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Notice

% The Transportation and Storage:

The product box cannot stack more than six layers
Do not climb, stand or place heavy objects on the product box

Do not use a cable connected to the product to drag or remove the
product do not allow collision, scratch panel and display

Product packaging should avoid moisture, exposure and rain

3 Check out of the box

After opening the package, please confirm whether you purchased the product
Check if the product is damaged during transport

Check the list to confirm whether the parts are complete, with or without
Damage Such as the existence of product model does not match, the lack

of accessories or transport damage, etc., please contact with my company

*Wiring
Those who participate in wiring and inspection must be qualified professionals
The product must be reliably grounded, the grounding resistance should be

less than 4 ohms, cannot use the neutral line (zero line) instead of ground
Wiring must be correct and secure to avoid product failure or unexpected
consequences the surge absorber connected to the product must be connected in
the specified direction; otherwise it will damage the product

Before plugging the plug or opening the product chassis, the product must be
switched off
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X Maintenance

The power supply must be switched off before servicing or replacing components
In the event of a short circuit or overload, check the fault and restart

it before troubleshooting

Not frequently power off on the product, after power failure to re-power,

separated by at least 1 minute

X Other

Do not open the case without permission.
Do not turn off the power for a long time.

Pay special attention not to let the dust, iron powder into the controller.

If a non-solid state relay is used, the freewheeling diode must be

connected in parallel to the relay coil. Check whether the connected

power supply meets the requirements and prevent the controller from

burning out. The life of the controller has a great relationship with the

ambient temperature. If the processing site temperature is too high,

install the cooling fan. The controller allows the operating ambient

temperature range from 0 ° C to 60 ° C. Avoid use in high temperature,

humidity, dusty or corrosive atmospheres. In the strong place of

vibration, should be added rubber shock pad to cushion.

*Maintenance

Under normal conditions of use (environmental conditions: daily average 30 C, load
Rate 80%, operating rate 12 hours per day), please carry out routine

inspection and regular inspection as follows.

Daily | Confirm the ambient temperature, temperature, dust foreign matter
Daily check Whether there is abnormal vibration, sound
Whether the ventilation holes are caught by yarn or the like
1yeay  Whether the rugged parts are loose
Periodic

Whether the terminal block is damaged

4
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Chapter 1 Product Introduction

1.1 Overview

The main function of the AVS series vision system is positioning, using the
self-developed upper computer software ADTvision, you can quickly build your
own visual positioning system through a simple configuration of several
parameters. And can be through the most popular Ethernet, serial and I / O
interface output way to quickly return the positioning results to the PLC and
various types of controllers. It can be used in a variety of industrial equipment and
robot systems that require high-precision location information.

The entire system mainly includes hardware and software in two parts:

Hardware: Vision Controller + Camera + Lens + Light Source

Software section: ADTVision
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1.2 Hardware performance description

% Compact, easy to install and integrate

% Fanless design, low power consumption, good heat dissipation

% Support for domestic and foreign brands camera

% Using surface array CCD camera with stable performance and high
imaging quality

% Powerful processor can effectively reduce system positioning time

% Stable operating system provides online or offline detection

% Support RS232, Ethernet and other common communication interfaces

% Provides 1 optocoupler isolated input, 1 optocoupler isolated output, 2
GPIO

% Easy to integrate into factory environment, conform to OPC standard

1.3 Software performance description
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% The image positioning algorithm used has high precision and strong stability

Y% Positioning algorithm can achieve 1/64 pixel accuracy

Y Support multi-camera solution

Y% Support multi-template positioning, can output multiple positioning results
at the same time
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% Cameras with different resolutions and different interfaces

% Support offline design and verification positioning scheme

% Provide a variety of positioning tools, you can output the position, rotation
angle and scaling information

% Provide a variety of calibration tools, support for automatic calibration, no
calibration needle and calibration plate

% Build your own visual positioning system quickly with just a few steps

% Rich communication interface, support network, serial port, I/O interface

% Support self-startup after power-on, configure it once and for all

1.4 Software support

% Operating System: XP, WIN7, WIN8

% Programming Environment: Does not support secondary development
temporarily

1.5 Application area

% Dynamic grabbing of industrial robot lines, automatic sorting, loading and
unloading;

% visual dispensing industry;

% Semiconductor Packaging Industry: Solid Crystal Machines;

% Packaging and printing equipment: printing presses, pad printers;

% Automatic assembly equipment;

% PCB processing, SMT and other industries;

% Notebook, mobile phone assembly industry

% Cosmetics loading and unloading industry

10
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Chapter 2 Hardware Installation

2.1 Typical shipping configuration
Typical application 1: robot dynamic capture visual configuration

Name Model Description Unit Quantity Note
Product Composition: IPC + Vision
Software (BZ001B182A) (WIN7
Visual System, CPU: Intel® CeleronTM
AVS2300 set 1
controller J1900, 2.0 GHz, 4G RAM, 64G
HDD, 4 Gigabit Ethernet Ports, 2
Serial Ports, 3 USB2.0 Interfaces)
1.3 megapixel black and white
camera, Gigabit camera, global
exposure, Low
90fps@1280(H)* 1024(V), 127 pixel,
CM-130-90
CCD, pixel size 4.8 pmx4.8 pm, set 1 high
GM-J1
mechanical size frame
29mmx29mmx42mm, weight 68g , rate
Accessories: 1 power adapter, 3m
Industrial
trigger line
Camera
5MP  black-and-white  camera,
( choose 1
USB3.0 interface, global exposure,
from 3) High
60fps@2592(H)*2048(V), 1
pixel,
CM-500-60 CMOS, needs large lens, pixel size
set 1 high
UM-J1 4.8umx4.8um, mechanical size
frame
29mmx29mm x30mm, weight 56,
rate
accessories: 1 power adapter, 3m
trigger cable
CM-600-17 6 megapixel black and white High
set 1
GM-J1 camera, Gigabit camera, shutter pixel, low

11
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exposure, frame
17fps@3072(H)x2048(V),  1/1.8” rate
CMOS, pixel size 2.4 ymx2.4 pm,
mechanical size
29mmx29mmx42mm, weight 689,
Accessories: One power adapter,
one 3m trigger cable
CCD data | GE-HighFle
5M , HighFlex piece 1
line Xx-5m-T1
Fixed focus lens, focal length
12mm, maximum support target
TC-12-6MP
Lens 1/1.8”, minimum object distance piece 1
-1
60mm, size 35.36mm x 29mm, C
interface, 6 megapixels
White, 24V input, dimensions
for
Bar light SR-21230L- | 212mmx30mmx20mm, light
piece 2 reference
source W-B1 emitting  size  200mmx25mm,
only
fittings: 3m extension cable
Analog controller, 220V input, 24V
Light source | SRC-24AC-
output, two channels, accessories: piece 1
controller 2-B2
power cord
Typical application two: robot static capture visual configuration
Name Model Description Unit Quantity Note
Product Composition: IPC + Vision Software
(BZ001B182A) (WIN7 System, CPU: Intel®
Visual
AVS2300 | CeleronTM J1900, 2.0 GHz, 4G RAM, 64G set 1
controller
HDD, 4 Gigabit Ethernet Ports, 2 Serial
Ports, 3 USB2.0 Interfaces)
6 megapixel black and white camera, Gigabit
Industrial CM-600-1
camera, shutter exposure, set 1
Camera 7GM-J1
17fps@3072(H)x2048(V), 1/1.8” CMOS,

12
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pixel size 2.4 pmx2.4 pm, mechanical size
29mmx29mmx42mm, weight 68g,

Accessories: 1 power adapter, 8m trigger

cable
GE-HighF
CCD data
lex-5m-T 5M, HighFlex piece 1
line
1
Fixed focus lens, focal length 25mm,
TC-25-6 maximum support target 1/1.8”, minimum
Lens piece 1
MP-J1 object distance 150mm, size 34.34mm x
29mm, C interface, 6 megapixels
Red, 24V input, direct type, outer diameter
for
Ring light | SR-12000 | 120mm, inner diameter 40mm,
piece 1 reference
source R-R-B1 accessories: diffuse reflector, 3m extension
only
cable
Light
SRC-24A Analog controller, 220V input, 24V output,
source piece 1
C-2-B2 two channels, accessories: power cord
controller
Typical application three: visual dispensing visual configuration
Name Model Description Unit Quantity Note
Product Composition: IPC + Vision Software
(BZ001B182A) (WIN7 System, CPU: Intel®
Visual
AVS2300 CeleronTM J1900, 2.0 GHz, 4G RAM, 64G set 1
controller
HDD, 4 Gigabit Ethernet Ports, 2 Serial Ports, 3
USB2.0 Interfaces)
6 megapixel black and white camera, Gigabit
camera, shutter exposure,
Industrial | CM-600-1 | 17fps@3072(H)*x2048(V), 1/1.8” CMOS, pixel
set 1
Camera 7GM-J1 size 24 pmx24 pm, mechanical size
29mmx29mmx42mm, weight 68g, Accessories:
One power adapter, one 3m trigger cable

13
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CCD data | GE-HighFI
5M, HighFlex piece 1
line ex-5m-T1
C interface, non-coaxial, magnification 0.5,
TC-MTO0.5
Lens object distance 110mm, support more than 100W | piece 1
x110-B1
resolution
Coaxial Red, 24V input, external dimensions for
SR-45C-R
light 78mmx45mmx44mm, light emitting size | piece 1 reference
-B1
source 39.5mmx37mm, fittings: 3m extension cable only
Light
SRC-24A Analog controller, 220V input, 24V output, two
source piece 1
C-2-B2 channels, accessories: power cord
controller

Please note: The list of typical application configurations is not standard.

The vision configuration list is mainly composed of six parts: 1 AVS vision

system 2 cameras 3 lens 4 light source 5 light source controller 6 dongle

The configuration of different projects is the same as that of the dongle, and

others may be different. Need to select the appropriate camera, lens, light source

according to the characteristics of the workpiece,

positioning speed and other indicators.

positioning accuracy,

Specifically how to choose to communicate with the engineer, it is best to confirm

the configuration list after testing the sample.

2.2 Product Features

Standard

model

AVS2300

AVS3200

Image unit

characteristi

c

Supports dual cameras

Supports four cameras

usB 4 USB2.0 interfaces 4 USB2.0 interfaces

Ethernet 2 thousand trillion, 4 Gigabit (extensible)
communication 2 hundred trillion

Serial port 2 RS232 4 RS232

LED 1 status indicator light 2 status indicator light
display local 24bit LVDS & VGA Interface Synchronous or Asynchronous Output

14
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General purpose enter None

110 Output None

Vision Software ADTVision Image Processing Software, Version 3.6.0

camera Digital GIGE Gigabit Ethernet port, D1 series, G1 series, J1 series

Image unit camera

communication enter One optically isolated input interface, one optically isolated output interface,
display and two bidirectional GPIOs

General purpose | format Face scan

1/0 Pixel/resolut | 1.3 megapixel CCD, 1280 (H) x 6 million pixels CMOS,
Vision Software ion 1024 (V) 3072(H)x2048(V)
Image unit Frame rate 90fps 17fps

Synchronou

External triggering, soft triggering

sly

shutter 20us~1s

rated power <3W

Lens

C
interface
Mechanical
29mm*29mm*42mm

Dimensions

weight 689

Certified RoHS , CE , GigE Vision, GenlCam
communication CPU Intel@Celeron J1900,2.0GHz Core i5-3550S 3.0GHz

RAM 2G 4G

hard disk 32G Solid State Drive 500G mechanical hard disk

material h High-strength aluminum alloy

size (length * width * height) (length * width * height)

188mm*147mm*48mm 232mm*90mm*232mm
weight 2.7kg 4.5kg

15




ADTECH ﬁ%].‘r_‘% AVS Series Vision Positioning System

2.3 Installation size

2.3.1 Vision Controller Installation Size
g4 ks
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AVS2300 Installation size
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size installation

Unit: mm [inch Unit: mm [inch
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AVS3200 Installation size
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2.4 working environment

2.4.1 Visual Controller Operating Environment

\oltage 100 VAC ~ 240 VAC

Operating -10°C~60°C @10%~80%RH (non-condensing state)
temperature

Storage -40°C~80°C(non-condensing state)
temperature

Anti-vibration

1Grms 5~500Hz 3 axis - 1 hour/axis, random vibration

Impact resistance

10G (11ms interval, half sine wave)

AVS2300
Voltage 100 VAC ~ 240 VAC
Operating -20°C~80C @10%~80%RH (non-condensing state)
temperature
Storage -20°C~80°C (non-condensing state )
temperature

Anti-vibration

1Grms 5~500Hz 3 axis - 1 hour/axis, random vibration

Impact resistance

10G (11ms interval, half sine wave)

AVS3200

2.4.2 CCD Camera working environment

\oltage 12v DC
Operatin
P 9 0~45C
temperature
Storage
-20 ~70 C
temperature
Working humidity 10 ~80%
D1 series
\oltage 12v DC
Operatin
P g 0~50 C
temperature
Storage
-20 ~80 C
temperature

19
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| Working humidity | 20 ~80%

G1 series

\oltage 12v DC

Operating 050 C

temperature

Storage 30 —70 C

temperature

Working humidity 20 ~80%
J1 series

Chapter 3 Electrical Connections
3.1 Vision Controller Electrical Interface

AVS2300

20
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AVS3200

3.2 D1 series camera electrical interface

The electrical interface consists of three parts: network ports, LEDs, and 10
interfaces. The camera exchanges data with the host through the network port; the
input and output of the control signal and the power supply of the camera are all
realized by the 10 interface; the indicator light is used to indicate the working
status of the camera.

3.2.1 Network port

The network port connector is a standard RJ45 socket and the pin definition
complies with the Ethernet standard.

The network port supports 100m Cat5e or Cat6 cable.

3.2.2 Indicator

The rear shell of the camera is equipped with an LED indicator to indicate the
status of the camera. The LED indicator can display 3 colors, which are red,
yellow and green.

21
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LED status Indicates camera status
Extinguished Camera is not powered
Green light The network is connected but no

data is transmitted

Green flashing

Network port has data transmission

other

Camera internal status

Table 3-1 Camera Status Display

3.2.3 10 interface
The 10 interface uses Hirose's 8-pin round male socket.

Schematic Pin Definition Instructions
1 (green) Line0+ Optocoupler input is positive
Camera power ground, GPIO
2 (blue> GND
ground
3 (gray) Line0- Optocoupler input negative
External camera power supply,
4 (purple) POWER_IN
+12Vv DC
5 (orange) Line2 GPIO input/output
6 (pink) Line3 GPIO input/outputv
7 (white green) Linel- Optocoupler output negative
8(white blue) Linel+ Optocoupler output positive

Table 3-2 10 Interface Definitions (from the back of the camera)

The D1 series digital camera input power must use +12V (+10%) DC power
supply and power through the 10 interface.
Note: The positive and negative polarities of the power supply cannot be reversed,
otherwise the camera or other devices connected to the camera may be damaged.
The positive and negative polarities of the GPIO cannot be reversed. Otherwise,
the camera or other devices connected to the camera may be damaged.

Line0 (optocoupler isolated input) circuit
Optocoupler isolated input circuit schematic shown in Figure 3-1, an external
circuit in the dotted line

box.

22




JIDTECHMAK

AVS Series Vision Positioning System

FaN
External
circuit

3.3
E <3 ® LineO+ .
INPUTO
<) . o AN
\ Line0~ External
s v output
re
- U Figure 3-1 Optocoupler Isolated Input Circuit

e [ogic 0 input voltage: 0V~+2.5V (Line0+ terminal voltage)
e Logic 1 input voltage: +5V~+24V (Line0+ terminal voltage)
e Maximum input current: 7mA

e The input voltage is indefinite between 2.5V~5V, and the input voltage in

this range should be avoided.

e Rising delay time: <50us (0°C~45°C). See Figure 3-2 for parameter

description.

e Falling edge delay time: <50us (0°C~45°C). See Figure 3-2 for parameter

description.

e Different ambient temperatures and input voltages have an effect on the
delay time. The delay time in a typical application environment at an ambient
temperature of 25°C is shown in the following table:

Parameter Test
o Value (us)
Conditions
Rising edge delay VIN=5V 3.02 | ~ 6.96
VIN=12V 246 | ~ 5.14
Falling edge delay VIN=5V 6.12 | ~ 17.71
VIN=12V 8.93 | ~ 19.73

Table 3-3 Optocoupler Isolated Input Circuit Delay Time in Typical Application

Environment

23
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LINEO+ ]

INPUTO—— /—
R 2v

“““““ 1 0.8V
TRIGIN_R_DELAY TRIGIN_F_DELAY

h 4

Figure 3-2 Optocoupler Isolated Input Circuit Parameters
e Rising edge delay TRIGIN R DELAY: The time from LINEO+ up to half the
amplitude to the time when INPUTO falls to 0.8V
e Falling edge delay TRIGIN_F_DELAY: the time from LINEO+ to half the
amplitude to the time when INPUTO rises to 2V
Linel (optocoupler isolated output) circuit
The schematic diagram of the optocoupler isolated output circuit is shown in
Figure 3-3. The dotted line box is an external
circuit.

QERNIT:

External
input

Figure 3-3 Photocoupler isolated output circuit
e External voltage EXVCC range is 5~24V
eLinel's maximum output current 25mA
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e The output voltage and output current in a typical application environment at an

ambient temperature of 25°C are shown in Table 3-4:

External External
. Output voltage Output current

voltage resistance

drop (V) (mA)
(EXVCCQC) Rexternal
5V 1KQ 0.9 4.16
12v 1KQ 0.97 11.11
24V 1KQ 1.04 23.08

Table 3-4 Output Voltage and Output Current of Opto-Isolated Output Circuit in
Typical Application Environment

e Rising edge delay = tr+td: <50us (0°C~45°C). Parameter description is

shown in Figure 3-4:

e Falling edge delay = ts+tf: <50us (0°C~45°C). Parameter description is

shown in Figure 3-4:

e The delay time under the typical application environment at 25°C ambient

temperature is shown in Table 3-5:

Parameter Test
o Value (us)
Conditions
Storage time ts 6.16 ~ 13.26
Delay time td 1.9 ~ 3.16
— External power
Rise time tr 2.77 ~ 10.6
— supply 5V,
Falling time tf . 7.6 ~ 11.12
pull-up resistor
Rising delay=tr+td 4.7 ~ 13.76
1kQ
Falling edge delay =
9 9 Y 14.41 ~ 24.38
tf+ts

Table 3-5 Optocoupler Output Circuit Delay Time in Typical Application Environment
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OUTPUT1

LINE1+

90%

10%

td >
tr tf

Figure 3-4 Optocoupler isolated output circuit parameters

e Delay time td: The time from half of OUTPUT1 amplitude to LINE1+ to

LINE1+ amplitude of 90%.
o The fall time tf:LINE1+ decreases from 90% to 10%.

e Storage time ts: The time from the half of OUTPUTI amplitude to

LINE1+ to LINE1+ amplitude 10%.
o Rise time tr:LINE1+ The time from 10% to 90%.

GP102/3 (bidirectional)
circuit
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3.3V

INPUT2 Line2

INPUT3 Line3
<1 '

PTC
OM©,

CNONCRC
@ O

OUTPUTZ
— A

ANIYYY

PIC

NV

OUTPUT3
— AN %

Figure 3-5 GP102/3 (Bidirectional) Circuitry
Line 2/3 is configured as an input pin:

/\

e Input voltage of logic 0: 0V~+0.6V (Line2/3 terminal voltage)

e Logic 1 input voltage: +1.9V~+24V (Line2/3 terminal voltage)

e The input voltage is indefinite between 0.6V~1.9V, and the input signal should
avoid entering this voltage range.

e When the Line2/3 input is high, the input current is less than 100uA; when the
Line2/3 input is low, the input current is less than -1mA.

e When LINE2/3 is used as the input, if the corresponding output device is a
common anode connection, the pull-down resistor should not exceed 1K.
Otherwise, the LINE2/3 input voltage will exceed 0.6V and it will not be
identified as logic 0.

e Input rising edge delay: <2us (0°C~45°C). Parameter description is shown in
Figure 3-2.

e Input falling edge delay: <2us (0°C~45°C). Parameter description is shown in
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Figure 3-2.
e When the Line2/3 is configured as an input pin, the camera's internal equivalent
circuit is shown in Figure 3-6 and Line2 is used as an example:

3.3V

INPUT2
<1 A

Figure 3-6 The camera's internal equivalent circuit when Line2 is configured as an input pin

To prevent the GPIO pin from being damaged, first connect the ground
(GND) pin and then input the voltage to the Line2/3 pin.

Line2/3 is configured as an output pin:

e External voltage EXVCC range is 5~24V

eLine 2/3 has a maximum output current of 25mA and an output impedance
of 40Q2

e Table 3-6 shows the output voltage and output current in a typical
application environment with an ambient temperature of 25°C:

External

Voltage Ext.ernal Output Output
(EXVCC) resistor(2) | Voltage(V) Current(mA)
oV 0.19 4.8

12v 1KQ 0.46 11.6

24V 0.92 23.1

Table 3-6 Line 2/3 Voltage and Output Current Values in a Typical Application Environment
e Rising edge delay = tr+td: <20us (0°C~45°C). Parameter description is shown
28
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in Figure 3-4

o Falling edge delay=ts+tf:<20us (0°C~45°C). See Figure 3-4 for parameter
description.

e The delay parameter is affected by the external power supply voltage and
external pull-up resistors, and is affected by the temperature. The output delay
time under the typical application environment at 25°C ambient temperature is
shown in Table 3-7:

Test
Parameter . Value (us)
conditions
Storage time ts 0.17 ~ 0.18
Delay time td 0.08 ~ 0.09
Rise time tr External 0.11 ~ 0.16
Fall time tf power source | 1.82 ~ 1.94
Rise and delay Time | 5V, OnPull
=tr+td Resistor 1kQ 0.19 0.26
F
_aII and delay 197 . 209
time=tf+td

Table 3-7 Delay time of GPIOs configured as output pins in a typical
application environment
e When the Line2/3 is configured as an output pin, the equivalent circuit in the
camera is shown in Figure 3-7. Line2 is used as an
example:
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External
circuit
Rexternal
LineZ c,_p'.“,-*.‘,'-u,_!:l:ternni
[ imput -
= -
OUTPUTZ p f ¢
— A [. [ RCACRCHC
{, @@
{J -
T | — .

Figure 3-7 The camera's internal equivalent circuit when Line2 is configured
as an output pin

3.3 G1 series camera electrical interface
G1 series camera mainly has two electrical interfaces, one is 6pin 1/O
interface, one is 8pin RJ45 network interface:

8-pin RJ-45 Jack (Ethernet connector)

B-pin connector (I/O connector)

Figure 3-8 G1 Series Camera Electrical Interface
The following table shows the 1/0O connector pin assignments:

Pin Definition Description
1 +12VDC camera power
source
Optical coupling Isolation
Linel P _p g
2(yellow) input
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3 - NC
Optical coupling Isolation
4(green) Outl Pt upiing I
output
. Optical coupling isolated
5(white -
( ) Ground
6 - DC Camera Current

complies with the Ethernet standard.

Table 3-8 G1 Series camera I/O connector pin assignment
The mesh connector is a standard RJ45 socket, and the PIN definition

The network port supports 100m CAT5e or CAT6 cables.

Linel typical wiring diagram is as follow

\
| Camera
\

Out_1_Ctrl

B-Pin

Receptacle I Input
—————————————————————————— — Vollage
1 +24VDC
e Wi, Absolute
LT Max
3
110 Gnd [ 4
| 5
= 6
| Your
| Gnd
|
|
|
,,,,,,,,,,,,,,,,,,,,,,,,, ]
F 3-9 Linel Typical Wiring
ng :
Your
Gnd
6-Pin I
Receptacle == +33to+24
1
2
3 Voltage
1O_Out_1 M Outp?]l
————— 70 Gnd " Signal
_____ } => [:_ Qi =5 to You
8
\
\

Figure 3-10 Outl Typical Wiring

Your
Gnd
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3.4 J1 series camera electrical interface

3.4.1 Interface introduction

The appearance of the back of the industrial camera is shown in the figure below.
It includes a standard RJ45 Gigabit Ethernet cable jack, 6-pin power and I/O input
ports, and a camera status indicator. There are two M2 size locking screw holes on
both sides of the network port to fix the network cable to reduce the loosening of

the network cable.

Figure 3-11 Rear Interface

3.4.2 Power and 1/O Interface Definitions

pin signal 10 Types Instructions
I 12V input +12V DC power
2 Opt-Iso In 1 t _ Optocoupler
e aps isolated inputs
1 GPIO input or | Can be configured
3 output as input or output
Optocoupler
4 Opt-Iso Owt output isolated output
5 PO Ground input Signal ground
6 Gnd input Power ground

3-12 Interface Definition Diagra
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Chapter 4 ADTVision Interface Description
4.1 Main interface

Vi 1 " n - o X
cokUpty) Help(H
= Wi e @ H TxO0O0MW & @ toolbar
Workflow
8 1 Cablnage v cameral Image display
ocal Tnagd
e | [0) 2Edgelocation £/
M e v
Workflow
‘Outout Data
Serial s | Naiing ey || NMlmie | X iontlioedes | ¥ chudtlagtes | Mugie et 5o 108
| 1 1 8200307 580, 1978 -2.08 10 o5, o
operation result
oo

Inserted encrypt dog

Welcome to uze Adech vision pesitioning system AVS

4.2 Toolbar

Creat a new job

= Open a job

i JSave current job

Save image

@)
Enlarge image
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)

=

2

Shrink image
I\_é Maximize image by original image scale
@,

Display images by actual size

E Switching continuous acquisition and triggering acquisition mode

*==-i  Set up an image search area

: Manually perform the job process once

s> Run job, can only receive external trigger signal in run state, cannot edit
job

@ Stop job, only manual positioning in stop state, can edit job
Clear running result

User Login

@ & B8

Display software version and copyright information
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4.3 Menu Bar
4.3.1 Job menu

° D:\Program Files\ADTVision\Jobs\1\1.avs - ADTvision
Job(J) Settings(S) Run(R) Tool(T) Control(C) LookUp(V) Help(H)

New job(N) N @ @ @ @)
Ctrl+O ot \_ﬁ @< - E

Open job(0)...

Save job(S) Ctrl+S ; X:
Save as(A)... Workflow

Recent job ¥ D:\Program Files\ADTVision\Jobs\1\1.avs

E\YaYaEBIApp\EO%61 O\EQ¥:8Eap=x *V2 A= %\ ADTvision3.6.0°*x **GO&x + 180323(English)\Jobs\ 1\1.avs

Exit(X)
Clear recent job
p@ Grab Image LUJ 2 Edge Location v e
(=) EE Location Tool

New job: create a new job flow

Open Job: Open a Job Process

Save job: save the current job flow to the file

Save As: save the current job process with a different name

Recent Jobs: Displays the path of the most recently opened 4 job processes. Click
to open the corresponding job flow. Click Clear Job to clear the list of recent job
processes.

Exit: Exit the application

4.3.2 Setting menu
£ D:\Program Files\ADTVision\Jobs\1\1.avs - ADTvision

Job_()) Settings(S) Run(R) Tool(T) Control_(C) VLoroikU'p(‘V] -H-e!p(_H]

Job setting(J)... |\(’E\< .@ Q E

System setting(S)...

Work ! Password setting(P)... c
x T Workflow
=
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Job setting-Cameral X
Output format
[OxInvert [J¥Invert [JCInvert (ORelat Pos (@ Abs Pos
@ ¥Asc YAsc OXhse ¥Dee  O¥Dec ¥Dee (O ¥Dec YDec
Otasc ¥ase  OYasc XDee  O¥Dec Yhse (O¥Dec XDec

Coordinate less than |1 | be equal

StartChar: | SepChar: [, |  FinishCher: [; |
Output content

[JSerfun [IMatchNum  [ModelName [AXCoord [A¥Coord
Mangle [JScall ratio [JSecroe [J1sox

Output check

@ No check (OLRC check CRC check

Output communication

@Watbort OSerPort Tool  [-1 | Port [-1 |
Datum position

KCoord: [0 | ¥coord: [0 ] ccoord: [0 ]
Output display

[Jbisplay template ROI [FIDisplay matching contour

Camera trigger mode

(OExternalTrigzer @ Inner loop triz Trizzer intervall1000 |
I0 output control

[JLinel (0K} [Line2 (¥6)

Light source trigger control

Lighting time: [0 (unit 10ns)

Apply

Job Settings: Set the job's attribute parameters. The settings are as follows:

X, Y, C are negated: Negative numbers are added before the output results. When
the visual coordinate system and the robot coordinate system are in different
directions, you can use the inverse function to ensure that the coordinate
directions of the two are consistent.

Relative position: coordinate offset from the reference position

Absolute position: Absolute position in user coordinate system

X liters Y lit: When there are multiple positioning results, priority is given to
output in ascending order of X coordinate. If the X coordinate is less than the set
value, press Y coordinate ascending output

X rise Y drop: When there are multiple positioning results, priority is given to
output in ascending order of X coordinate. If the X coordinate difference is less
than the set value, output in descending order of Y coordinate.

X drop Y rise: When there are multiple positioning results, priority will be output
in descending order of X coordinate. If the X coordinate difference is less than the
set value, press Y coordinate ascending output

X drop Y down: When there are multiple positioning results, the X coordinate will
be output in descending order first. If the X coordinate is less than the set value, it
will be output in descending order of Y coordinate.

Y liters X liters: When there are multiple positioning results, priority is given to
output in ascending Y-coordinates. If the difference between Y-coordinates is less
than the set value, press the X coordinate ascending output

Y rise X drop: When there are multiple positioning results, priority is given to
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output in ascending order of Y coordinate. If the difference of Y coordinate is less
than the set value, then output in descending order of X coordinate.

Y drop X liters: When there are multiple positioning results, priority will be
output in descending order of Y coordinate. If the difference of Y coordinate is
less than the set value, press X coordinate ascending output

Y down X down: When there are multiple positioning results, the Y coordinate
will be output in descending order first. If the Y coordinate is less than the set
value, it will be output in descending order of X coordinate.

Start character: what character the output starts with

Delimiter character: What character is the output content separated by?

End character: what character the output ends with

Output content: set the data that needs to be output

Output check: Currently supports LRC character verification

Output communication: You can specify the network port or serial port, you can
also specify the tool number and port number

Base position: Available when relative position is used, the base position can only
be set in the output information list via “Set as base point” in the right mouse

button menu, as shown in the following
figure:
Output Data
Serial number Matching number Model name X coordinates Y coordinates Angle Scaling ratio Score Time IsOK
1 i 1 868. 5595 656. 8992 0.001 1.00 99.82 567.53 0
s e s | 566 ' o0 [ o062 [s78.76 |0 ]
3 1 868. 55 Add XY coordinates to the standard point ‘. 0o 99,82 576. 32

1 0
4 1 1 866, 56 I Sof i =<  referenice pounY |.oo 99.83 566.48 O
5 1 1 868. 55+ - - .00 99.82 672.24 0

ive data Stop status Inserted encrypt dog w=1628 h=1236 x=5345.83 y=1158.71 g=255 Num

Output display: Choose whether to display template ROI or matching profile
Camera trigger mode: support external soft trigger and 10 trigger, internal cycle
trigger can also be used

10 output control: Checking Linel means that when the result is OK, a signal will
be output through Linel. Checking Line2 means that when the result is NG, a
signal will be output through Line2.

Light source trigger control: When using the trigger command with template
number, if the trigger time is non-zero value, then the light source brightness will
automatically extinguish after the set time, and the light source will be always on
when it is 0.

System Settings: System Settings Attributes parameters, settings as shown below:
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System setup X

RefList [ |SaveListData [ |SaveLocateFailImage

[[Jsave the location of the successful picture
Camera: DH v (Need reboot software)

Lang: English v

Save the number of failed pictures: |100

Save the number of success pictures: |100

Refresh list: whether to display the positioning result in the output information list
Save the list data: Save the positioning result in the TXT file

Save location failed image: save the image where the location failed to local
Camera: The type of camera you are using, you must restart the software to take
effect

Language: Support Chinese and English

Failed to save the number of pictures: When the positioning fails, the number of
failed pictures can be saved, and specific values can be set.

Number of pictures saved successfully: The number of saved pictures can be set
when the positioning is successful.

Password setting: password setting attribute parameters, setting content as shown
below:
Password setting X

ConfiModi £y Close

Can set the operation permissions, the default password is empty, anyone can
operate
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4.3.3 Run menu
o D:\Program Files\ADTVision\Jobs\1\1.avs - ADTvision

AVS Series Vision Positioning System

_Job(J) Settings(S) Run(R) Tool(T) Control(C) Lock Up(V) Help(H)
= [ Once job(0) ] @ @) E
= ' Run job(R) - k{ K«

Work Space StOp JOb(SJ X

[ Toolb« Clear list(C) Workflow

fr——

E—]% Image Tool @] 1. Grab Ima
- o a
: Lﬂ Local Image

Slngle job: manually perform a positioning

Running a job: camera positioning can only be triggered by an external signal and
job flow cannot be edited

Stop job: You can only manually trigger camera positioning, you can edit the job
flow

Empty operation data: Clear the positioning result in the output information list

\/

4.3.4 Tool menu
B D:\Program Files\ADTVision\Jobs\1\1.avs - ADTvision

Job(J) Settings(S) Run(R) Tool(T) Control(C) LookUp(V) Help(H)
= l_-:;:" [ Data reception(D) E gmens L;p
f/ .r‘ L :
i Continuous collection(C) EESSS
oo Use ROI(U) =
1 Toolbox Save image(S)
= % Image Tool Enlarge image(l) !
Reduce image(0)
""""" L—. Local 1 Fit for size(F)
] Grab In  Actualsize(®) !
& % Location Tool
: see . . ;
N i see 3. Nine Pt Calib A/

39



ADTECHﬁhH AVS Series Vision Positioning System

Data Receiving: Open Data Receiving dialog box, you can view the data received

by communication

Continuous Acquisition: Switching Continuous Acquisition and Triggering
Acquisition Mode

Use ROI: Limit the scope of the search template in the image, can reduce the
positioning time

Save Image: Save the image captured by the camera to a file in BMP format
Magnify, reduce image: Zoom image

Fit to Size: The original aspect ratio of the saved image is maximized in the
window

Actual size: displayed in the actual size of the image

4.3.5 Control menu
e D:\Program Files\ADTVision\Jobs\1\1.avs - ADTvision
Job(J) Settings(S) Run(R) Tool(T) Control(C) LookUp(V) Help(H)

Q| “E i Lighfsourcefontrul(L? ‘:w‘ - \j; j @ m 2;:_‘

Work Space X;
Toolbox Workflow

‘V = i‘tﬁ Tmace Tanl [ ==n <
Light source control: Open the light source control dialog box, you can adjust the

light source brightness through software

4.3.6 View menu
@ D:\Program Files\ADTVision\Jobs\1\1.avs - ADTvision
Job(J) Settings(S) Run(R) Tool(T) Control(C) LookUp(V) Help(H)

=] l\@:; [C\‘] v Work space(W)
H & e @

ey v  Output information(0)

Work Space v Toolbar(T)
Toolbox Vv Sstatusbar(s)
_BE o
‘ - E Inage Tool ‘ fE8) 1 Grablmage v

Workspace: Show or close the workspace

Output information: display or close the output result list
Toolbar: Show or Close Toolbar

Status bar: Display off status bar
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4.3.7 Help menu

° D:\Program Files\ADTVision\Jobs\1\1.avs - ADTvision
) Tool(T) Control(C) Look Up(V) Help(H)
User manual(U)...

@ @ @ @
N N R About ADTvision(A)...

Workflow

Job(J) Settings(S) Run(R

= N EA)

Work Space
Toolbox

[ —_—
User's Manual: Click to open the AVS User's Manual if you want to install the

PDF Reader
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4.4 Image display area
The image display area is used to display images and positioning results. The
image can be zoomed and dragged. At the same time, the image search ROI
is also displayed and set here. When multiple cameras are working, multiple
camera images are displayed at the same time. If you need to operate which
camera, you need to first click the left mouse button in the corresponding
image, and then make corresponding The operation.
4.5 Workflow area
The currently used tool is displayed in the job flow list. You can drag it
directly from the toolbox. Double-click the corresponding tool to populate
the tool's attribute information. After configuring the tool's attribute
parameters, click the OK button. At the same time right click on the tool can
pop up the right-click menu, you can also set the property parameters of the
tool, and you can delete the corresponding tool, use the mouse to drag the
tool can adjust the order between the tools.
4.6 Toolbox
The Toolbar lists the currently available tools. There are 5 categories:
Image Tools: Functions for Image Acquisition, Storage, and Camera
Parameter Settings
Processing tools: Image processing before positioning and result processing
after positioning
Positioning tool: used for template operation and setting positioning
algorithm parameters
Calibration Tool: Convert Pixel Coordinates to User Coordinates
Communication tool: Set serial port and network port parameters,
communicate with external devices
4.7 Output information
Used to display the positioning results for each time, whether the display can be
set in the menu settings -> system settings, in the absence of calibration, the XY
coordinates displayed in the list are in pixels, after the calibration is in
millimeters.
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Chapter 5 ADTVision Operation Instructions
5.1 Hardware Connection

e Connect the power cable of the vision controller and connect the camera’s power
cable, 10 control cable (needed for external hard triggering) and Gigabit Ethernet
cable.

e Connect the mouse, keyboard, and monitor, and plug in the matching dongle.

e If you use hardware signal triggering, you need to connect the 1/0 input signal.
The green line of the D1 series camera is Line0 positive, connected to the positive
pole of 24V power supply, and the gray line is Line0 negative. It is connected to
an output point of an external control device; the G1 series camera is yellow The
signal line is Linel positive, connected to the positive pole of 24V power supply,
and the negative line is Linel. It is connected to an output point of the external
control device. J1 series camera is Line0 positive optocoupler input, it is
connected to the positive pole of 12V power supply, and green is the Line0
negative optocoupler signal. Ground, received an output point of an external
control device.

5.2 Software installation and configuration
e Configure the local controller IP address of the vision controller
If it is an XP system, the configuration steps are as
follows:
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Life at a glance Play and explore

We speak Gmail ST et
s

Weather Calendar M8 GrooveMusic  Movies & TV

Voice Recorder

WeChat

Windows Accessories e m O igé 3 & & 0 @ = ¢

Windows Administrative To Microsoft Edge Photos Cortana " Pending Pending

Windows Ease of Access 4 Agreat app is
on its way!

Windows Feedback [j:
? 8@ (

Windows Media Player
Weather Phone Compa... ~ Pending
Windows PowerShell

Windows System ) ﬂ L ) 8 & (3 s @ i ma u

Command Prompt

yAEEnEEE s T <

Skype video Pending Pending OneNote Get Office

Control Panel
Default Programs

Default Programs

& Back

Search the web and Windows

Click ""Control Panel" in the Start Menu

Control Panel = [m] X
= v 4 > Control Panel v O ISearch Control Panel P
Adjust your computer's settings View by: Category ¥

1 System and Security User Accounts
Review your computer's status & g Changeaccount type
Save backup copies of your files with File

History =
Backup and Restore (Windows 7)
Find and fix problems

Appearance and Personalization
Change the theme

Adjust screen resolution
Network and Internet . Clock, Language, and Region
Connect to the Internet Add a language
| View network status and tasks Change input methods
| Choose homegroup and sharing options Change date, time, or number formats
Hardware and Sound Ease of Access
View devices and printers @ Let Windows suggest settings
Add a device Optimize visual display

Programs

Uninstall a program
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In the Control Panel
Connections"

click "Network and Internet

Control Panel = B X
2 [E > Control Panel v © | Search Control Panel »
Adjust your computer's settings Viewby: Category ¥
System and Security User Accounts
Save backup copies of your files with File History E
Backup and Restore (Windows 7) Appearance and Personalization
Find and fix problems Change the theme
= Adjust I
TR o N— djust screen resolution
\ Connect to the Internet Clock, Language, and Region
s Add a language
Choose homegroup and sharing options Change input methods
Py Hardwaresnd saund Change date, time, or number formats
ﬁ‘ View devices and printers Ease of Access
Add a device Let Windows suggest settings
Optimize visual display
Programs
[.1 Uninstall a program
H " - "o -
Click "Network Connections™ in Network and Internet Connections
& Network Connections bs O
“ v A & « Networkand Intemet > Network Connections > v O Search Network Connections 0
Organize v v [ 0

L‘ Ethernet
\E Unidentified network
@7 Intel(R) PRO/1000 PT Dual Port Se...

LW

Ethernet 4
Network cable unplugged
% @7 Intel(R) 82583V Gigabit Network C...

EL s

Ethernet 2
* _ Unidentified network
@ Intel(R) PRO/1000 PT Dual Port Se...

:. Ethernet 3
o, Network cable unplugged
b4 @& Intel(R) 82579V Gigabit Network C...

The figure above shows two local connections connected, one with the camera

and the

robot

other

with the

45



ADTECHﬂhH AVS Series Vision Positioning System

& Network Connections - m] X

&« v @' « Network and Internet > Network Connections v 0 Search Network Connections 0

Organize v = - 0 o
N Ethernet ™~ Ethernet 2 - Ethernet 3

L\,* Unidentified network L\,S Network cable unplugged L\,! Network cable unplugged

@ Intel(R) PRO/1000 PT Dual Port Se.. 9§ @2 Intel(R) PRO/1000 PT Dual Port Se... 3§ @2 Intel(R) 82579V Gigabit Network C...

:. Ethernet 4
> _ Network cable unplugged

¥ @7 Intel(R) 82583V Gigabit Network C...

If you do not know whether a local connection corresponds to a camera or a robot,
you can unplug one of the network connections. For example, if | unplugged the
network cable from the camera, then the remaining connected local connection is
definitely corresponding to the machine. , and then double-click this local
connection to open the following dialog box

U Ethernet Status X

General
Connection -
IPv4 Connectivity: No network access
IPv6 Connectivity: No network access
Media State: Enabled
Duration: 04:22:35
Speed: 1.0 Gbps

Activity
Sent —— L\,: ——  Received
‘ﬁ:ﬁf
Bytes: 54,660 i 147,838,666
& properties &Disable Diagnose

Close

Click on "Properties"
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U Ethernet Properties X
Networking ~ Sharing
Connect using:
@ Intel{R) PRO/1000 PT Dual Port Server Adapter
Configure...
This connection uses the following items:
Client for Microsoft Networks A
‘I3 File and Printer Sharing for Microsoft Networks
93 QoS Packet Scheduler
3 Galaxy GigE Vision LightWeight Filter
4. Link-Layer Topology Discovery Mapper 1/0 Driver
[] 4 Microsoft Network Adapter Muttiplexor Protocol
| 5 Intemet Protocol Version 4 (TCP/IPv4) | v
< >
| wsal. | [ Unnsal | [ Froperies
Description
Allows your computer to access resources on a Microsoft
network.
| oK || Cancel |

Double-click "Internet Protocol (TCP/IP)" to open the IP configuration dialog

Internet Protocol Version 4 (TCP/IPv4) Properties
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically
(@ Use the following IP address:

IP address: 192 . 168 . 0| . 100

Subnet mask: 255.255.255. 0

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: :‘
Alternate DNS server: :l
[[Jvalidate settings upon exit i ‘

o[ e

X
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After configuring the IP address of the network card that communicates with the
robot, click OK

Connect the camera network cable, double-click the local connection to the
camera, and configure the local connection's IP address in the same way as below.

Internet Protocol Version 4 (TCP/IPv4) Properties X
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192,168 . 1 .100
Subnet mask: 255.255.255. 0

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: [:’
Alternate DNS server: ‘:l

[Jvalidate settings upon exit Advanced...

o1 o

After configuring the IP address of the network card that communicates with the
camera, click OK

Note: The IP address of the network card that communicates with the robot and
the IP address of the network card that communicates with the camera need to be
configured on different network segments.

If it is a WIN7 system, the configuration steps are as
follows:
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Life at a glance Play and explore

We speak Gmail S et
3 ws

Weather Calendar Groove Music Movies & TV

Voice Recorder

WeChat

Windows Accessores (=) a © d i& @il me

Windows Administrative Tools MicoorEdel Pnotos Cortamm e Pending Pending

Windows Ease of Access Agreat app is
on its way!

Windows Feedback
0 @@ % u=]

Windows Media Player
Weather Phone Compa...  Pending

Windows PowerShell

Windows System
o a | ™ s eetisen B 1

Command Prompt

>

Vv

e
w
L 3
|
R
i
i
s
o]
il
u

Control Panel Skype video Pending Pending OneNote Get Office
| Control Panel

EZ) Default Programs

Q Default Programs

é Back

Search the web and Windows

Click on the Start menu to open the Control Panel
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Control Panel Home

System and Security
* Network and Internet

Appearance and
Personalization

Clock, Language, and Region

Ease of Access

Hardware and Sound HomeGroup
Programs i
User Accounts Internet Options

Connect to the Internet
Delete browsing history and cookies

Network and Sharing Center
View network status and tasks

Connect to a network

View network computers and devices

Choose homegroup and sharing options

Change your homepage | Manage browser add-ons

Control Panel = ] X
- v 4 [EF > Control Panel v O ISearch Control Panel pel
Adjust your computer's settings View by: Category ¥
! System and Security User Accounts
Review your computer s statljrs - ﬂ 9 Change account type
Save backup copies of your files with File
History ) Appearance and Personalization
B?ckup an{d Restore (Windows 7) Change the theme
Find and fix problems Adjust screen resolution
Network and Internet . Clock, Language, and Region
Connect to the Internet & Add a language
] View network status and task§ ) % Change input methods
Choose homegroup and sharing options Change date, time, or number formats
Hardw._are and Sound Ease of Access
View dewc.es and printers Let Windows suggest settings
Add a device Optimize visual display
Programs
Uninstall a program
Click Network and Internet
‘& Network and Internet = a
o R ‘ﬂ > Control Panel > Network and Internet v O Search Control Panel el
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Click to view network status and tasks

=¥ Network and Sharing Center - a
&« v A Ef « Network and Internet > Network and Sharing Center v O Search Control Panel ¥l
View your basic network information and set up connections
Control Panel Home
View your active networks
Change adapter settings
Al ] No network
Change advanced sharing Unidentified network P tYPe a b
settings Public network Connections: I Ethernet
U Ethernet2

Change your networking settings

ﬁ. Set up a new connection or network
Set up a broadband, dial-up, or VPN connection; or set up a router or access point.

‘=1 Troubleshoot problems
e ? )
Diagnose and repair network problems, or get troublesheoting information.

See also
HomeGroup
Internet Options

Windows Firewall

Two local connections are shown, one is the connection to the camera and the

other is the connection to

robot

the
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:‘: Network and Sharing Center = ]
<« © 4 X « Network and Internet > Network and Sharing Center v @ | search Control Panel £
View your basic network information and set up connections
Control Panel Home
View your active networks
Change adapter settings
= < o Access type: No k access
Change advanced sharing Unidentified network 4 =
settings Public network Connections: | [ Ethernet
@ Ethernet2

Change your networking settings

Mgk Set up a new connection or network
=
Set up a broadband, dial-up, or VPN connection; or set up a router or access point.

[= Troubleshoot problems

Diagnose and repair network problems, or get troubleshooting information.

See also
HomeGroup
Internet Options

Windows Firewall

If you do not know whether a local connection corresponds to a camera or a robot,
you can unplug one of the network connections. For example, if | unplugged the
network cable of the camera, then the remaining local connection is definitely the
corresponding to the machine. Click on the local connection.
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X

\3 Ethernet Status
General
Connection

IPv4 Connectivity: No network access
IPv6 Connectivity: No network access
Media State: Enabled
Duration: 04:22:35
Speed: 1.0 Gbps

Activity
Sent —— ;JE,‘ —— Received
&
Bytes: 54,660 | 147,838,666
:GPropertiesrj' &Disable l Diagnose
Close

Click on the attribute

53



ADTECH ﬁf‘].‘ﬁ AVS Series Vision Positioning System

U Ethernet Properties X
Networking ~ Sharing

Connect using:
@ Intel{R) PRO/1000 PT Dual Port Server Adapter

This connection uses the following items:

.- Client for Microsoft Networks A
‘I3 File and Printer Sharing for Microsoft Networks

93 QoS Packet Scheduler

3 Galaxy GigE Vision LightWeight Fiter

4. Link-Layer Topology Discovery Mapper 1/0 Driver

[] 4 Microsoft Network Adapter Muttiplexor Protocol

| 5 Intemet Protocol Version 4 (TCP/IPv4) | v
< >
| bl [ [ Uninsah | [ Fropees
Description
Allows your computer to access resources on a Microsoft
network.
oK || Cancel |

Double click on Internet Protocol 4 (TCP/IPv4)
Internet Protocol Version 4 (TCP/IPv4) Properties X
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically
(@ Use the following IP address:

IP address: 192 . 168 . 0| . 100
Subnet mask: 255.255.255. 0

Obtain DNS server address automatically
(®) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server: :l

[[Jvalidate settings upon exit Avarcad

o[ e

After configuring the IP address of the network card that communicates with the
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robot,
OK

5% Network and Sharing Center = ]
&« v “.h.: <« Network and Internet > Network and Sharing Center v O Search Control Panel
View your basic network information and set up connections
Contrel Panel Home
View your active networks
Change adapter settings
: Access type: No network access
Change advanced sharing Unidentified network c ?’p B et
settings 5 onnections: g Erne
9 Public network © Ethemet2
Change your networking settings
ﬁu Set up a new connection or network
-
Set up a broadband, dial-up, or VPN connection; or set up a router or access point.
@ Troubleshoot problems
Diagnose and repair network problems, or get troublesheoting information.
See also
HomeGroup
Internet Options
Windows Firewall

click

X

¥

Connect the camera network cable, click on the local connection 3 connected to

the camera, and configure the locally connected IP address in the same way
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Internet Protocol Version 4 (TCP/IPv4) Properties X
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192,168 . 1 .100
Subnet mask: 255.255.255. 0

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: [:]
Alternate DNS server: ‘:l

[Jvalidate settings upon exit Advanced...

o1 o

After configuring the IP address of the network card that communicates with the
camera, click OK

Note: The IP address of the network card that communicates with the robot and
the IP address of the network card that communicates with the camera need to be
configured on different network segments.

e Install camera driver and configure camera IP address
If itis a D1 series camera, the steps are as follows:
E D1 Series_Cam_Driver_160%.rar

Unzip and run the camera driver installer shown above. After installation is
&
complete, double-click the "GigE IP Configurator" icon on the desktop. .,

The popup interface is as
follows:
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@ GxGigelPConfig IP of Gigabit - ] X
Ethernet

Help
= s Intel(R) PRO/1000 PT Dual Port Server Adapter(192.168.1.100{00-15-17-48-83-2C])
® MER200-146M({48.168.1.22]00-21-49-00-38-3C])
& Intel(R) 82583V Gigabit Network Connection(0.0.0.0[00-0B-AB-D2-0C-78])
@ Intel(R) PRO/1000 PT Dugl Port Server Adapter(0.0.0.0[00-15-17-48-B3-2D]) @ Static IP
© Intel(R) 82579V Gigabit Ngtwork Connection(0.0.0.0[00-0B-AB-D2-0C-77])

Refresh Devices

IP Address [148.168.1 .22

Subnet Mask |255.255.255.0

Gateway ]192.168.1 d

IP of camera

¢ DHCP

LA

Device User ID |caml

As shown in the above figure, when the camera IP and the corresponding network
card IP are not in the same network segment, the font of the camera name line
will turn red, indicating that the connection is unsuccessful. In this case, you need
to modify the camera IP
address.
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@ GxGigelPConfig - O %

= s Intel(R) PRO/1000 PT Dual Port Server Adapter(192.168.1.100[00-15-17-48-B3-2C]) -
1 |® MER-200-14GM(192.168.1.22[00-21-49-00-38-3C]) Reffesi Devices
W Intel(R) 82583V Gigabit Network Connection(0.0.0.0[00-0B-AB-D2-0C-78])

 Intel(R) PRO/1000 PT Dual Port Server Adapter(0.0.0.0[00-15-17-48-83-2D]) ¢ Static IP
& Intel(R) 82579V Gigabit Network Connection(0.0.0.0[00-0B-AB-D2-0C-77])

1P Address [O .0.0.0

2 |subnetMask [0 .0 .0 .0

Gateway lD .0 .0.0

¢ DHCP

C LA

Device User ID ]—
3 Save

Click on the 1 part of the line, this time 2 parts become editable, modify the IP
address of the 2 part, make it with the IP address of the network card above the 1
part on the same network segment, and then click the 3 part of the save settings,
success After the first part of the font will become normal black, indicating that
the camera and network card is connected properly.

If it is a G1 series camera, the steps are as follows:
E G1_Series_Cam_Driver_5.0.5.899%.rar

Unzip and run the camera driver installer shown above. After the installation is
2

complete, double-click the "pylon IP Configurator" icon on the desktop. ™%/, The
popup interface is as follows:
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Name Device User ID  Serial Number MAC Address  Status 1P Configuratior 1P Address  Subnet Mask

. s 3
™ ach2S... 22001574 00:30:53:1E:8A..] A |Not Reach... Static IP 2552552550
I sisE

When camera IP and network card IP are
not in the same network segment, an

Camera IP

exclamation mark will be displayed here

® Static T2
IP hdress.  132.168.0.11

Subnet Besk:  255.255.255.0
Gatensy: 192 168.1.1
O mre
ate TP (LA)

Device User II:

Basler ack2500-14zn (22001574)

Vendor: Basler
Fodel Fane 2ckZS00- L4
Device User II:

Serial Fmber: 22001574
BC Address:  00:30:53:1E:8K:45
IP Configuration Static IF

I htiress 192.166.0.11 Network card IP
Sibnet #ask:  sss2s5550]  connected to the camera
e T2 I L1

i Befresh

The davice is wreachable!

Cavently you vill not be
bl the devics.

Possible adiresses are:
190.163.1.1 - 190.169.1.25¢

As shown in the above figure, you can see that the IP address of the camera and
the IP address of the network card connected to the camera are not in the same
network segment. Therefore, a yellow exclamation mark appears. In this case, you
need to modify the IP address of the camera. The camera IP configuration method

is
figure:

shown in

following
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Neme Device User ID  Seriol Number  MAC Address  Status 1P Configuratior [P Address  Subnet Mask
LT

[ acazs. 22001574 A Not Reach... Static IP 192168001 255.255.255.0

L1
Click this line u

Configure camera
IP address here

® Static It Basler acA2500-14gn (220015T4) 4 o

TP Addrers:  192.168.0.11 Sl

Subnet Mask: 255 255.255.0 S0l
! 2200IST4
00:30:53:12:0K: A6
tion: Static IF
152.168.0.11
255.265,285.0

19216811 Poszible addresses are
192.166.1.1 - 192,168 1.25¢

Gatevay 19216811

R
Auto TP 02K

Davies sor 1D

Click on the line where the camera is located. On the lower left side, select “Static
IP” and enter the IP address of the camera. For example, if the IP address of the
network adapter is 192.168.1.124, then the IP address of the camera must also be
192.168.1.x. x represents 2 to 254. A number between the "Subnet Mask™ subnet
mask must be 255.255.255.0, the default gateway is generally set to 192.168.1.1,
you can not set. After the setting is complete, click the "Save" button on the lower
left side. The result of the successful configuration is shown in the following
figure:
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7 pylon P Configurator
Name Device User 1D Serial Number MAC Address  Status 1P Configuratior 1P Address  Subnet Mask
. TmER s
- ach2S... 22001574 00:30:53:1€84A... | oK Static 1P 192168155 2552552550
LRS-
Successful IP
configuration u
® Statie Ir Basler acA2500-14cn (220015T4) [
IF Miresz. 12189155 o ool
Sebnet Nusk: 295,255, 265.0 o AR
Bavic Vzer 1D
S 192.168.1.1 Serial Nosber: 22001574
WC Address:  00:30:53-1E:8A'AS
mer I7 Confiquratien: Static IP
huto ¥ (L) 17 Miress 192.168.1.55
Subnet Maski  255.255.255.0
Gatevay. 19216813

Device Vser 10

Note: After the camera IP address is configured, do not modify the IP address.
When using the G1 series multi camera, be sure to configure the camera IP
address on different network segments, that is, the third digit of the IP
address is different.

If it is a J1 series camera, the steps are as follows:

E 11_Series_Cam_Driver_2.3.1 17112%.rar

Unzip and run the camera driver installer shown above. After the installation is

complete, double click to launch the "MVS" icon on the desktop. = w , The
popup interface is as
follows:
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- = x
*» PG G OO @a M

Device | Features| Status | Log

Device
v Gigk
v AR 41192.168.2.120]
| Hiision MV-CAD03-50GM (.
v AR 3(192168.1.123]
1 Basler acA2500-14gm (220015...
TRHHERE[192.168.2.226]
usB

As shown above, click the "Tools" menu, then click "IP Configuration Tool" to

open the following
interface
1P Configurator CSE S
TRefresh [ Modify IP
[Model Name Device User ID  [Serial Number [MAC Address Status IP Configuration P Address Subnet Mask
MV-CA003-50GM 00833839372 C4:2F:90:FF.DB:2F Static IP 192.168.2.11 255.255.255.0
acA2500-14gm 22001574 00:30:53:1E:8A:A6 ° free Static IP 192.168.1.55 255.255.255.0

Successful IP
configuration
The IP address of the network card
that must be connected to the
camera is on the same network

(00833839372)
® StaticIP
Model Name: MV-CA003-50GM

IP Address: 7192.168.2,i1 3
= — Device User ID:
Subnet Mask: 255.255.255.0
Default Gateway: 192.168.0.254 Serial Number: 00833839372
DHCP MAC Address: C4:2F:90:FF:DB:2F
LLA 1P Configuration: Static IP

1P Address: 192.168.2.11
Device User ID:

Subnet Mask: 255.255.255.0

Default Gateway: 192.168.0.254

Select “Static IP” and enter the IP address of the camera. For example, if the IP
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address of the network adapter is 192.168.1.124, then the IP address of the camera
must also be 192.168.1.x. x represents a number between 2 and 254. “Subnet
Mask” The netmask must be 255.255.255.0. The default gateway is generally set
to 192.168.1.1, and it may not be set. After setting, click the "Save" button on the

lower left side.

e Install the dongle driver

B MicroDog_Driver 4.0.16.4.rar

After decompression, directly run MicroDoglnstdrv.exe software. The interface

after startup is as follows:

¥ MicroDog and NetDog Windows Driver = X

Current Operating System

System Platform: I"""""'i""j’:"-"'-'S 8
System Path: |C:NwINDOWS spstem32
Driver Status

The USB driver that you will install is an newer version than the
one you are presently using.
The installed dirver's package time:Unknow

Driver Installation Driver Uninstallation

v USB Dog Driver ¥ 1USB Dog Driver
I” Parallel Dog Driver I~ Parallel Dog Driver
Date of drivers' package: 2012.10.20

& installDiver  &F Uninstall Diiver l(& CheckDiver
AL

Just select the USB dongle driver, click Install to install the dongle driver that

corresponds to the operating system.

e Install vision software ADTvision
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|ﬁ§| ADTVision_setup.exe

Before the installation, it is recommended to exit 360

anti-virus software, double-click to run ADTvision installation program, the
installation interface is as follows:

5 Setup - ADTVision

= X
Select Destination Lof:gtion : [———
Where should ADTVision be installed? RAEF

Setup will install ADTVision into the following folder.

To continue, dlick Next. If you would like to select a different folder, click Browse.

D:\Program Files\AD T Vision Browse...

At least 33.1 MB of free disk space is required.

< Back Cancel

Installation location It is recommended to install a disk other than the C drive to
prevent information loss due to system failure.

i3 Setup - ADTVision

= X
Select Additional Tasks
ADTECH
Which additional tasks should be performed? RAH

Select the additional tasks you would like Setup to perform while instaling ADTVision,
then dlick Next.

Create a desktop icon
Startup

= e
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Choose whether to create a desktop shortcut and start up.
ﬁ-] Setup - ADTVision -

Completing the ADTVision Setup Wizard

AVS RFRHR Setup has finished instaling ADTVision on your computer. The
application may be launched by selecting the installed icons.
MBMERREE = = . .

Click " Finish " to exit Setupe

Welcome to use Adtech's AVS vision positioning system

Visit the company website: http://www.adtechcn.com/

The installation is complete.

=i i
.. Bmps

|1 Calib

| Failure

| Jobs

L Llog

.. Manual

.. Params

| Results

@ ADTVision.exe
%] Cameradll

% Chinese.dll

[&

Communication.dl|

[&

%) English.dll

[&

gdiplus.dll

[&

%] LedCtrl.dll

Installation directory main folder description:

Bmps: When saving a picture, the default popup save path will point to the folder,
and the user can also specify the save path.
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Calib: Stores the calibration board description file and the pdf file that can be used
to print the calibration board.

Failure: store the image when the positioning fails

Jobs: Store job files and template and calibration parameters

Log: Stores the system log.

Manual: Storage Software Instruction Manual

Params: store system settings parameters, the default path, the user can not be
changed.

Results: Stores the positioning result, the default path, which cannot be changed
by the user.

5.3 New job flow

Click the "New Job" button in the toolbar to create a new blank job flow. If
the current job that has been modified at the time of creation is not saved, it will
prompt whether to save the current job. Click the "Save" button in the toolbar to
save the current job to a file. The software will automatically record the path of
the last 4 job flow files. When the software is started, the latest one will be
automatically loaded by default. If the latest job flow list is cleared, an empty job
flow will be opened after the software starts. .

When creating a job flow, you can use the left mouse button to drag the
corresponding tool from the toolbox to the process list according to the actual
work needs. You can delete unnecessary tools in the right-click menu. Under
normal circumstances only need to collect images, edge location, user coordinates
and Ethernet four tools, for example, as shown below.
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\Jobs\1\1.avs - ADTvision
Tool(T) Control(C) Look Up(V) Help(H)

@ e @ @ H

Workflow

!"@7 1. Grab Image

It 0: 2.Edge Location

v

Vv

233 3.Nine Pt Calib Vv

M ¢ Ethemet v
Tty

Propei
Delete

"

If the tool attribute parameters in the workflow are incorrectly configured, an
error message will appear when the navigation button is clicked, and the icon
behind the misconfigured tool will have a red cross.

5.4 Set tool parameters
Double-click on the corresponding tool, or click "Properties” in the context
menu to open the parameter setting interface of the corresponding tool.

5.4.1 Local image tools

Local Image X

Image Files:

[Jusing a1l the images in the directory

Gl
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The local image tool loads the BMP format image from the local file for
positioning. In the absence of the camera, it can be used instead of the camera’s
image capture function to perform positioning operations. It can be used to verify
the feasibility of the program and the positioning of the demonstration software.
Features. If “Use all images in the directory where the image file is used” is
checked, all images in the corresponding directory will be used for positioning
during positioning, otherwise only the currently selected image will be positioned.
5.4.2 Collecting Image Tools

Gather Image-Cam0 X
Gather and trigzer control Output control
Trig mode 0ff v Pin select Line0 v
Trig source Software ~ Pin direction Input v
Trig active RisingBdze Level invert false N
Exposure and zain adjust Output source UserOutputd
Expo (20. 000071000000, 0000)us  (S0000.0000 | yioer defined output |UserOutputd v
Auto Expo 0ff Y User defined output  false v
Gain(0. 0000725. 0000) 4B [0.0000 | Valid level Time  [200
Auto Gain 0ff v
White balance adjust Static IP config
¥B ratio IP address 192 168 . 1 .22 |
Auto WB Subnet mask @
WB channel Default gateway 192 168 . 1 . 1
Confirm
Cam No: 0O Operc device Close device Save Params Load Params

The Acquisition Image tool collects images from the camera as a data source. The
main operations under this interface are:

@® Camera No.: The camera number of the current operation

@ Turn on the device: Open the currently selected camera

@ Turn off the device: Turn off the currently selected camera

@ Save parameters: Save camera parameters to a file

@ Load parameters: Load camera parameters from file
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The capture image tool can also configure some basic camera parameters. The
most important ones are the trigger mode, trigger source, and exposure. Other
parameters can be kept at their default values when used. When the trigger mode
is set to on, the camera needs to complete the image acquisition through the
trigger signal; when it is set to off, the camera is in the continuous acquisition
mode, and the captured screen can be displayed in real time. The setting effect of
the trigger mode is equivalent to the operation toolbar. On the button. When the
trigger source is set to software, you can trigger the camera acquisition and
positioning through the network and serial port commands; when set to LineO,
you need to trigger the camera acquisition and positioning through the input
signal Line0, and you need to connect the output point of the external control
device to the camera. For the specific wiring method, see section 3.2.3. The
longer the exposure time is, the brighter the image is, and the more suitable it is
for shooting a stationary object. Shooting the moving object will produce a ghost
phenomenon. The exposure time is short and the image is dark. It is suitable for
shooting moving objects. In static positioning, it is recommended to keep the
default exposure value. During dynamic positioning, the exposure time can be
reduced, and the brightness loss of the image can be compensated by increasing
the brightness of the external light source. Note: *"Capture image - Camera 0"
on the title bar in the upper left corner of the dialog box indicates that
camera 0 is currently being operated. You can use the left mouse button in
the image display area to click the camera’s corresponding window to switch
the currently operating camera.

5.4.3 Preprocessing tools
In general, no preprocessing tools are needed unless the image quality is very
poor.
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Preprocessing-cameral

X

Basic Processing

TemplateList Preprocessingl

Edze:!l ‘

Dizabled
smoothing
sharpening B2
expansion
corrosion
open
closed

CTG
binarizatio
brightness
color

uni formi ty

GSG
[ Enable preprocess Preprocessingd

Disabled v

Preprocessings

Disabled v

Preprocessingd

Disabled v

0 0 B0 B0 00 A0

Smooth: can suppress the noise of the image, but it will lose the details of the
image

Sharpening: Contrary to smoothing, it enhances the details of the image, but it
amplifies the noise

Swell: Makes the image brighter and reduces or eliminates dark details
Corrosion: Makes the image darker and can reduce or eliminate bright details
On: removes small bright details, keeping the overall grayscale and larger bright
areas unchanged

Closed: Removes darker details, leaving relatively bright parts unaffected
Color-to-gray: Available when using a color image, it is possible to convert a
color image into a single-channel grayscale image

Binarization: The image is binarized. Only keep the black and white parts.
Brightness adjustment: The brightness value of the image is enhanced by a
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software algorithm.

Reverse color: Whites the dark part and blackens the bright part.

Uniform: Equalizes the image grayscale, making the overall brightness of the
image more uniform.

Grayscale Stretching: Use grayscale stretch to enhance contrast when image
contrast is not noticeable.

Gradient: Images that are represented by edge gradient values can enhance the
edges.

Enable preprocessing: check to enable preprocessing

The leftmost digits indicate the order in which the preprocessors are executed, and
different combinations of sequences can achieve different image processing
effects.

Original image

71



JIDTECHMAK

AVS Series Vision Positioning System

Turn on, filter out small bright details

Close, filter out small dark details

5.4.4 Post processing tools

Post processing-cameral

Template list

Post—processing method

(® None

(O FCircleC
(O PinCheck
O DTArea

O Measurel

(OFCorner
(O Toverlap
(O PholeChk
O DIColor

O DTLens

Basic Process 1 Basic Process 2

To overlap
TarSmoothR: 5.5
MinTarBright: o
MinOverlapR: 300
Pin test
RegionCutSize: 15
MinPinBright: 250
MinPinkrea: {50
MinPinD: 10
Mir#THRatio: 0.8
MinSEPindPin: 50
Pinhole detection
DetectArealt: 200

MinPinhBright: 0
MinPinhirea: 500
MinPinhD: 30

Detection area
MinTarBright: &0
MinTardrea: 85000

OverlapSchR:
MaxTarBright:

RegionSmRatio:
MaxPinBright:
MaxPindrea:
MaxPinD:
MaxWTHRatio:
MaxSBPinAPin:

DetecthreaH:
MaxPinhBright:
MaxPinhhrea:
MaxPinhD:

MaxTarBright:
MaxTarArea:

100

a

25

@

500
30
132

150

90

40
1200

100
12000

First location and detection

Cancel

Display detection area

Color detection

MinBin: 220 MaxBin:
MinTar1Bright: 0 MaxTar1Bright:
MinTar2Bright: 100 MaxTar2Bright:
Measurement length

MinBin: a MaxBin:
HoleFillSize: 20 TarSmoothSize:
LowThreshold: 20 Hi ghThreshold:
TarSmoothRatio: 1 MaxConnectDis:

Fesionibased Contyur based

Detection lens

MinBin: 200 MaxBin:
LowThreshold: 20 HighThreshold:
TarSmoothRatio: 1 SpotFillSize:
FacedMinArea: 5000 Facedfaxhrea:

BackMinhrea: 150000 BackMaxhrea:

Apply

255

40

50
100000
310000

Display division area

Template list: Displays the name of the template learned and loaded in the "Edge
Positioning" and "Region Positioning" tools. The post-processing parameters are
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at the template level and can be set separately for each template.

Post-processing method: None, indicating no post-processing; seeking corners,
means that the template contours are straight-lined, and the intersection of the
fitted lines is used as the positioning result. When it is necessary to accurately
know the coordinates of a corner point of an object, You can choose this method;
find the center of the circle, indicate the circle fit to the edge contour that is
located, and use the center of the circle as the positioning result. When the target
is a circular object and the contour is incomplete, you can use this method;
de-overlap, when the target overlaps. When the overlapping target cannot return a
result, this method can be selected; the area is detected, and when the positioning
is completed, the pixel area of the gray value is set in the area.

De-overlapping parameters: These parameters can be set when the
de-overlapping method is selected. Smooth Radius: Default 5.5, generally no
setting, overlapping search radius: how far apart the two targets are considered to
overlap; the target minimum and maximum brightness, the minimum brightness
and maximum brightness in the pixels included in the target object; the minimum
overlap area: two target overlaps The area is considered to overlap;

Display target area: contains the pixel area from the minimum brightness to the
maximum brightness, displayed in red
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Edge template learning-cameral

[JTransImage | OriznSize ROI mode: (DSingle (ORI subtract

ROI type: (ORect RT Rect
SetRefPt DelRefPt ype Q) Rackanel 0BT Rectazel e

x=778.10 y=208.43 =021 Delete ROI

@ ROIAddition

Opcircle

X
Basic template parameters
Starthngle Ffso ]
AngleRange: [z360 |
AngleStep 0.5404 [ aute
MinScallRatie: |1 |
MaxScallRatio: [1 |
ScallStep: 0 M auto
Template advanced parameters
PyramidLevel: 4 auto
OptOptions eits >

MatchPolarity: |use polarity +

WirContrast: [
Minimun size: |50
Edge extraction parameters

SmoothRatio T 1

Low threshold: |20
High threshold: |40

Eraser

@ Instruction (OErase (ORecovery

Brush B

Finding points of intersection, template learning
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Post processing-camerad

Template list

Post—processing method

@one OFCorner
(OFCirclec O Toverlap
OPintheck  OPholeChk
ODThrea ODIColor
Oteasurel.  ODILens

Basic Process 1
To overlap
TarSnoothR: 5.5
WinTarBright: o
MindverlapR: 500
Pin test
RegionCutSize: 15
MinPinBright: 250
WinPinkrea: 150
MinPinD: 10
Min¥THRatio: 0§
MinSBPinAPin: 50

Basic Process 2

OverlapSchh:

MaxTarBright: 100

Regi onSnRatio: 0
MaxPinBright: 2
MaxPinkrea: 500

MaxPinD: 30
MaxHTHRatio: 1.2
MaxSBPinAPin:

Color detection
MinBin: 220
MinTariBright: 0
MinTar2Bright: 100

MaxBin: 255
MaxTar1Bright: 20
MaxTar2Bright: 200
Measurement length

MinBin 0
HoleFillSize: 2
LowThreshold: 20
TarSmoothRatio:l

MaxBin: 200

0 TarSmoothSize: 10
i ghThreshold: 40
MaxConnectDis: 1

Contour based

Region based

Detection lens

= MinBin 200 MexBin: 265
Pinhole deteotion LowThreshold: 20 HighThreshold: 40
Deteothreat: 200 Detecthresi: |90 TarSmoothRatio:l SpotFillSize: &0
ight: 0 MaxPinhBri ght: 40 dMinkrea: 5000 dMaxhrea: 100000
500 i 200 i 4 150000 BackMaxhrea: 310000
WinPinkD: 30 MaxPinhD: w0

Detection area
WinTarBright: 60
WinTarArea: (5000

t location and detection

MaxTarBright: 100
MaxTarhrea:

0K Cancel

Display datection area

Display division area

g Hand-Eye c;} ‘

Do not enable the corner

Template list

Post—processing method

O ¥one (@ FCorner
OFCirclel (O TOverlap
(OPinCheck (O PholeChk
O IThrea O DTColor
OMeasurel. (O DTLens

K Hand-Bye C2

Basic Process 1
To overlap
TarSmoothR: 5.5
MirTarBricht: o
MinOverlapk

Pin test

RegionCutSize: 15
MinPinBright: 250
MinPinArea: 150
MinPinD 10
MinWTHRatio: 0.8
MinSBPinAPin: 50
Pinhole detection

Detecthrea: 2

MinPinkBriht: 0
MirPinhirea: 500
WirPinkD: 30

Detection area
MinTarBricht:
MinTarArea:

3000

First location and detection

[Serial mumber
1

Basic Process 2

OverlapSchR: 125

MaxTarBright: 100

RegionSnRatio: 0

Matching nunber Model name X coordinates Y coordinates Angle
1 b 866. 5923 505. 4661 -0.046
Color detection
MinBin: MaxBin:

WinTariBright: 0
WinTar2Bright: 100

MaxTar1Bright: 2
MaxTar2Bright: 200
Measurement length

MinBin: 0 MaxBin: 200

T HoleFillSize: 20 TarSmoothSize: 10
A LowThresheld: (20 HighThreshold: 40
MaxPinkrea: 500 o MRatio:l e Dis: (1
Ruliz) 2l Region based ntour based
fatimacie: (L2 Detection lens
SR iAE L T MinBin 200 HaxBin 255
LowThreshold: 20 HighThreshold: 40
Detectireal: TarSmoothRatio: 1 SpotFillSize: 50
MaxPinkBri ght: 40 FacedfinAres; 5000 | Facedlaxhres: 100000
MexPinhirea: 1200 BacMlinrea: 150000  Backlaxhrea: 310000
WaxPinkD
MaxTarBright: 100
MexTarhrea: 12000
Display detection ares Display division ares
oK Cancel Apply |
Serial number Matching number Model name X coordinates Y coordinates Angle
1 1 1 949. 8580 367.9212 -0.048

Enable the chamfer point
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Edge template learning-camera0 X

Basic template parameters
StartAnzle
Anzl eRange:

AngleStep:

MinScallRatio: |1

MaxScallRatio:

ScallStep:

Template advanced parameters

Pyramidlevel: 4

OptOptions nte ~
MatchPolarity: use polarity
MinContrast: 5
Mininun size:  [50
Edge extraction parameters

SmoothRatio: 1

Low threshold:

High threshold: |40

Eraser

[TransInage | OrignSize ROL node:  @Single (OROI subtract (OROIAddition @z aecai Ol U koo
Brush 5

ROL type: Rect: RT Rect Cirel.

SetRefPt DelRefPt v ORsstanele OB Rectangle’  OCirals

x=505.21 y=349.07 =007 Dl

Circular objects, with only partial outlines, template learning

Template list Basic Process 1 Basic Process 2
[Edge:1 1]
‘ Eﬂ_ To overlep Color detection
TerSmoothR: 5.5 OverlapSchR MinBin MaxBin
MinTarBright: o MaxTarBright: 100 MinTariBright: 0 MaxTariBright: 20
WiroredaoR:: [300 MinTar2Bright: 100 MaxTar2Bright: 200
‘ . Measurement length
Pin test AN .
MinBin: 0 MaxBin: 200
RegionCutSize: 15 RegionSnRatio: 0 - .
HoleFillSize: 20 TarSmoothSize: 10
inPi i MaxPinBright: 255
WinPinbright esFinbe o LowThreshold: 20 Ki hThreshold: |40
Post—processing method MirPinkrea: 150 MaxPinkrea: 500 LAt (e
@ None OFCorner  yivpion. MaxPinD 30

Region bas ntour based

OFtirclec  OToverlap  MinWTHRatio Ma#THRatio: 1.2 =
Detection lens

MaxSEPinAPin: 150

OPinCheck (OPholeChk  MinSBPinAPin MinBin 200 MaxBin: 255
ObTirea  ODMColor  Fizhole detection LowThreshold: 20 HighThreshold: 40
OMfessurel O DLens Detectireall DetecthresH: 60 TarSmoothRatio: | SpotFillSize: 50
MinPinhBright: 0 MaxPinhBright: 40 FacedMinArea: 5000 FacedMaxhrea: 100000
MinPinhAres 0 MaxPinhirea: BackMinArea: 1501 BackMaxArea
MinPinhD MaxPinhD ]
Detection area
MinTarBright MaxTarBright: 100
MinTarhrea MaxTarhrea
First Location and detection Display detection area Display division area
Canel Fei 3
i Serial munber  MAtCHINZ Humber Model yame Xcoordinates Y coordinates ingle
ﬁ: Hand-Eye Cz | 1 1 2 861. 8881 671. 8758 -1.806

Do not enable finding the center of the circle
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Template list _ Basic Process 1 Basic Process 2
| |Edge:1 .
| r—— T overle Calor detection
TarSmoothR: 5.5 OverlapSchR: MinBin: MaxBin:
MinTarBright: o MaxTarBright: 100 MinTariBright: 0 MaxTar1Bri ght
it oty T apiet [0 MinTar2Bright: 100 MaxTar2Bri ght
| = Measursment Length
| Pin test v = .
| 5 . . X MinBin. 0 MaxBin:
RegionCutSize: {5 RegionSnRatio: 0 o :
HoleFillSize TarSmoothSize
B inBen 050 MaxPinBright z
Biebinlin Gehied |60 o LowThreshold: (20 i hThreshold: 40
Post—processing method MinPinArea: {50 MaxPinrea: TarSmoothRatio]l MaxConnectDis: 1
| ONone OFCorner  yipion: 10 MaxPinD 5
| Region based Contour based
@FCirclel OTOverlsp  MWinhTHRatio: (0.8 MaxHTHRatio .
e Detection lens
OPinCheck (OPholeChk  MinSBPinAPin: 50 MaxSBPinAPin: 150 b o Kabin: r
ODThrea ODIColor Pinhole detection LowThreshold: Hi ghThreshold: 40
OMessurel  ODTLens Detecthreal DetecthresH TarSmoothRatio: 1 SpotFillSize: 50
WinPinkBright: 0 WeaxPinkBri ght: 40 Facedifinkrea Facedifaxhrea
MinPinhArea: 500 MaxPinhirea: BackMinArea: 150000 BackMaxArea:
WixPinkD 30 WaxPinhD
Detection area
MinTarBright: 60 MaxTarBri ght
| MinTarArea: MaxTarhrea: 0

First location and de Display detection area Display division area
0K Cancel Apply
T | Serral number Matchivg number Model name XK coordinates Y coordinates ingle
Hand-Eye Cq 1 1 2 766. 0656 670.5978 -4.648

Enable finding center

Edge template learning-camera0

Basic template parameters

Starthngle: [eo |
AngleRange: |360
AngleStep: 1)

; _—
MinScallRatio: |1 |
MaxScallRatio: Ll

ScallStep: a

Template advanced parameters

PyramidLevel: 5

OptOptions: auto! v
MatchPolarity: |use polarity ~

MinContrast:

Minimun size:

Edge extraction parameters

SmoothRatio: 1 |

Low threshold: |20 |
High threshold: [40
Eraser

@ Instruction (O)Erase (ORecovery

[OTransInage | OrignSize ROI mode: (@ Single (OROT subtract (OROIAddition

Brush 5
ROI type: Rect RT Rect Circl.
Al SR vpe:  (ORectangle ORT Rectangle (OCircle

x=412.51 y=19.43 £=006 Delete ROI

To overlap, template learning

77



JIDTECHMmAR

AVS Series Vision Positioning System

Post processing-camerad

Color detection
MizBin 2 ¥azBin

aTerlBright:

FaxTarZBright:

HisTarZBright:

Messuwreneat length
HizBin

TarSacothRatio:

Detesti
MizBin FazBin
LosThreshold: 20 KighThreshald: 4

TerSacot SpotFillSize

Tenplate Basic Process 1 Basic Process 2
e To orerlap
TarSaootik Orerl Sl
Hinlarbright YesTarlricht
Hisdverlogk:
Pin test
RegioalutSize: 15 RegioaSalatio
Mebishright 255
5 YucPinkrea
YexPizD
et TBatio
SBEinkbin: 15
inhole detection
Detec Detecthreak
MecPihires
YecPickd
Detection ares
Ninturbright: YecTarbright
KiTurkren: HuTarkrea:

Backinkrea: Backiaires:

ST Hand-Eye C2

& B;’ Commmication T

Do
overlap

Tenplate list

[Edeet ]

Basic Process | Besic Process 2

To overlep

TarSacothk: 5.5

HisTarfri

RegiosSalatio

HisPiskright: 75 MaxPishright
Postprocessing sethod  MisBinkrea HaPinkres
OFone Oformer  giozion Hesisd
Oftirdel @Mverley  mis¥TiEatio Ha¥TiBatio
OFincheck  OPholelhk  MisSBPintPin: 57 HaxSBRindPin
Oftres  OIC i
- S Detestireak Detectirest
OResswrel  OMLens
Masbickbricht: &
HesPizhires
HaxPish])
MaxTarBright
YaxTarkres
®
& i 4

Enable to overlap
5.4.5 Detect circle tool

Cancel sl |
ETTAl Tmber TATCHIAE HuRber MoaET hane X coordinates
- :
not
Color detestion
MaxBin:
MaxTarlBright
HasTuZBright: 20
Keaswerent Length
MinBin: MaxBin:
HolsFillSize: TarSaosthSize
LoaThreshald: 2 HighThreshald:
TarSaoothBatio: ! MaxConsectDis: |

LowThreshold: 2
TarSaoothBatio

Facedlinkres: &
BacHlindres

[ODisplay detection ares [ Display division area

Cancel oply
Natchng mmber

3 1 1288. 1105 68:

Score

99.87

X coordinates T coord Scaling ratio

ingle

Model name
1 0.114 1.00

Serral maber

Tine

.75

The detection circle tool is mainly used to detect whether the located image
satisfies the set circle parameters and is used to reject materials that do not meet

the conditions.

Set the parameters as

shown
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below.

Detection circle-camera0 x
Template list Detection of circle parameters
[“]Ensble detect circle

LowThreshold: Hi gThreshold:
SmoothRatio: MinRdness: @
MinL: 100 MaxL: 1000

MinR: 20 MaxR:

M LocFirandDet [Jpisplay detection contour

Concel sl

Template list: Select the template that needs to detect the circle function.

Enable detection circle: Check the Enable detection circle to indicate that the
currently selected template uses the function of detecting a circle.

Low-amplitude threshold: The minimum setting for the minimum sub-pixel
precision is extracted when detecting a round contour.

High Amplitude Threshold: When detecting a round outline, the minimum setting
for the sub-pixel precision is extracted.

Smoothing coefficient: Select whether to smooth the circle contour. Used for
contour discontinuities.

Minimum circularity: When you select to detect the circular contour, the
circularity is 1 at the maximum and 0 at the minimum. The greater the value is,
the closer to the circle is, and the value less than the value is not extracted.
Minimum length: Select the minimum value of the perimeter when detecting the
circle contour. Less than this value will not be extracted.

Maximum length: Select the maximum value of the perimeter when detecting the
circle contour. If it is greater than this value, it will not be extracted.

Enable detection after positioning first: After checking this function, the template
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will be positioned first and the circle parameters will be detected.

Display detection profile: After checking this function, the detected circle
parameters will be displayed in red.

The circle detection  parameters are shown in the figure
below:

© D\Program Fles ADTVis
Jobl) Setings(S)_Run®)

bs\T\1.avs - ADTvisicn - 8 X
IT) Control(C) LookUp(V) Help(H)

CELEREY N XA-N KX

Toolbox Workflow

8 1 Gabimage v
O} 2Edgelocation £/

3. Detection Circle /"

Scaling ratio  Scors
1.00
1.00
1.00
1.00
1.00
1.00

5.4.6 Blob analyzing tool

The Blob analysis tool is mainly used to detect relatively subtle features or
irregular features or regions where the grayscale changes are relatively large.
Commonly used places are scratch detection of glass or defect detection of drugs

and mechanical parts. The parameter settings are as shown
below.

80



ADTECHﬂhH AVS Series Vision Positioning System

Blob analysis-camera0 X

TemplateList Blob analysis parameters

‘ Disabl v Min: 0O Max: O Disabl v Min: O Max: 0O
Disab. v |Min: 0 Max: O Disab. ~ Min: O Max: O
Disab. v | Min: O Max: 0O Disab. v Min: O Max: O
Disabl ~ Min: O Max: O Disab: » |Min: O Max: 0
Disabl v Min: O Max: O Disab v Min: O Max: O

[MEnable Blob ANS o =
Disab. v~ Min: O Max: O Disabl + Min: O Max: O

: .
BincLowThres: [0 | Detection of ROI parameters

BinzHighThres: |100 (® USLocConASDe tROT (O GenDetROIRe£Pt (O CustDetROT
M LocFirandanal: ROI CEN X:0 ROI W: O ROI Angle: 0

[IpisplayDetare ROI CEN ¥:0 ROI H: 0

[IpisplayDivare

Cancel Apply

Template list: Select the template for which you want to enable the Blob analysis
tool.

Enable blob analysis: Check Enable blob analysis to indicate that the currently
selected template uses the blob analysis tool.

Binary Low Threshold: When the blob analysis tool is enabled, the binarization
minimum value is less than the value is not extracted.

Binarization High Threshold: When the blob analysis tool is enabled, the
binarization maximum value is greater than the value is not extracted.

First Position after Analysis: Select this function to indicate whether to perform
positioning template analysis first or not.

Display detection area: Check this function to indicate that the positioning
detection result will be displayed after a single job. Light green.

Display split area: Check this function to indicate that the split binarized area will
be displayed.

Blob Analysis Parameters: The analysis parameters include 12 parameters that can
be analyzed such as area, roundness, center X, center Y, squareness, etc. Different
parameters can be combined to achieve different results.

Use position contour as detection ROI: Indicates that blob analysis will be
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performed after positioning the template image.

Generate detection ROI from the reference point: The reference point is used as
the center, the appropriate width and height, and angle are selected, and the
rectangular area is used as the area for detecting the ROI.

Select Custom Detection ROI: This means centering on the custom coordinates,
selecting the appropriate width and height and angle, and using the rectangular
area as the area for detecting the ROI.

© 0:Prograr s
Job() Settings(s) Run(R) Tool(T) Contro V) HelpH
= = | @ E e S
EEHEQ @ @ @ L -
Work Soace x
Toolbox Workflow
o e o |
. |Blob analysis-camera0
N TemplateList Blob analysis parancters
el wea o|Min: [15 Mas:[50
3
hoeeg o o] in f ] we]
o'
P - T
o &
O
P Mo
S Proca
B s ¢
73] | Eneble Blob avs
-ggi & Disabl v|Min: 0 Hox: 0
) [pincLorthres Datestion of BT puransters
g [BineticiTiees: 0] OwL o
Mll FALecFixhndinal: Bar e x {389 ROI ¥ BT Angle
@ | EDisplavdetire BOI CEN ¥{700 RO K [500
= = | Cnisslupivkrs
& Ec:.hh
&) [
v User Calib
sse Outout Data
232 Nine Pt Cal
Serial nuber  Matching mumber Model name X coordinates Y coordinates Angle Scaling ratio  Score
g Hand-Eye C 4 1 1 886. 9000 701. 7000 ~26.565 1.00 99.27
| 5 1 1 886. 9000 701. 7000 -26.565 1.00 99.27
= w‘:“"‘““m LT 3 1 1 886. 9000 701.7000 -26.565 1.00 99.27
& 7 1 1 886. 9000 701. 7000 ~26.565 1.00 99.27
W SerialRery 8 1 1 886. 9000 701. 7000 -26.565 1.00 99.27
B et 9 1 1 886. 9000 701, 7000 -26.565 1.00 99.27

5.4.7 Reading bar code tools

Reading bar code tools are mainly used for some items that need to identify bar
codes, and currently support identification of eight bar code types. The parameter
settings are as shown
below.
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Read bar code-cameral X

Template list Read bar code parameters

T  [rnsble read bar code

RelThres: AbsThres: [ |
MinElenSize: (2 |  MaxElenSize:
AngleStart: [0 | AdnAngle:
Searchum: [0 |

[ LocFirstandReadBar [ |Display candidate areas

Barcode Type
UPC_A UPC_E EAN_8 EAN_13 Code_39
Code_93 Code_128 2/5Cross

Detection of ROI parameters

(® USLocConaSDetROI (O GenDetROIRefPt (O CustDetROI
ROI CEN X:0 ROI ¥: O ROI Angle: O
ROI CEN ¥:0 ROI H: 0

Cuncel || dosly

Template list: Select the template for which the barcode tool needs to be enabled.
Enable Read Barcode: Check Enable Read Barcode to indicate that the currently
selected template uses the function of reading a barcode.

Relative threshold: When the black and white bar code contrast is not obvious, the
relative threshold needs to be set small.

Absolute threshold: When the contrast between the black and white bar code and
the background is not obvious, the absolute threshold needs to be set small.
Minimum element size: refers to the minimum width of the black bar code, if you
can not identify it can be set to a small value.

Maximum element size: refers to the maximum width of the black barcode. If it is
not recognized, it can be set to a large value.

Start Angle: This value is generally set to 0, which means to start searching from
the horizontal direction when identifying the barcode.
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Permissible Angle: The range of the bar code search, set to 90 for a range of plus
or minus 90 degrees.

Search Number: Indicates the number of barcodes that can be recognized at one
time.

Positioning after reading: Check this function to indicate that positioning will be
performed before reading.

Display candidate areas: Check this function to display all areas that may be bar
codes, different areas are distinguished by different colors.

Types of barcodes: Currently, eight types of barcodes are supported for
identification. If you do not know which type of barcode you are using, you can
keep identifying eight barcodes by default.

Use position contour as detection ROI: Indicates that blob analysis will be
performed after positioning the template image.

Generate detection ROI from the reference point: The reference point is used as
the center, the appropriate width and height, and angle are selected, and the
rectangular area is used as the area for detecting the ROI.

Select Custom Detection ROI: This means centering on the custom coordinates,
selecting the appropriate width and height and angle, and using the rectangular
area as the area for detecting the ROI.

Read the bar code effect diagram as shown below.

Click icon to download App
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@ D:\Program Files\ADTVision\Jobs\1\.avs - ADTvision
Job()) Settings(S) Run(R) Tool(T) Control(C) LookUp(V) Help(H)

IrEHEQ @@ @ H
Work Space k-
Toolbox [ Workflow

ﬁ Inage Tool B i 7
L@ Local Inage

i ) :
Ji8] rab Tnage || (O] 2Edgelocation A/

E Location Tool

g
@, Region Loce

W 5 Reatparcote </

£
O Edge Locati

a 0 snucTOR

TN Read Bar c >
=

B8 read Tvoba g/

' e

ﬁ Calibration Tool

I Seale Calil

v User Calib

$3% Nine Pt Cal

Ser... latch... MNodel... X coordinates Y coordinates ingle Sca... Score Time Ts0K
E® Hane-Bye Co 3 1 1 1033.5073 517.5422 9.866 100 99.66 115.13  RSKOSIVAM3OTR E
4 1 1 1033.5073 517.5422 9.866 100 99.66 114.04  RSKOSIVANIDTR E
ﬁ CobminioationiTg 5 1 1 1033.5073 517.5422 9.866 100 99.66 115.19  RSKOSIVAM3OTR E
= 6 1 1 1033.5073 517.5422 9.866 100 99.66 113.08  RSKOSIVANSOTR E
SerialPory 7 £ 1 1033.5073 517. 5422 9.866 100 99.66 115.26  RSKOSIVAM30TR E
W Ethernet 8 1 1 1033, 5073 517.5422 9.966 100 99.66 113.13  RSKOSIVANIOTR E
= 9 1 1 1032, 5073 517.5422 9.866 100 99.68 113.51  RSKOSIVAN3OTR E

Note: The result of the detection is saved in ISOK. You can check IsOK to output
the result to the external device in Job Settings.

5.4.8 Read the QR code tool

Reading QR code tools is mainly used for some items that need to identify
two-dimensional codes. At present, it supports the recognition of five kinds of
two-dimensional code types. The parameter settings are as shown
below.
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Read two-bar-codes-cameral X
Template list Read two—bar—codes parameters

EnableRead two—bar—codes

DefaulParLev: (®Standard (O Enhance () Maximum

SearchNum:

M LocFirstandReadB [pisplay candidate areas

two—bar—codes type
(O Data Matrix  @QR (OMicro QR () PDF417 (O Aztec

Detection of ROI parameters

(® USLocConASDe tROI (O GenDetROIRefPt (O CustDetROI
ROI CEN X:0 ROL %: 0 ROI Angle: O
ROI CEN Y:0 ROI H: 0

Template list: Select the template for which you want to enable the QR Code tool.
Enable Reading QR Code: Check Enable to read the QR code to indicate that the
currently selected template uses the function of reading the QR code.

Default parameter level: Normally set to standard type. Enhanced indicates that
the internal will be carefully searched with enhanced parameters. The maximum
internal expression will be carefully searched using the largest parameter. When
the general standard parameters are not recognized, the enhanced and maximum
functions are used.

Search Number: Indicates the number of one-time identification of the largest
two-dimensional code.

Positioned after reading: indicates that the positioning will be performed before
reading.

Display candidate areas: Check this function to display all areas that may be
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two-dimensional codes. Different areas are distinguished by different colors.
Two-dimensional code type: currently supports 5 kinds of two-dimensional code
type recognition, if you do not know what kind of two-dimensional code, you can
keep the default recognition of five kinds of two-dimensional code.

Use a positioning profile as the detection ROI: Indicates that the positioning of
the template image will be followed by a two-dimensional code operation.
Generate detection ROI from the reference point: The reference point is used as
the center, the appropriate width and height, and angle are selected, and the
rectangular area is used as the area for detecting the ROI.

Select Custom Detection ROI: This means centering on the custom coordinates,
selecting the appropriate width and height and angle, and using the rectangular
area as the area for detecting the ROI.

The effect of reading the QR code is shown in the figure
below.

@ DAProgram Files\ADTVisonJobs\ 1\ .avs - ADTision - o
Job{)) Settings(S) Run(R) TookT) Control(C) LookUp(V) Help(H)

EEEEEY AN X

Work Soace
Toolbox Workflow

& Tnage Tool —
L4 T

(& Local Tnag

fif Grab Tasge | (O] 2Edgelocstion /'

;‘ Locatian Tool

%2 s FwoBarCe
78] tegion Lo Rl

o
(0, Edge Locati

0030001737C05

.. X coordinates Y coordinates 4ngle Sea... Score Time 1508

1

] 2091, 1640 1387.9612 -61.928 1.00  99.47 174.15 RSKOSIVAM30TR 0030001737C0599T0. .
1 2091, 1540 1387.8512 -61.928 1.00  99.47 175.88 RSKOSIVAN30TR 0030001 737059910, .
1 2091. 1540 1387.8512 -61.928 1.00  99.47 176.42 RSKOSIVAM30TR 0030001 737C0599T0. .
i 2091, 1540 1387.8612 -61,928 1.00  99.47 179.40 RSKOSIVAM3OTR 0030001737C0599T0. .
i 2091, 1540 1387.8512 -61.928 1.00  99.47 174.37 RSKOSIVAN30TR 0030001 737059970 .
1 2091, 1540 1387.8512 -61.928 100 99.47 177,20 KSKOSIVAN30TR 0030001 737C0$99T0. .

Welcome to use Adtech vision positioning system AVS recenve dats Stop status Inserted encrypt dog w=2552 h=1544 x=070 y=1837.28 g=080 Num

Note: The result of the detection is saved in ISOK. You can check IsOK to output
the result to the external device in Job Settings.

5.4.9 Regional positioning tools

According to the pixel gray value of the target area to find the positioning target,
suitable for the situation of linear illumination changes, suitable for slight
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deformation of the object, suitable for edges of unclear, textured or fuzzy images.
Double-click to open the settings Wlndow of the area location tool as follows:

RegionLocation-Cameral

RegionLocation-Cameral X
Template setting Lookup settings

; Template setting Lookup settings
Template operation

Matching parameter

AddTenlate o] o — AngleStart: AneleRange:  [360

MaxOverlap: Subpixel: trae v
Pyramidlevel: [0

EditTemplate Position compensation
X [0 ‘ oo c: |o
Search area

UpperLeft X: [0 ] LowerRight X: [0 ]

DeleteTemplate

LoadTemplate

RenameTemplate

= ;
UpperLeft ¥: [0 ] LowerRight 1: [0
Search
The maximum number of template match ﬁ ]
Template matching minimum score 50
] [Tl e W

The main operations of the template settings page include adding, deleting, editing,
loading templates, and setting matching numbers and matching scores.

Add a template: Learn a new template from the image

Delete Template: Delete the selected template from the list of templates

Edit Template: Reset Template

Load a template: Load a template from a file

Number of matches: The maximum number of templates found in the image
Matching score: indicates the degree of similarity between the target found in the
image and the template. The found template is returned only when the degree of
similarity is higher than the set value. The value range is 0 to 100.

The search setting interface is mainly used to configure some parameters for the
template search, as follows:

Starting angle: start to find the angle

Angle range: Angle range of search

Maximum overlap: When 0, there is no overlap in the returned target. When it is 1,
all targets found (including overlap) are returned.

Sub-pixel: When true, positional accuracy can reach sub-pixels, false when pixel
level

Number of pyramid layers: when it is 0, the value when the template was created
is automatically taken; otherwise, the value is set.

Note: The search parameters are generally kept as default, users do not need
to set.
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Click the Add Template button to enter the template creation window, as shown
below:

Region template learning-cameral X

Basic template parameters

StartAngle:
AngleRange:
AngleStep: 0.5 [ auto

Template advanced parameters

{ Peanidlevel: 5 auto

MatchPolarity:  use polarity

notice

It takes time to create a regional
template. Please be patient.

[OTransInaze | Orig size BOI mode: (@ Single ROI (OROI subtract (DROI Addition

ROI type: (DRectangle (DRTRectangle (DCircle
SetRefPt DelRefPt

s
x=38.43 y=2.56 g=255

In this interface, the image can be zoomed by using the mouse wheel, and the
image can be panned by dragging the image after selecting “Pan image”.

ROI mode: In the single ROI mode, only one ROI can be created; the ROI section
drawn in the ROI subtraction mode will be removed from the previous ROI; the
ROI section drawn in the ROI addition mode will be added to the previous ROI.
ROI type: rectangle, ROl is a rectangle with no angle, rotation rectangle: ROl is
an angled rectangle, circle: ROl is a circle

Template basic parameters:

Start angle: Start angle of template generation

Angle range: Angle range generated by the template
Angle step: the angular spacing generated by the template

Template advanced parameters:

Number of pyramid layers: The greater the number, the shorter the time for
creating a template and the less time for searching the template, but the poorer the
accuracy of the position of the found template; vice versa, 0 is equivalent to
automatic, and it is determined automatically by the algorithm when automatic
Suitable value, generally suitable value is between 3~5
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Match polarity: use_polarity, the black and white brightness of the target and the
template must be the same; ignore_global_polarity, the black and white brightness
of the target and the template can be the same, or the opposite, as shown below: In
this interface, the image can be zoomed by using the mouse wheel, and the image
can be panned by dragging the image after selecting “Pan image”.

ROI mode: In the single ROI mode, only one ROI can be created; the ROI section
drawn in the ROI subtraction mode will be removed from the previous ROI; the
ROI section drawn in the ROI addition mode will be added to the previous ROI.
ROI type: rectangle, ROl is a rectangle with no angle, rotation rectangle: ROI is
an angled rectangle, circle: ROl is a circle

Template basic parameters:

Start angle: Start angle of template generation

Angle range: Angle range generated by the template
Angle step: the angular spacing generated by the template

Template advanced parameters:

Number of pyramid layers: The greater the number, the shorter the time for
creating a template and the less time for searching the template, but the poorer the
accuracy of the position of the found template; vice versa, 0 is equivalent to
automatic, and it is determined automatically by the algorithm when automatic
Suitable value, generally suitable value is between 3~5

Match polarity: use_polarity, the black and white brightness of the target and the
template must be the same; ignore_global_polarity, the black and white brightness
of the target and the template can be the same, or the opposite, as shown below:

Polar lgmore globsl polarit
mode
mode
\
template A template E
aims

After setting the parameters, use the left mouse button to draw a suitable ROI, and
then click the "Create Template" button. The message indicating whether the
template is successfully created will be displayed in the upper left corner of the
image.
5.4.10 Edge locator

According to the target shape contour to find the positioning target, suitable

for finding any rotation angle, any scaling ratio, any contrast contrast and partial
occlusion target, support nonlinear light changes, the tool's parameter setting
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dialog box is as follows:

Edgelocation-Camera0 X Edgelocation-Cameral X
Template settinz Lookup settings Template setting Lookup settings
Tenplate operation Matching parameters
=i AngleStart -180 | AngleRenge:  [360 1
e | [FE b ] ]
MinScalRatio: (1 MaxSealRatio: (1 |
DeleteTemplate MaxOverlap:  [0.5 | Subpixel least_ v
Pyranidlevel: [0 | Greediness: 0.9 |
Edi tTenplate - - ’
Position compensation
o | o | c: [o |

LoadTemplate

Search area

UpperLeft ¥: [0 I
UpperLeft ¥: [0

RenameTemplate

i o (o
LowerRight X: |0

LowerRight ¥: {0
Search

The maximum number of template match

Bo ]

Template matching minimum score

Cancel Apply

The operation of the template setting page is the same as that of the area
positioning tool. The meanings of the parameters of the search setting page are as
follows:

Starting angle: Start looking for the angle.

Angle range: The range of angles to find.

Minimum scale: The minimum scale of template scaling.

Maximum zoom: The maximum scale of the template zoom.

Maximum overlap: When 0, there is no overlap in the returned targets. When it is
1, returns all found targets (including overlaps).

Sub-pixel: none, no sub-pixel, maximum error is half a pixel; interpolation,
sub-pixel precision of interpolation; least_squares, least_squares_high,
least_squares_very_high, least squares sub-pixel precision. The none and
interpolation times are the same, and the least squares method takes a long time.
In general, least_squares can meet the requirements of speed and precision.

The number of pyramid layers: when it is 0, the value when creating the template
is automatically taken; otherwise, it is the set value.

Greediness: This parameter is used to perform positioning acceleration. The
smaller the value is, the slower the speed is. The higher the value is, the faster the
speed is. The greater the possibility of missing the target, the recommended value
is: 0.7~0.9.

Note: The search parameters are generally kept as default, users do not need
to set.

Cancel Apply

Click the Add Template button to enter the template creation window, as shown
below:
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Edge template learning-cameral X
Basic template parameters
StartAngle:
AngleRange: 360
AngleStep: 02376  [Maute

MinScallRatio:
MaxScallRatio:

p ScallStep: 0 M auto

Template advanced parameters
Pyramidlevel: g M aute

OptOptions: auto v

MatchPolarity: |use polarity -

Wiagotrsst:  [f ]

Minimum size: 100

Edge extraction parameters

SmoothRatio:
Low threshold:
High threshold:

Eraser

@ Instruction (OErase (ORecovery

[JTransInage | OrignSize ROI mode: (@ Single (OROI subtract (JROIAddition

Brush 5
ROI type: O Rect BT Rect Cirel
SetRefPt DelRefPt e ORectad s O Ristad s OCizds

x=297.22 y=2.56 g=107 Jelcka o

In this interface, the image can be zoomed by using the mouse wheel, and the
image can be panned by dragging the image after selecting “Pan image”.

ROI mode: In the single ROI mode, only one ROI can be created; the ROI section
drawn in the ROI subtraction mode will be removed from the previous ROI; the
ROI section drawn in the ROI addition mode will be added to the previous ROI.
ROI type: rectangle, ROl is a rectangle with no angle, rotation rectangle: ROl is
an angled rectangle, circle: ROl is a circle.

Set reference point: If the point you want is not the center of the template ROI,
you can set a reference point so that the output position is offset from the center of
the template ROI, similar to the coordinates of the tool in the robot.

Template basic parameters:

Starting angle: The starting angle of the template generation.

Angle range: Angle range generated by the template.

Angle step: The angular spacing generated by the template.

Minimum scale: The minimum scale generated by the template.

Maximum Scale: The maximum scale generated by the template.

Zoom step: the template generated zoom pitch
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Template advanced parameters:

Number of pyramid layers: The greater the number, the shorter the time for
creating a template and the less time for searching the template, but the poorer the
accuracy of the position of the found template; vice versa, O is equivalent to
automatic, and it is determined automatically by the algorithm when automatic
Suitable values are generally suitable values between 3 and 5.

Optimization options: Some templates contain too many pixels, which leads to
large templates, increased execution time, increased memory requirements, and
optimization options to reduce these points. None does not reduce pixels;
point_reduction_low is reduced to approximately half; point_reduction_medium
is reduced to approximately 1/3

Point; point_reduction_high reduced to about 1/4 point. Points that may be caused
by the reduction of points: It may be impossible to create high-level pyramids,
which may reduce the accuracy and accuracy of the results. In addition to the
reduction of pixels, this parameter can also control how the template is created to
choose whether to prioritize memory or speed: the pregeneration template is
pre-created, at the expense of memory in exchange for the lookup speed, and
no_pregeneration.

Only necessary data is created when searching, and it takes up less memory. It is
recommended to select auto.

Matching polarity: use_polarity, the black and white brightness of the target and
the template must be the same; ignore_global_polarity, the black and white
brightness of the target and the template can be the same, or the opposite,
ignore_local_polarity does not require the template and the black and white
brightness of the image correspond to allow changes.

Contrast: Pixels less than this value are ignored directly.
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Hysteresis Contrast: Points above this value are directly extracted as edges, and
points in between will automatically select some potential points as edge points
according to the algorithm.

Minimum size: The minimum length of the extracted edge.

Minimum Contrast: Determines the minimum contrast of the template, that is, this
parameter separates the template from the noise in the image. Generally, auto can
be selected.

Smoothing coefficient: Smoothing the image to a certain degree, the larger the
value is, the greater the degree of smoothness is, and the better the edge continuity
is, some interferences can be removed, and some edge details are also lost, which
will affect the true position of the edge to some extent. .

Low-amplitude threshold: similar to contrast.

High-amplitude threshold: similar to lag contrast.

Template type: The line template uses the edge of the ROI region as a template,
and the image template uses the image of the ROI region as a template. The
biggest difference between the two is that when the line template is positioned,
the geometric center of the edge is output, and when the image template is
positioned. The output is the ROI center.

After setting the parameters, use the left mouse button to draw a suitable ROI, and
then click the "Create Template” button. The message indicating whether the
template is successfully created will be displayed in the upper left corner of the
image.

Note: After the template parameters are modified, you must click Create

Template to take effect.

5.4.11 Scale calibration tool

The scale calibration tool calculates the actual length represented by the unit
pixel. After the calibration is completed, the coordinates given by the vision are
relative to the center of the camera. That is, the center of the image is used as the
origin, and the horizontal direction is the X-axis positive direction and the vertical
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direction is the Y-axis. Positive, if you know the camera center to the center of the
Z axis offset (the camera is mounted on the Z axis) or the physical coordinates of
the camera center (camera stationary installation), then you can calculate the
physical coordinates of the positioning target position, this calibration method
Generally used in screw-based XYZ rectangular coordinate system platform, the
parameter setting interface is as follows:

Scale Calibration-Cameral
Initialization parameters
12

LensFocus: ~oomm

CPlateSize: @4 v mm

[Jcalib image inversion
First calibrate point
PixelCoord X: O
MechCoord X: O
Second calibrate point
PixelCoord X: O
MechCoord X: O
Third calibrate point
PixelCoord X: |0
MechCoord X: O
Fourth calibrate point
PixelCoord X: 0
MechCoord X: O
Calibration method

Calibration results
FIX EQU:

-
CALIB STS:

@®Calibration board (O Fow—point calibration

StartCalib

LoadCailbRes

FinishCalib

Capture

SaveCalibRes

mm/pixel

X

Lens Focal Length: This parameter is marked on the lens. If it is a telecentric lens,
choose 100000 focal length
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Calibration plate size: the size of the calibration plate using, the size of the black
frame outside the target plate, and the label below.

[ ]

The calibration image is reversed: the black in the image is turned into white, and
the white is black. The standard calibration plate is black and white. If the coaxial
light illuminates the calibration plate, the calibration plate image acquired is a
white point and black matrix. When you need to check the calibration board to
reverse, as shown in the figure.
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Pixel equivalent: The actual distance represented by each pixel after calibration.
Calibration error: The smaller the value is, the higher the calibration accuracy is,
and generally it should not exceed 0.5.

Calibration status: indicates whether calibration is performed, pixel coordinates
are not output at regular time, and physical coordinates have been calibrated.
Calibration method: based on the calibration plate and based on the calibration
point.

(1) Calibration based on calibration plate:

Find the calibration board pdf print file with the required size in the calib directory
under the directory where the software is located. For example, caltab_64mm.pdf
indicates that the calibration board has a black frame size of 64x64mm. The
calibration board is printed on A4 paper and placed under the camera as shown in
the figure. :

Click the "Start Calibration" button to move the calibration plate with different
postures but not out of the camera field of view. Each time you move a position,
click the "Acquire" button to acquire a calibration plate image, and then after 11
images are acquired analogically, "End calibration The button is available. At this
point, calibration can be completed or the image can be acquired continuously.
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The recommended number of captured images is preferably 12-15. As shown in
the figure below, 12 images were collected:
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©000000 R i ases
0000000 A
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©000000 R 0000000
©000000 0000000
0000000 000000
0000000 000000
©000000
0000000
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0000000
9000000
000000
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RS ® oo 0000000
©c00o0o000 e socoo 0000000
0000000 oo 0000000
©e000000
0000000
0000000

Click the "end calibration" button, the calibration results are as follows:

98



ADTECH:\?\ h H AVS Series Vision Positioning System

Scale Calibration-Camera0
Initialization parameters
LensFocus: 12 v mm
CPlateSize: 48 o mm
[Jcalib image inversion
First calibrate point
PixelCoord X: 0
MechCoord X: O
Second calibrate point
PixelCoord X: 0
MechCoord X: 0
Third calibrate point
PixelCoord X: 0
MechCoord X: 0
Fourth calibrate point
PixelCoord X: 0
MechCoord X: 0
Calibration method

@ Calibration board (O Four—point calibration

StartCalib

LoadCailbRes

X
Calibration results

PIX EQU: [0.083394 | mn/pixel
CALTB ERR: (0.351374 | pixel
CALIB STS:

¥ [0

¥ i}

¥ |0

y: 0

Capture FinishCalib

SaveCalibRes

After the calibration is completed, remember to click the “"Save calibration results"
button to save the results to a file. The next time the software is started, the
calibration results will be automatically loaded, eliminating the need for repeated
calibration. After the scale calibration, the output unit of the vision software is no
longer a pixel but a millimeter. The reference coordinate of the output coordinate

is shown in the foll

owing figure:
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The origin O is at the center of the camera, that is, the center of the image,
horizontally to the right is the positive X-axis direction, and vertically downward
is the positive Y-axis.

Note: In order to obtain a better calibration effect during the calibration board

image acquisition process, the following basic principles must be followed:

® The calibration board image is best in 12~15 frames.

® In order to obtain more accurate camera parameters, the position of the
calibration plate in all images should cover the four corners of the image,
mainly because the lens distortion at the corners of the image is large, so that
a more accurate distortion coefficient k can be obtained. The calibration plate
should try to Covers various rotation angles.

® The effective area (black box area) of the calibration plate used should be
large enough to be as much as 1/4 of the field of view but not more than 1/2
of the field of view.

® The minimum diameter of the center mark point can not be less than 10
pixels.

® The calibration board must have a white background, a black center mark,
and a black border.

® The gray value of the white background of the calibration plate must not be
less than 100.

® The contrast ratio between the gray and white borders and the white
background is better than 100.

® Use even light source lighting.

@ After calibration, the camera and lens can no longer be moved. If you adjust
the camera and lens and adjust the aperture and focal length of the lens, you
need to recalibrate after adjustment.

(2) Calibration based on calibration points:

In some applications where the field of view is relatively small, a calibration plate
with a smaller size is required for calibration. When the calibration plate is less
than 30 mm, the printed accuracy is relatively poor and the accuracy cannot be
satisfied. At this time, the calibration based on the calibration point can be used.
Methods:

When the camera can be accurately moved (or the product can be accurately
moved relative to the camera), first use a product or MARK point to learn a
template, and then use the control system to control the camera to walk four points
to form a rectangle, each one point, manually locate, The pixel coordinates will be
automatically obtained, manually input the mechanical coordinates of the control
system at this time, click the end calibration after the input is completed.
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When the camera is not moving accurately relative to the product, you can use
a known relative position of the four MARK points to complete the calibration, as

shown below.

(0,0 (20, 0)
S g
Hoh "‘l?‘,‘l
(0,10) (20, 10)

Knowing that the horizontal distance of the MARK point is 20mm and the vertical
distance is 10mm, it can be assumed that a reference coordinate system is
established on the MARK point 1, and the coordinates of the remaining three
points can also be obtained. The input of these four coordinate points corresponds
to In the machine coordinates, click to end the calibration.
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Scale Calibration-Cameral X

Initialization parameters  Calibration results

LensFocus: 12 mm PIX EQU: |0.031193 | mm/pixel

CPlateSize: 48 mm CALIE ERR: |0 pixel

Calib image inversion CALIE ST5: | Calibrate

First calibrate point

FPixelCoord X: 658. 54081 ¥: |2838.07504
MechCoord X: |D y: |0

Second calibrate point
PiselCoord X: |3?0.31684] ¥ |96?.9538?|

MechCoord X: |2D I ¥ |D I

Third calibrate point
PixelCoord X: |1272.9774| ¥: |386.39621

MechCoord X: |20 ] ¥: |10 |
Fourth calibrate point
PixelCoord X: |1216.0171| ¥: 952 57540
MechCoord X: |0 I ¥ |10 J

Calibration method
(O cCalibration board (® Fow—point calibration

StartCalib Capture FinishCalib

'LoadCailbRes SaveCalibRes

Note: For multi-camera calibration, be sure to note the *'Scale Calibration -
Camera 0" displayed on the title bar of the dialog box to distinguish which
camera is currently calibrated.
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5.4.12 User calibration tool

The user calibration tool can convert the pixel coordinates to the robot's user

coordinates. The tool's property setting interface is as follows:

User Calibration-Camera0
Initialization parameters

LensFocus: 12 o omm
CPlateSize: g4 v mm

[Jcalib imaze inversion

StartCalib

LoadCailbRes

Calibration result

X

PIX EQU: D mm/pixel

s R | pined

CALIE STS:

Capture FinishCalib

SaveCalibRes

Lens Focal Length: This parameter is marked on the lens. If it is a telecentric lens,

choose 100000 focal length

Calibration plate size: the size of the calibration plate using, the size of the black

frame outside the target plate,

and the label below.
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[ ]

The calibration image is reversed: the black in the image is turned into white, and
the white is black. The standard calibration plate is black and white. If the coaxial
light illuminates the calibration plate, the calibration plate image acquired is a
white point and black matrix. When you need to check the calibration board to
reverse, as shown in the figure.

Calibration error: The smaller the value is, the higher the calibration accuracy
is, and generally it should not exceed 0.5.

Calibration status: indicates whether calibration is performed, pixel
coordinates are not output at regular time, and physical coordinates have been
calibrated.

Click the "Start Calibration" button to acquire 12 calibration plate images in
turn. The method and the calibration method based on the calibration plate in
the scale calibration tool are the same, and will not be repeated here. Here
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mainly explain the difference between the two:

The user calibration tool calibration results are no longer pixel
equivalent, but the camera’s internal and external parameters, a total of
18 parameters, for the simple interface considerations, calibration
parameters are not displayed here, the user does not need to know these
parameters The exact value.
The reference coordinate system of the coordinate output after
calibration by the user calibration tool is determined by the last captured
image. Before the last image is acquired in the calibration process, the
calibration board is placed in the approximate position where the user
coordinate system needs to be established. After the “Acquisition” and
“End calibration” buttons, it is determined that the origin of the
reference coordinate is on the corner of the calibration plate with a small
triangle. The X-axis and Y-axis are the two sides of this angle, as shown
in the following figure. Show:

EXRFLI2BER!

Be sure to keep the position of the calibration plate after the last
calibration plate image is captured. The robot needs to use O point as
the origin. The user coordinate system is established by the X and Y axis
directions in the above figure, and then the coordinates of the
positioning target output by the camera are also It is equivalent to the
coordinates in the robot user coordinate system, and the robot can be
further converted into the base coordinates according to this coordinate.
Since the robot's user coordinates are in the right-handed system and are
opposite to the Y coordinate of the vision coordinate system, you need
to click “Job Settings™ in the “Settings” menu and check “Y inversion”.
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Note: For multi-camera calibration, be sure to note the "User Calibration -
Camera 0" displayed on the dialog title bar to distinguish which camera is
currently calibrated.

5.4.13 Nine point calibration tool
The nine-point calibration tool interface is shown in the following

figure:

Nine-point Calibration-Camera0 X
First calibrate point Sixth calibrate point

PixelCoord: X= !0 | ¥= jo | PixelCoord: X= [0 ] ¥= |0 |
WordCoord: ¥= IU I ¥= IU ’ WordCoord: X= ‘U 1 ¥= IU l
Second calibrate point Seventh calibrate point

PixelCoord: X= D ¥= D PixelCoord: X= D ¥= D
WordCoord: X= [a | 1= |0 | WordCoord: X= |o ‘ ¥= |o |
Third calibrate point Eighth calibrate point

PixelCoord: = \0 | ¥= |0 | PixelCoord: X= |n J ¥= |o |
WordCoord: X= IO l ¥= 10 l WordCoord: X= IU ] ¥= ID |
Fourth calibrate point Ninth calibrate point

PixelCoord: X= D ¥= D PixelCoord: X= D = D
WordCoord: X= !0 | ¥= 10 l WordCoord: X= |D ‘ ¥= |0 l
Fifth calibrate point Camera installation Calibration mode
PixelCoord: X= IU I Y= lU ’ static T4 dxis (O Automatic (® Manual
WordCoord: X= lo | ¥= {0 | S l:lmm/pixel

outs s din] o

Automatic calibration parameters

X Trans: 10 mm ¥ Trans: 10 mm CRT: 20 Deg T RT: 20 Deg

LoadCalib StartCalib FinishCalib SaveCalib

The nine-point calibration tool needs to calculate the calibration mapping
relationship according to the pixel coordinates of the Mark point and its
corresponding world coordinates.

(1) Manually calibrate the camera on the following nine points:

[1 Find the pdf file of the required size in the calib folder under the software
installation directory and print it out 1:1. The calibration board pdf file used for
the nine-point calibration is a pdf file beginning with “Nine-point circle”, as
follows:
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D D S5
D D D
D D D

The size 50mmX25mm below the pattern means that the vertical distance between
two adjacent dots is 50mm and the horizontal distance is 25mm. It is best to use a
ruler to measure the correct size after printing.

® On the calibration paper, use the middle MARK point as the origin, the
middle horizontal (vertical) three-point line as the X-axis, and the middle
vertical (horizontal) three-point line as the Y-axis to establish the camera
reference coordinate system. And mark the direction of the reference
coordinate system on the paper. After labeling, place the calibration paper
under the camera. When the calibration paper should be photographed with
the actual camera, the height of the plane where the camera target is located
should be the same.
As shown
below.
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€ Learn MARK point’s template.

Edge template learning-camera0

Template create success!

P D

SetRefPt DelRefPt

Delete ROT

x=102.49 y=0.00 £=255

St
~N
B
'
[TransInage | OrignSize ROI mode: (@ Single

a EBT'* x

(OROI subtract

ROI type: (DRectangle (ORT Rectangle

Create template

b D

(O ROIAdd] tion
Orcircle

Basic template parameters

Starthngle:

AngleRange: 360

AnzleStep: 0.9043
MinScallRatio:
MaxScallRatio:

ScallStep:

Template advanced parameters

PyramidLevel: 3

OptOptions: Sato

MatchPolarity: |use polarity

MirContrast: D
Mininun size:
Edge extraction parameters
SmoothRatio:
Low threshold:
High threshold:

Eraser

® Instruction (JErase (ORecovery

Brush

i

auto

auto

auto

v

5

Try to learn the template of the middle MARK point. Select “Line template” as

108



ADTECHﬂkH AVS Series Vision Positioning System

the template type. If the value of the pyramid is small, the positioning time will be
longer. You can manually remove it to 4 or 5, and click again to create the
template. After closing the template learning dialog box, go to the template setting
dialog box, set the number of matches to 9, as shown below:

Edgelocation-Cameral X

Template setting Lookup settinzs

Template operation

AddTenplate M E

DeleteTemplate

EditTemplate

LoadTemplate

RenameTemplate

Search

The maximum number of template match
Template matching minimum score

L 2 -

€ Position the MARK point template. After the template learning is completed,
double-click to open the "Nine point calibration" tool setting dialog box, click the
"start calibration" button, this time the calibration status is displayed as
"uncalibrated". Before manually positioning, ensure that the calibration status is
"uncalibrated". In the toolbar, click the "single job™" button, the output list will
display the positioning results in the bottom of the software, a total of 9 rows,
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right click on the first row, in the pop-up submenu, click "Add “XY coordinate to
calibration point”, the XY coordinates of the 9 points in the list can be added to
the pixel coordinates in the 9-point calibration dialog box. The world coordinates
of each point are based on the size distance between the MARK points and the
selected origin The direction of the reference coordinate system can be easily
determined and needs to be manually entered into the world coordinates of each
point. It must be noted that adding pixel coordinates is added to 9 calibration
points in sequence according to the order in the list. The correspondence between
the order of the 9-point coordinates in the list and the MARK points in the image
is the number next to the small cross. decided. For example, the position of the
most intermediate MARK point in the image is displayed as 5:bd, 5 indicates that
the result corresponding to the MARK point is in the fifth row in the output list,
bd is the name of the MARK point template, so when inputting the world
coordinates, it must be To enter the reference coordinates of each point in the
world coordinate in the nine-point calibration dialog box in the order of the
numbers next to the small cross in the image positioning result. After the input is
completed, click the “End calibration” button to complete the calibration. After
the calibration is successful, click “Save calibration” to save the result to a file.
The next time the software starts, it will automatically load the calibration
parameters.

o o1 b\ T\1avs - ADTvision 6 x
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€ After the visual calibration, the robot needs to use the center of MARK point
5 as the origin, MARK points 5 and 8 as X positive, and MARK points 5 and 6 as
Y to establish the user coordinate system.

(2) The manual camera calibration under nine points is as follows:

€ When the camera is flipped, it is inconvenient to use the calibration pin to
build the user. Therefore, it is not possible to calibrate the camera directly.
However, it is possible to use the robot's calibration pin or screw to directly
calibrate the robot's base coordinates. Take the calibration needle as an
example, install a calibration needle, gently wipe the needle tip two or three
times in the vertical Z-axis direction of the tissue paper, adjust the camera
parameters and the height of the robot's Z-axis, use the needle tip to clearly
image, learn an edge template of the needle tip, click "Start calibration"”
button.

€ Move the robot one by one in the image so that the needle tip moves 9 points
of 3X3. Manually position each point once to get the pixel coordinates, add it
to the pixel coordinates of the calibration point, and input the current robot's
current base coordinates at this time. In the world coordinates of the
calibration point, click the “Complete Calibration” button after the input is
complete, and click “Save Calibration” to save the result to a file.

€ Or you can also take a circular edge template on the bottom surface of the
screw, and then go through 9 rows of 3 rows and 3 columns. Try to ensure
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that the middle point of the 9 points is in the center of the camera image. The
coverage of the 9 points should be in the field of view. Between 1/4 and 1/2
of the range.

€ After the calibration is completed, the vision gives the position of the
positioning target in the robot's base coordinates.

(3) The automatic nine-point calibration method is as follows:

Fifth calibrate point Camera installation Calibration mode
PixelCoord: X= 0O ¥= 0 @ static (O T4 axis @ putomatic (O Manmal
VordCoord A= 0 = p s 8 Jawpicd

CALIE STS: [Uncalibr| CALIB ERR: [x=0 y=0
Automatic calibration parameters
X Trans: mm ¥ Trans: mm C RT: |20 Deg T RT: Deg

LoadCalib StartCalib FinishCalib SaveCalib

€ The advantage of automatic nine-point calibration is that it does not require
calibration pins or calibration plates. It is easy to operate and currently only
supports automatic nine-point calibration with SCARA robots. First learn a
product or MARK point edge template, double-click the "Nine point calibration"
tool to open the settings dialog box, the calibration mode selection is automatic,
the camera installation mode is selected according to the actual situation, and the
translation and rotation parameters are generally kept as default, if the calibration
process In the meantime, if the robot has an “area unreachable” error, it can
reduce the amount of translation or rotation. If the camera is mounted on the J4
axis, the product or MARK point remains stationary during the calibration. The
robot moves with the camera in the position where it was visually sent. If the
camera is mounted statically, the robot must carry the product or the MARK.
Click to move (you can use robotic tools to hold or clamp objects). It should be
noted that the distance from the camera to the product or MARK should be the
same as the distance from the camera to the actual camera.

€ Configure visual communication. First configure the visual side of the
communication, as shown below.
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Ethernet X

[
a

3
)

Server IP:I 192 . 168

Server port: 110
ProtocolT: TCP UDP

Connection Saviver Client

Enable Modbus StaNo. 1

Losal Tp:[ 192 . 168 . 0 . 100
Local Port: 2000 (<
CloseNetPort

The IP address and port number of the robot are filled in with the server IP and
port number, and the IP address of the network card connected with the robot in
the vision controller is filled in with the local IP address. The port number is
generally 2000 by default.

4 Configure robot communication, create a new project in the robot teach
pendant, add a visual module, configure the
following:
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After configuration, load the AOTO_CAMER.AR script and manually move the
robot so that the product or MARK point is roughly at the center of the image
field of view. Record the robot position at user point 0 and tool 0 at point p19 and
save the robot position. Run status and start.

€ Click the “Start Calibration” button in the visual nine-point calibration
dialog box. After this, the vision will send a position command to the robot. After
the robot reaches the position, it will send its current position to the visual and
trigger the visual camera positioning. After that, the automatic calibration process
can be completed. After the robot stops motion, you can verify whether the
calibration is correct. Click the “Single job” button and compare the coordinates
of the visual positioning output with the coordinates in the robot teach pendant.
Under normal circumstances, the difference between the two within 5 wires, after
determining the calibration is correct, click on the "Save calibration" button to
save the calibration results to a local file.

€ See Appendix Il for the contents of AOTO_CAMER.AR.
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Note: For multi-camera calibration, be sure to note the "Nine-point
calibration - Camera 0" displayed in the title bar of the dialog box to
distinguish which camera is currently calibrated.

5.4.14 Hand-eye calibration tool
The hand-eye setting tool interface is shown in the following figure:

Initialization parameters

f LensFocus: |12 v/ mm

CPlateSize: @4 ~ mm

i [Jcalib image inversion

¥ Trans: 17 mm
CRT: 20 deg

Calibration result

CALTB ERR: D o

StartCalib

LoadCailbRes

Handle-eye Calibration-Cameral

CPlateType: HEQ Stan
CamInst: @®Static OT4 OJ2

CalitMode: (Daute (@ Manu

Automatic calibration parameters

¥ Trans: 17 mm

RTtimes:

r

PIX EQU: D mm/pixel

CALTB STS:

Capture FinishCalib

SaveCalibRes

X

€ Hand-eye calibration can only be performed using a calibration plate.
Whether the camera is mounted stationary or mounted on the J2 axis, the J4
axis can be calibrated automatically. The specific method is as follows:

€ Parameter settings. Lens Focal Length: This parameter is marked on the lens.
If itis a telecentric lens, choose 100000 focal length
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Calibration plate size: the size of the calibration plate using, the size of the black
frame outside the target plate, and the label below.

Peccccce
eecccoe
secccoe
eecccoe
secccoce
eecoccoe
eeccococe

=]

The calibration image is reversed: the black in the image is turned into white, and
the white is black. The standard calibration plate is black and white. If the coaxial
light illuminates the calibration plate, the calibration plate image acquired is a
white point and black matrix. When you need to check the calibration board to
reverse, as shown in the figure.

€ Calibration error: The smaller the value is, the higher the calibration accuracy
is, and generally it should not exceed 0.5.

€ Calibration status: indicates whether calibration is performed, pixel
coordinates are not output at regular time, and physical coordinates have been
calibrated.

€ Automatic calibration parameters: generally keep the default, if the robot
movement area cannot be reached during calibration; reduce the translation
amount and rotation angle properly.

€ Prepare the calibration plate. The calibration plate can be printed from the
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calib folder under the software installation directory. The size should be between
1/4 and 1/2 of the field of view. The accuracy of the calibration plate printed
below 30 mm is poor, and the accuracy is guaranteed. If you need to use the
calibration plate below 30mm, it is recommended to use glass or ceramic
calibration plate for calibration. In particular, hand-eye calibration does not
require learning templates. If the camera is mounted on the J2 or J4 axis, the
calibration plate remains stationary during calibration, and the robot moves with
the camera in the position where it was visually sent. If the camera is mounted
statically, then the robot is to carry the calibration plate. Move (can use the robot's
tool to hold or clamp the calibration plate). It should be noted that the distance
between the calibration camera and the calibration plate should be the same as the
distance from the camera to the product when actually taking pictures.

€ Configure visual communication. The method is the same as automatic nine
points.

€ Configure robot communication. The method is the same as automatic nine
points. Move the calibration plate image so that it is approximately at the center of
the image field of view. Record the robot position at user point 0 and tool O at
point p19 and save the robot position. Turn the robot into automatic operation and
start it.

€ Click on the “Start Calibration” visual to perform the automatic calibration
process. After the calibration is complete, click the “Save Calibration” button to
save the results to a file.

4 In addition to hand-eye calibration, which can be calibrated using the
AOTO_CAMER.AR script, you can also use the AOTO_CAMER_TEACH.AR
script to calibrate. The difference between the two is AOTO_CAMER.AR. The
point where the robot walks is to send the robot visually by the translation amount
and the rotation angle. , and the point in the AOTO_CAMER_TEACH.AR script
is taught directly in the robot. When the camera is mounted on the J2 axis, it may
appear if the robot moves directly according to the visual translation and rotation
angle. The calibration board runs out of the field of view because the position the
robot uses with vision is moved with reference to the Z axis end, but when the
camera is mounted on the J2 axis, the actual camera movement distance and angle
and the movement of the Z axis end It is not a linear relationship, so directly use
the AOTO_CAMER_TEACH.AR script to teach 11 points directly in the robot to
ensure that the calibration board will appear in the camera's proper field of vision
during the automatic calibration process.

4 AOTO_CAMER_TEACH.AR content, please refer Appendix I1.

Note: For multi-camera calibration, be sure to note the "*hand-eye calibration

- camera 0" displayed on the title bar of the dialog box to distinguish which
camera is currently calibrated.
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5.4.15 Serial port tools
Through the RS232 interface to communicate with external devices, the
main parameters are set as follows:

Serial Port X
SerialPortNo. . CON2 v
Baud rate: 9600 v
Check: Hone v
Data bit: 8 s
Stop bit: 1 M.
Send buffer: 512 b

Modbus Setting

[JEnableModbus StaNo. D

Type: @slave Opoll

I OpenSerialPort l

The serial port tool uses standard string communication by default, and also
supports modbus protocol communication. A serial port tool can open a serial
port. If you need to open multiple serial ports, you can drag multiple serial port
tools into the workflow, as shown below.

ﬁ? . Serial Port

]

4. Serial Portl

«J

5. Serial Port2

«J
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When multiple serial tools are used, you can configure which camera'’s positioning
results to send through the serial port in the job settings.

Job setting-Camera0 X
Output format
[JuInvert _|¥Invert [ JCInvert (O Relat Pos (@ Abs Pos

©}{Asc YAsec O){Asc ¥Dec O}{Dec YDec OXDec YDec
OYAsc XAsc OYAsc XDec OYDec ¥Asc OYDec ¥Dec

Coordinate less than D be equal
StartChar: CJ SepChar: D FinishChar: D

Output content
[Jserfum [|Matchium [(IModelName [AXCoord [¥Coord
M angle [1Scall ratio [ ]Scroe [Jzsox
Output check
® NHo check (OLRC check CRC check

Output communication

(® NetPort () SerPort :1:001 E Port E}

Datum position

¥Coord: D YCoord: D CCoord: D

Output display
[Ipisplay template ROI [IDisplay matching contour

Camera trigger mode

(® ExternalTrizzer () Inner loop triz Trigger interval 1000
I0 output control

[JLrinetl {oK) [JLine2 {¥G)

Light source trigger control

Lighting time: E {unit 10ms)
hoply

As shown in the figure above, from the “Job Settings - Camera 0” in the title bar
of the dialog box, the current configuration is the camera 0 communication, the
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output communication selects the serial communication, the tool number
represents the serial port tool in the workflow, if -1 means the camera 0 The
positioning result will be sent from all open serial port tools. If it is 0, the camera

0's positioning result will only be sent from the “serial port” tool. If it is 1, it
means the camera 0 positioning result will only be from “string”. The "port 1"
tool is sent out. If it is 0, 1 means that the positioning result of camera 0 will be
sent from the "serial port" and "serial port 1" tools. In serial communication, the
port number parameter is meaningless and can be set.

In serial communication, the visually received valid trigger command must
be in the form of a string of "0,0,0,0;" The first three digits are reserved as the
robot's X, y, ¢ numbers after the camera number, if If the robot wants to trigger the
camera 0 to take a photo, it is 0. If you want to trigger the camera 1 to take a
photo, it is 1. In general, the vision does not need to know the current position of
the robot, so the first three bits can all be 0, that is, the robot sends “0, 0,” 0,0;”
means trigger camera O to take a photo, send “0,0,0,1;” means trigger camera 1 to
take a photo, the template that is enabled when taking a picture after positioning is
determined according to the template checked in the template setting dialog box.
Several templates are ticked to locate which template to search for. If you need to
use the trigger command to dynamically enable which template to locate, you can
add the template name after the standard trigger command. For example, to
trigger template positioning with the name ¢ in camera 0, you can send
“0,0,0,0,q;” If you want to trigger template positioning with the name q and w in
camera 0, you can send “0”,0,0,0,q,w;"In addition to the external trigger
command can automatically control the visual switching template, you can also
control the visual automatic switching operation, the command format is "JOB,
job name;" For example, send "JOB, 123;" Indicates that the vision software is
switched to a job with the job name "123". The command "EP, camera number,
exposure time;" can set the camera exposure time. For example, sending "EP,
0,60000;" means setting the camera 0 exposure time to 60000us

It is important to note that when the camera is mounted on the J4 or J2
axis and the auto-calibration function is used, the robot's trigger command
must be accompanied by its current position, not all 0s. If the camera is
mounted on the J2 axis, only hand-eye calibration can be used to achieve
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automatic calibration. After calibration, the trigger command sent by the
robot must be “x,y,c,0;” where x and y are the current Cartesian coordinates
of the robot, c It is the value of the robot J1+J2. If the robot is mounted on
the J4 axis, it can use hand-eye calibration or nine-point calibration to
complete the automatic calibration. At this time, the trigger command sent
by the robot is “x,y,c,0;” x,y is the robot's current Cartesian coordinates, c is
the robot's current Cartesian c, which is the value of J1+J2+J4. If the camera
is installed statically, x,y,c can all be 0.

You can open the Data Receiving dialog box in the Tools menu to see the
visually received data.

vision\Jobs\1\1.avs* - ADTvision

iI(R) Tool(T) Ccntroll'C] Look Up(V)

Q@ 8.

Data reception

0,0,0,0;
40,0,0,0;
0,0,0,0;
10,0,0,0;
OIOIOIO;
40,0,0,0;

110,0,0,0; |

| | empty

You can also view the visually received data from the status bar, as shown
below
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0,0,0,0; SpraFlbkE  EEANER

The data format returned to the robot after visual positioning is defaulted to “x, V,
¢;” where x and y represent the coordinate values that are located. If the robot
coordinates are calibrated, the x and y indicate that the target is The position in
the coordinates of the robot user, if it is calibrated to the robot's base coordinates,
then x, y is the position of the target in the robot's base coordinates, c is the angle
of the positioning, is the angle of the target relative to the posture when doing the
template. If there are multiple positioning results, the format is "x1, y1, ¢1; x2, y2,
c2; x3, y3, ¢3;" In addition to the visual output coordinates and angles, it can also
output other information, which can be set in the job settings. Check it, as shown
below:
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The
item.

Job setting-Camera0 X
Output format
[J¥Invert [ J¥Invert [ JCInvert (O Relat Pos (@ Abs Pos

@thc YAsc O}{Asc YDec OXDec YDec OXDec YDec
OYksc ¥Asc O‘Msc ¥Dec OYDec ¥Asc O'H]ec ¥Dec

Coordinate less than D be equal
StartChar: [:] SepChar: D FinishChar: D

Output content
[Jserfum [ IMatchtfum [ ModelName [AXCoord [A¥Coord

Mangle []Scall ratio [ |Scroe [Jzsox

Output check
® No check (OLRC check CRC check

Output communication

(® NetPort () SerPort :1:001 E Port E

Datum position

¥Coord: D ¥Coord: D CCoord: D

Output display
[Ipisplay template ROI [ Display matching contour

Camera trigger mode
(O ExternalTrizzer (® Inner loop triz Trigger interval

I0 output control
[JLinel oK) [JLinez {¥G)

Light source trigger control

Lighting time: D {unit 10ms)
Apply

T T U A AT vl - W=

output  content item  corresponds to the  output

list
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1 server port: =
ProtocolT:  (OTCE (O}l
Connection (D Server (@ Client
[JEnsble Modbus StaNo. 1

Local Ip;| 192 . 168

0 .110]

Local Port: :

AVS Series Vision Positioning System

Score
99. 69
99. 69
99. 69
99. 69
98. 69
98. 68

Y coordinates
671.3478
671. 3452
671. 3421
671. 3356
671.3363
671.3389

Angle
0.007
0.008
-0.000
0.002
0. 005
0.001

Scaling ratio
1.00
1.00
1.00
1.00
1.00
1.00

Time
62.81
59. 60
58.59
69. 55
57. 40
48. 42

IsOR ~

0

coooo

municate with external devices,

the main

The first thing to note is that the IP address of the network adapter to which the
vision controller and the robot are connected should not be set to “obtain the IP
address automatically”. Be sure to set “Use the following IP address” and enter a
fixed LAN IP address manually, as shown below Shown:
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Internet Protocol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O) Obtain an IP address automatically
(®) Use the following IP address:

IP address: | 192.168. 0 .110 |
Subnet mask: | 255.255.255. 0 |
Default gateway: l . ; 2 ’

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: ] 5 : 3 }

Alternate DNS server: | ' ‘ . |

[]validate settings upon exit ke

Cancel

When the visual software acts as a server, it is necessary to set the correct
server IP address. At this time, the server IP is the IP address of the vision
controller. Since the vision controller has multiple network cards, the network
adapter IP card that is connected to the robot in the vision controller needs to be
used. The address is set here. When vision is used as a client, the server IP is the
IP address of the robot, and the local IP address is the IP address of the network
adapter that represents the vision controller and the robot, that is, which network
port the vision controller uses to communicate with the robot.

Ethernet tools use standard string communication by default and also support
modbus protocol communication. An Ethernet tool can open a network
connection. If you need to open multiple network connections, you can drag
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multiple Ethernet tools into the workflow, as shown below.

. 3. Ethemet v

. 4. Ethemetl
B 5 Ethemet2
Job setting-Cameral X

Output format

[J¥Invert _|¥Invert [ |CInvert (ORelat Pos (@ Abs Pos
® XAsc YAsc (O ¥Asc ¥Dec (O%bec ¥Dee (D XDec ¥Dec
OYAsc HAse OYAsc XDec O‘IDec ¥Asc OYDec XDec

Coordinate less than be equal
StartChar: :] SepChar: FinishChar: [:]

Output content
[Jserfum [IMatchBum [ |ModelName XCoord YCoord
Mangle []Secall ratio [ |Scroe [Jz=0x
Output check
@ No check (OLRC check CRC check

Output communication

(® NetPort () SerPort Tool Port E

Datum position

KCoord: D YCoord: D CCoord: D

Output display
DDisplay template ROI Display matching contour

Camera triggzer mode

(® ExternalTrizzer (O Inner loop trig Trigger interwval 1000
I0 output control

[JLinet (0K} [JLinez (NG}

Light source trigger control

Lighting time: D {unit 10ms)
Aeply

When multiple Ethernet tools are used, you can configure which Ethernet
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camera the positioning result of each camera passes through in the job settings.

As shown in the figure above, from the “Job Settings - Camera 0” in the title
bar of the dialog box, the current configuration is the camera O communication,
the output communication selects the network port communication, and the tool
number represents the Ethernet tool in the workflow. If -1 is displayed, Camera
0's positioning result will be sent from all open Ethernet tools. If it is 0, the
camera 0's positioning result will only be sent from the "Ethernet" tool. If it is 1,
the camera 0's positioning result will only be from The "Ethernet 1" tool is sent
out. If it is 0, 1 means that the camera 0's positioning result will be sent from the
"Ethernet" and "Ethernet 1" tools. When vision is used as a server, an Ethernet
tool can establish connections with multiple external clients. In this case, different
connections in the same tool can be distinguished based on the port number.
When -1, the positioning result is sent to all connections. For 2000, the
positioning result is sent from the port number 2000 in the Ethernet tool specified
in the tool number. In 2000, 2001, the positioning result indicates the port number
in the Ethernet tool specified in the tool number. Send out for the 2000 and 2001
connections. When visual is used as a client, the port number parameter is
meaningless and don’t need to set.

When the network port communicates, the visually received valid trigger
command must be a string of “0, 0, 0, 0;” The first three digits are reserved as the
robot's x,y,c numbers after the camera number. If the robot wants to trigger the
camera 0 to take a photo, it is 0, if you want to trigger the camera 1 to take a
photo, it is 1. Generally, the vision does not need to know the current position of
the robot, so the first three bits can all be 0, that is, the robot sends “0,0” ,0,0;"
means triggering camera 0 to take a photo, sending "0,0,0,1;" means triggering
camera 1 to take a photo. After the photo is taken, the template that is enabled
during positioning is determined according to the template checked in the
template setting dialog box. Which template is ticked to locate which template to
search for, if you need to use the trigger command to dynamically enable which
template is located; you can add the template name after the standard trigger
command. For example, to trigger template positioning with the name q in camera
0, you can send “0,0,0,0,q;” If you want to trigger template positioning with the
name q and w in camera 0, you can send “0” ,0,0,0,q,w;"In addition to the
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external trigger command can automatically control the visual switching template,
you can also control the visual automatic switching operation, the command
format is "JOB, job name;" For example, send "JOB, 123;" Indicates that the
vision software is switched to a job with the job name "123". The command "EP,
camera number, exposure time;" can set the camera exposure time. For example,
sending "EP, 0,60000;" means setting the camera 0 exposure time to 60000us.

It is important to note that when the camera is mounted on the J4 or J2 axis
and the auto-calibration function is used, the robot's trigger command must
be accompanied by its current position, not all Os. If the robot is mounted on
the J2 axis, only hand-eye calibration can be used to achieve automatic
calibration. After calibration, the trigger command sent by the robot must be
“x,y,¢,0;” where x and y are the current Cartesian coordinates of the robot, ¢
It is the value of the robot J1+J2. If the camera is mounted on the J4 axis,
you can use the hand-eye calibration or the nine-point calibration to
complete the automatic calibration. At this time, the trigger command sent

by the robot is “x,y,c,0;” x,y is the robot's current Cartesian coordinates, c is
the robot's current Cartesian c, which is the value of J1+J2+J4. If the camera
is installed statically, x,y,c can all be 0.

You can open the Data Receiving dialog box in the Tools menu to see the
visually received data.
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iI(R) Tool(T) Coentrol(C) Look Up(V)

Data reception X

0,0,0,0;
40,0,0,0; .
0,0,0,0;
0,0,0,0;
0,0,0,0;
0,0,0,0;

1l

H empty

You can also view the visually received data from the status bar, as shown
below

0,0,0,0; Stop status Inserted encrypt dog

The data format returned to the robot after visual positioning is defaulted to
“x,y,¢;” where x and y represent the coordinate values that are located. If the robot
coordinates are calibrated, the x and y indicate that the target is The position in
the coordinates of the robot user, if it is calibrated to the robot's base coordinates,
then x, vy is the position of the target in the robot's base coordinates, c is the angle
of the positioning, is the angle of the target relative to the posture when doing the
template . If there are multiple positioning results, the format is "x1, y1, c1; x2, y2,
c2; X3, y3, ¢3;" In addition to the visual output coordinates and angles, it can also
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output other information, which can be set in the job settings. Check it, as shown

below:

Job setting-Camera0 X

Output format
[J¥Invert [ J¥Invert [ JCInvert (O Relat Pos (@ Abs Pos

@thc YAsc OXAsc YDec OXDec YDec OXDec YDec
OYksc ¥Asc O‘Msc ¥Dec OYDec ¥Asc O'H]ec ¥Dec

Coordinate less than @ be equal
StartChar: [:] SepChar: [:J FinishChar: [:]

Output content
[Jserfum [ IMatchtfum [ ModelName [AXCoord [A¥Coord

Mangle []Scall ratio [ |Scroe [Jzsox

Output check
(® o check (OLRC check CRC check

Output communication

(® NetPort () SerPort :1:001 E Port E

Datum position

¥Coord: D ¥Coord: D CCoord: D

Output display
[Ipisplay template ROI [ Display matching contour

Camera trigger mode
(O ExternalTrizzer (® Inner loop triz Trigger interval

I0 output control
[JLinel oK) [JLinez {¥G)

Light source trigger control

Lighting time: [_:] {unit 10ms)
Apply

T

T T U A AT v b - W=

The output content item corresponds to the output list item.
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Outout Data

Serial number
10
11
12
13
14
15

<

Matching nunber

1

1
1
1
1
1

Model name

1
1
1
1
1
1

X coordinates
882.
882.
882.
882.
882.
882.

5366
5401
5323
5373
5365
5303

Y coordinates
671,
671,
671.
671,
671,
671.

3478
3452
3421
3356
3363
3389

Angle
0.007
0.008
-0.000
0.002
0.005
0.001

Scaling ratio
.00

i}
00
00
i}

.00

Score

98.
99.
99.
99.
99.
99.

69
69
69
69
69
68

Time

62.
59.
58.
69.
57.
48.

91
60
59
55
40
42

IsOK A

0

coocoo
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Chapter 6 ADTVision Operation Example
6.1 Creat a new job

© D:\Program Files\ADTVisicn\Jobs\1\1.avs* - ADTvision
Job(l) _Settings(S) Run(R) Tool(T) Control(C) LookUp(V) Help(H)

Work Space %
| Toolbox ] Workflow

cMP e || g Lo
=1

i Local Image

= [ g | -

E@] Grab Image o, 2.Edge Location

w
@ Location Tool

[ o
L.J Region Locz

)
)

ees 3.Nine Pt Calib
eee

VA A

:0: Edge Locati
- 4. Ethemet

’@ Processing Tool -

|’ Preprocessi

@ Postprocess

Q Detection C

0
(i

[ 29] Blob snalys

I“I|II Read Bar Cc

Read TwoBar

-
E—]@ Calibration Tool

... Scale Calil

2
X}-.v User Calib
. ees Nine Pt Cal
LE X ]
g Hand-Eye Cz
@@ Communication Tc

Serial Port

- [l Ethernet

< >

Welcome to use Adtech vision positioning system AVS 0,0,0
From the toolbox, drag the "Sampling Image", "Edge Positioning", "Nine Point
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Calibration™ and "Ethernet” tools to the job flow list, and click the "Save Job"
button in the toolbar to save the job to a file Medium, as shown in the figure
below.

6.2 Collecting images
Double-click the Capture Image tool. In the pop-up setting interface, click Open
Device and exit the setting interface. After returning to the main window, adjust
the camera height, camera aperture, focal length, and external light source until
you see a clear-cut product image, as shown in the figure
below.

Outout Data

6.3 Light source adjustment

The role of the external light source is to enhance the outline of the object
and reduce the interference of external environmental factors. The brightness of
the light source will affect the depth of field of the lens. The greater the brightness
of the external light source, the smaller the aperture of the lens must be adjusted,
resulting in a greater depth of field and a larger depth of field. The advantage is
that the image can be clearly imaged when the height of the object changes. If the
height of the object is fixed, it is recommended to reduce the brightness of the
external light source and increase the aperture to reduce the depth of field, which
makes it easier to adjust the image to the clearest state.

If you are using an analog light controller, simply adjust the brightness to the
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clearest state using the rotary knob as shown below.

C1 series analog light source B1 series analog light source

If you are using a digital light controller, you can use the software to adjust the
light source brightness, as shown below.

Light source interface

Light source adjustment
mm;,.

serial port
ol.
.
.l
¢ P o | ® .y

Light source interface

Light source
adjustment serial

C1 series digital light source B1 series digital light source

Connect the power cable of the digital light controller. Connect one end of the
light source extension to the light source connector. Connect one end of the
RS232 serial cable to the serial port of the light source controller and connect the
other end to the serial port of the vision controller. After the connection is
completed, open the vision software, click on "Control" in the menu bar, and then
click on "Light Source Control" to open the light source adjustment dialog box, as
shown below.
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=] D:\Program Files\ADTVision\Jobs\1\1.avs - ADTvision
Job{)) Settings(S) Run(R) Tool(T) Control(C) LookUp(V) Help(H)

l_j‘ (s Light source control(L) H T
dnl “i ‘v—‘t——v—‘v—”‘ L. j
Work Space t .
Toolbox
? Light Type |DH v
=
S L Image T
7 Port No com1 v
& La
— M channel1 [Jchannel2 [Jchannel3 []Channel4
i8]
Lightness I 255
> ’
= & Locatig
L~

| s |
Regron cocg—wew
@, Rez il

[ |
LOJ Edge Locati

M 4 Ethemet v

F.f
= ¢ Processing Tool
o -4

| R SRR |

Select the type of light source, serial port number according to the serial port
connection in the visual controller which port to choose, the channel
corresponding to the four light source interface, check which channels, adjust the
brightness of these channels, after adjusting the brightness The learning template,
the brightness of the template and the channel information are saved in the
template parameters. When the template is enabled during positioning, the
brightness of the light source is automatically adjusted to the brightness value
saved in the parameters.

C1 series digital light controller can also adjust the brightness by pressing the
key. The operation method is: press the MODE key shortly, press the up and down
arrow keys to select the parameter as P.01, long press the SET key to enter the
channel selection, press the up and down arrow keys to select the corresponding
channel , Press the SET button to enter the brightness adjustment, press the up and
down arrow keys to adjust the brightness, note that after setting the brightness
through the button, when the light source controller power off and restart, you
need to set it again.

The B1 series digital light controller can also adjust the brightness by
pressing keys. The operation method is:

1) Press the "SET" key to select the brightness adjustment mode for the
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channel to be set. The first digit of the nixie tube shows the channel number, and
the last three digits show the brightness value of the channel.

such as: “1.123” indicates the first channel, brightness value

123.

2) The "+" button increases the brightness level and 255 indicates the highest
level. The key "-" is to decrease the brightness level and 000 is the lowest level.
The brightness level changes rapidly when long-pressed, suitable for coarse
adjustment of brightness.

After setting the brightness of the B1 series digital light controller, the
power failure will be automatically saved, and the brightness will be
automatically restored to the set brightness at the next power-on, without the
need to repeat the setting.

B1 series digital light sources can also be triggered by external 10. The
relevant descriptions are as follows:

+ - + - + - + -

FEfh % 1F 1

Dp000000

ety —— 1
Trigger input terminal

Controller Triggered Wiring As shown in the figure above, there are a total of
eight wiring ports. Each of the two wiring ports forms a pair of trigger controllers.
From left to right, the compliance is from channel 1 to channel 4.

The user can control the light source trigger by outputting a logic level signal
of a certain voltage to a controller trigger terminal through a relay, a logic gate,
and the like.

IE &

p il Tl K
fich Az % 4 b i it
i el
S FElR K
fich A 1B 45 Nt b i

Note: Low level (0~1.6V), high level (3.3~24V), when it is not touching the
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line, the default is low level, and the rising edge is from low level to high level.
The falling edge is The process from high level to low level.
Note: Before adding a template, you must first adjust the light source
brightness value.
6.4 Add a template
Double-click the Edge Positioning tool. In the displayed interface, click the Add

Template button. After entering the template name, the following dialog box is
displayed:

Edge template learning-cameral X
Basic template parameters
Startngle:
AngleRange: 360
AngleStep: 0.5093  [Mauto
MirSeallRatio: [1 |
MoxSoallRatio: [t |
ScallStep: 0 auto
Template advanced parameters
Pyramidlevel: 4 M auto

OptOptions: T A
MatchPolarity: |use polarity
MinContrast: E
Mininun size: (50|
Edze extraction parameters
SmoothRatio: D
Low threshold: 20—‘
High threshold: [0 |

i Eraser

@ Instruction (OErase (ORecovery

[JTransImaze | OrignSize ROI mode: @ Single (OROI subtract (ODROIAddition

Brush 5
ROI type: (URectangle (ORT Rectangle JCircle
SetRefPt DelRefPt

«=1112.00 y=0.00 =026 Do

In this dialog box, select the appropriate ROI type based on the shape of the
product, and drag the left mouse button to draw the ROI. The size of the ROl is
appropriate to include the product as much as possible. Click the Create Template
button to complete the creation of the template and the template is created. The
successful tip will be displayed in the upper left corner of the image. The ROI is
shown in red. The edge of the template is indicated by a green line. The green
edge line and the contour of the object match and the continuity is good,
indicating that the template creation effect is good. The meaning of the right
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parameter can be found in Section 5.4.4 edge positioning tools, generally keep the
default. During the template creation process, if you want to get rid of some
unwanted edges, as shown above in the middle of the circular product, you can
select the ROl mode as "subtract ROI". Draw an ROI at the edge where you want
to remove the edge. After creating the template, create a template. The edge of the
generated template will no longer contain the edge of the ROI segment, as shown
in the following figure.

Edge template learning-camera0 X
ﬂjwﬁ?v‘”? & = Basic template parameters
FERIEIE T oate Slccess! j StartAngle:
R AngleRange: 360
AngleStep: 0.5093  [Jaute
MinScallRatio: |1
MaxScallRatio:
;“ \ ScallStep: 1} auto
[ \ Template advanced parameters
I PyramidLevel: 3 M auto
{ | OptOptions: RS >
\ MatchPolarity: |use polarity
Wicotrasts [ |
Minimun size: |50
\ 4 Edge extraction parameters
;' ; SmoothRatio:
i ; R e Low threshold:
Extraction of the effective edge from the remaining
area obtained by subtracting the blue circular ROI Mg threshold: Ja
area from the red circular ROI area Eraser
[OtrensInage | OrignSize ROI mode: (DSingle (@ROI subtract ()ROIAddition ®Instruction Ofrase ORecovery
Brush 5
ROI t; i 1
ST e vpe: (ORectangle ORT Rectangle (OCircle
x=1088.59 y=345.39 =055 Relatemir

If you have already created a ROI during the template creation process, and
you also need to include the edge contours in an area outside the ROI, you can use
the "ROI Addition" mode. For example, the first ROI in the product contains only
On the left side of the rectangular edge profile, if you want to include the top,
bottom, and right side of the rectangular outline of the product without changing
the size of the first ROI, you can select "ROI addition™ in addition. After drawing
an ROI on each side, click Create Template. The extracted edges will be the
outlines of the total area obtained by adding the four areas, as shown in the
following figure:
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Edge template learning-cameral X

Basic template parameters

StartAngle:
AngleRange: 360 ]

AngleStep: M auto

MinScallRatio: [1 |
MaxScallRatio: LJ
ScallStep: ] M auto

Template advanced parameters

Pyramidlevel: |5 M auto
OptOptions: auto v

MatchPolarity: use polarity -

MinContrast: 5 |

Winimun size: |50 J

Edge extraction parameters

SmoothRatio: i; 7\‘
Extraction of valid edges from the sum Low threshald: 20
of the four red rectangular ROI regions High threshold: [40

Eraser

@® Instruction ()Erase (O)Recovery

[OTransInage | OrignSize ROI mode: (@ Single (OROI subtract (OROIAddition

Brush 5
ROI type Rect RT Rect. Circl
1 ¥ ORectangle O ectangle (OCircle

x=230.60 y=64.06 =008 DalateiR

After the template is added successfully, it returns to the template setting and
search setting interface. For the meaning and setting method of these two interface
parameters, see 5.4.4 Edge Positioning Tool. Note that when multiple templates
are used, each template corresponds to a matching number and matching score
need to be set separately. After setting these two parameters of a template, you
need to click the "Apply" button to take effect. The blue highlighted in the list is
the template currently being set, as follows Picture:
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Edgelocation-Camera0 X

Template setting Lookup settings

Template operation

AddTemplate 1
2z
DeleteTemplate
EditTemplate
LoadTemplate
RenameTemplate
Search

The maximum number of template match [:
Template matching minimum score

The Pyramid parameter of the template is reasonable in most cases, but in some
cases manual settings are required. After finishing the template, if you find the
positioning time is long, you can return to the template learning dialog box,
remove the "automatic" behind the pyramid parameters, add 1 or 2 on the basis of
the current value and manually enter it, and then click Create Template. If you
have just finished the template and positioned it immediately, but it is not
positioned, you need to return to the template learning dialog box to remove the
“automatic” behind the pyramid parameters, and then decrease it by 1 or 2 after
the current value. Enter it and click Create Template.

140



ADTECHﬂhH AVS Series Vision Positioning System

6.5 Calibration camera
Vision provides a variety of calibration tools. Normally, the automatic
calibration mode in the “Nine Point Calibration” tool is preferred. This method
requires neither a calibration pin nor a calibration plate. It is very simple and
efficient to perform automatic calibration with a robot.

€ First, learn the edge template of a product or MARK point. It is

recommended to use the MARK point first to learn the template. In the calib
folder under the software installation directory, find the PDF file used to print
the MARK point, as shown below:

4 NLEEFEL10XS. pdf

7 NLESEFE20X10.pdf

< N ERE50X25.pdf

4 NEE100X50.pdf

< BESHEI6.pdf

< TESME40. pdf
After printing out, crop a MARK point. If the camera is mounted in a
stationary position, suck or stick the MARK spot on the robot's tool. If the
camera is mounted on the robot's J4 axis, fix the MARK on the picture plane.
No matter what kind of method, we must ensure that the height of MARK to
the camera is the same as the actual camera. The camera is mounted at the
top of the product at rest. The method for pasting the MARK points is as
follows:
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MARK point and product
height are the same
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The camera is installed at the bottom of the product. The MARK dot is
pasted as follows:

MARK point and product

height are the same

Under the camera MARK point imaging results are as
follows:
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The size of the MARK points should not be too large or too small. The size
of the MARK points in the image above is appropriate. Double-click the
"edge positioning" tool to open the template settings dialog box, click the
"add template" button, enter the template name and enter the template
learning dialog box to learn MARK point template, as shown below.
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Edge template learning-cameral X
Basic template parameters
Starthngle:

AngleRange:

AngleStep: M auto
MirScallRetio: [1 |
MaSeallRation [1 |
ScallStep: 0 M auto
Template advanced parameters
Pyramidlevel: 4 M auto
OptOptions: e ~

MatchPolarity: |use polarity
MinContrast:
Winimum size: E
Edgze extraction parameters
SmoothRatio: E
Low threshold: @
High threshold: [40 |

Eraser

[OTransInage | OrignSize BOI mode: @Single (RO subtract (OROIAddition ® Instruction (OErase (ORecovery
Brush 5

ROI type: Rect RT Rect Circl

SetRefPt DelRefPt ORectangle ORI Restengle 5 OCicale

Delete ROI

x=1112.00 y=0.00 =026

Learning MARK Dots on Camera Template

ook Up(V) Help(H)

© D\Program Fie\ADTVisionobit \1vs

Job)  Settings(s

e e e BH500N S0

Workflow
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o 2 e Location
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3} Preprocess:
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Outout Data *
Serial muaber Yodel nane Angle Tsok
1 1 0. 001 0
2 1 0.001 o
3 1 5. 001 )
‘ 1 6568975 0.001 o
5 1 6568999 0.008 0
< >
Viekcome to use Adtech vision posiioning system AYS eceve dota Stop status nserted encrypt do
— _— —

Under camera learning MARK dot template
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€ Double-click on the "9 point calibration" tool to open the settings dialog box,
as shown below:

Fifth calibrate point Camera installation Calibration mode
PixelCoord: X= 0 ¥= 0 @ static (T4 Axis @ Automatic (O Manmal
VordLoord: X= 0 = o xm § Jee/pined

CALIE STS: [Uncalibr| CALIB ERR:
Automatic calibration parameters
X Trans: mm ¥ Trans: mm C RT: Deg T RT: Deg

LoadCalib StartCalib FinishCalib SaveCalib

The camera installation mode is selected to be static, the calibration mode is
selected to be automatic, and the parameters of translation and rotation are
generally kept as default. If the robot displays an “area unreachable” error in the
calibration process, the translation amount or the rotation angle can be reduced
accordingly. It should be noted that the distance of the camera from the MARK
point should be the same as the distance from the camera to the product when the
camera was actually photographed.
€ Configure visual communication. First configure the visual side of the
communication, as shown below.

Ethernet X

Server IP:i 192 . 168 . 0 . 123 ‘

Server port: :

ProtocolT: () TCE (® vnpP

Connection () Server (®Client

[JEnsble Modbus StaMe. 1

Local TP:| 192 . 168 . 0 . 100 ]

Local Port: |2000 =

The IP address and port number of the robot are filled in with the server IP and
port number, and the IP address of the network card connected with the robot in
the vision controller is filled in with the local IP address. The port number is
generally 2000 by default.
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€ Configure robot communication, create a new project in the robot teach
pendant, add a visual module, configure the
following:

After loading the AOTO_CAMER.AR script, manually move the robot so that the
MARK point is approximately in the center of the image field, as shown in the
following

figure:
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T me

Under user 0 and tool 0, the position of the robot at this time is recorded in point
p19 and saved, and the robot is brought into automatic operation and started.

€ Click the “Start Calibration” button in the visual nine-point calibration
dialog box. After this, the vision will send a position command to the robot. After
the robot reaches the position, it will send its current position to the visual and
trigger the visual camera positioning. After that, the automatic calibration process
can be completed. After the robot stops motion, you can verify whether the
calibration is correct. Click the “Single job” button and compare the coordinates
of the visual positioning output with the coordinates in the robot teach pendant.
Under normal circumstances, the difference between the two within 5 wires, after
determining the calibration is correct, click on the "Save calibration” button to
save the calibration results to a local file.After the calibration is completed, the
visual coordinates sent to the robot are the base coordinates of the target in the
robot system.

€ See Appendix Il for the contents of AOTO_CAMER.AR.

6.6 Establish communication
Take network port communication as an example. Double-click the Ethernet

tool to open the settings window as follows:
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oo IP;I 192 . 168 . 0 . 123 ‘

Server port: =

ProtocolT: () TCP (OR1)3 ‘

Connection  (DServer (@ Client

[JEnsble Modbus StaNo. 1

Loeal IP;I 192 . 168 . 0 . 112 |

Local Port: ~ :

OpenNetPort

The first thing to note is that the IP address of the network adapter to which
the vision controller and the robot are connected should not be set to “obtain the
IP address automatically”. Be sure to set “Use the following IP address” and enter
a fixed LAN IP address manually, as shown below Shown:
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Internet Protocol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192,168 . 0 . 112
Subnet mask: 255 .255.255. 0

Obtain DNS server addres: cally

(®) Use the following DNS server addresses:

Preferred DNS server: [:]
Alternate DNS server: [:

[Jvalidate settings upon exit Advanced...

Cancel

The IP of the server is filled in the IP address of the robot. The default is
192.168.0.123. The server port is used to fill in the port number of the robot. The
default is 110. Local IP Fill in the IP address of the network adapter that the vision
controller and robot are connected to. This is the IP address configured in the
figure above. This is 192.168.0.112. The default local port number is 2000. After
the configuration is complete, click the "Open Network Port™ button.

When the network port communicates, the visually received valid trigger
command must be a string of “0,0,0,0;” The first three digits are reserved as the
robot's x,y,c numbers after the camera number. If the robot wants to trigger the
camera 0 to take a photo, it is 0, if you want to trigger the camera 1 to take a
photo, it is 1. Generally, the vision does not need to know the current position of
the robot, so the first three bits can all be 0, that is, the robot sends “0,0” ,0,0;"
means triggering camera 0 to take a photo, sending "0,0,0,1;" means triggering
camera 1 to take a photo. After the photo is taken, the template that is enabled
during positioning is determined according to the template checked in the
template setting dialog box. Which template is ticked to locate which template to
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search for, if you need to use the trigger command to dynamically enable which
template is located, you can add the template name after the standard trigger
command. For example, to trigger template positioning with the name g in camera

0, you can send “0,0,0,0,q;” If you want to trigger template positioning with the
name q and w in camera 0, you can send “0” ,0,0,0,q,w;"In addition to the
external trigger command can automatically control the visual switching template,
you can also control the visual automatic switching operation, the command
format is "JOB, job name;" For example, send "JOB, 123;" Indicates that the
vision software is switched to a job with the job name "123". The command "EP,
camera number, exposure time;" can set the camera exposure time. For example,
sending "EP, 0,60000;" means setting the camera 0 exposure time to 60000us. It
is important to note that when the camera is mounted on the J4 or J2 axis
and the auto-calibration function is used, the robot's trigger command must
be accompanied by its current position, not all Os. If the robot is mounted on
the J2 axis, only hand-eye calibration can be used to achieve automatic
calibration. After calibration, the trigger command sent by the robot must be
“x,y,¢,05” where x and y are the current Cartesian coordinates of the robot, c
It is the value of the robot J1+J2. If the camera is mounted on the J4 axis,
you can use the hand-eye calibration or the nine-point calibration to
complete the automatic calibration. At this time, the trigger command sent
by the robot is “x,y,c,0;” x,y is the robot's current Cartesian coordinates, c is
the robot's current Cartesian c, which is the value of J1+J2+J4. If the camera
is installed statically, x,y,c can all be 0.

You can open the Data Receiving dialog box in the Tools menu to see the visually
received data.

151



ADTECHﬂhH AVS Series Vision Positioning System

iI(R) Tool(T) Coentrol(C) Look Up(V)

Data reception X

0,0,0,0;
40,0,0,0;
0,0,0,0;
0,0,0,0;
0,0,0,0;
0,0,0,0;

1

H empty

You can also view the visually received data from the status bar, as shown
below

0,0,0,0; Stop status Inserted encrypt dog

The data format returned to the robot after visual positioning is defaulted to
“x,y,¢;” where x and y represent the coordinate values that are located. If the robot
coordinates are calibrated, the x and y indicate that the target is The position in

the coordinates of the robot user, if it is calibrated to the robot's base coordinates,
then X, y is the position of the target in the robot's base coordinates, ¢ is the angle
of the positioning, is the angle of the target relative to the posture when doing the
template . If there are multiple positioning results, the format is "x1, y1, c1; x2, y2,
c2; x3, y3, ¢3;" In addition to the visual output coordinates and angles, it can also
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output other information, which can be set in the job settings. Check it, as shown

below:

Output format
[Jutnvert [ J¥Invert [ JCInvert (D Relat Pos (@ Abs Pos

@X:\sc YAsc OXAsc YDec OXDec YDeac O}{Dec YDec
OYAsc XAsc OYAsc XDec OYDec ¥Asc OYDec ¥Dec

Coordinate less than D be equal
StartChar: ':] SepChar: l:' FinishChar: D

Job setting-Cameral X

Output content

[Jserfum [ |Matchium [IModelName [A%Coord [A¥Coord
[ angle []Scall ratio [ ]Secroe [Jzso0x

Output check
® No check (O LRC check CRC check

Output communication

(® NetPort () SerPort :1:_001 E Port E

Datum position

¥Coord: D YCoord: D CCoord: D

Output display
[Ipisplay template ROI [“Display matching contour

Camera trigger mode

(O ExternalTrizzer ® Inner loop triz Trizger interval

I0 output control
[JLrinel ¢oK) [JLine2 (¥G)

Light source trigger control

Lighting time: [E:] {unit 10ms)
Apply

T

T T U AT v W=

The output content item corresponds to the output list item.
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Outout Data
Serial number Matching number Model name X coordinates Y coordinates Angle Scaling ratio Score Time IsOR ~
10 1 1 882. 5366 671.3478 0.007 1.00 99.69  62.91 0
11 1 1 882.5401 671. 3452 0.008 1.00 99.69 59.60 0
12 1 1 882.5323 671. 3421 -0.000 1.00 99.69 58.59 0
13 1 1 882.5373 671. 3356 0.002 1.00 99.69 69.55 0
14 1 1 882. 5365 671.3363 0.005 1.00 99.69  57.40 0
15 1 1 882.5303 671.3389 0.001 1.00 99.68  48.42 0
v
| < >

To use the modbus protocol, check the "Enable modbus” check box. The
station number defaults to 1. Note that ADTvision software can only be used
by Slave in Modbus communication!

6.7 Job settings

In the "Settings" menu, click "Job Settings" to open the job settings dialog
box, where you can set the job level parameters, can be set according to actual
needs. Generally keep the default, as shown:
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Job setting-Camera0 X

Output format

[J#Invert []¥Invert [ JCInvert (ODRelat Pos (@ Abs Pos
@X»\sc Yhsc Oxi\sc ¥Dec OXDec ¥Dec OXDec ¥Dec
(O YAsc XAsc (O YAsc XDec (O ¥Dec Xhse (O ¥Dec XDec

Coordinate less than D::] be equal
StartChar: SepChar: [::' FinishChar: D

Output content
DSerNum DMatc}\Num Dﬂodel}lame XCoord ‘A’Coord

Mangle []Scall ratio [ ]Scroe [Jzsox
Output check
®No check (OLRC check CRC check

Output communication

(@ NetPort O SerPort Tool -1 Port E

Datum position

foord: [0 |  ¥Coord: [0 CCoord: [0

Output display

DDisplay template ROL Display matching contour
Camera trigger mode

(O ExternalTrizzer ® Inner loop trig Trigger intervd@
I0 output contrel

[JLinel (0K} [Linez (¥G)

Light source trigger control

Lighting time: [o {unit 10ms)
Apply

T OCRTs =T Svm KR W=

X, Y, 0 are negated: the negative sign is added before the output result. When the
vision coordinate system and the robot coordinate system are in different
directions, the inverse function can be used to ensure that the two coordinate
directions are consistent. Under normal circumstances, the user calibration tool is
used to mark the time. , need to check “Y negation”, when the camera is flipped,
you need to check “0 negation”

Relative position: The coordinate offset from the reference position can make the
visual output relative coordinate

Absolute position: the absolute position of the visual output in the user or base
coordinate system

X liters Y lit: When there are multiple positioning results, priority is given to
output in ascending order of X coordinate. If the X coordinate is less than the set
value, press Y coordinate ascending output

X rise Y drop: When there are multiple positioning results, priority is given to
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output in ascending order of X coordinate. If the X coordinate difference is less
than the set value, output in descending order of Y coordinate.

X drop Y rise: When there are multiple positioning results, priority will be output
in descending order of X coordinate. If the X coordinate difference is less than the
set value, press Y coordinate ascending output

X drop Y down: When there are multiple positioning results, the X coordinate will
be output in descending order first. If the X coordinate is less than the set value, it
will be output in descending order of Y coordinate.

Y liters X liters: When there are multiple positioning results, priority is given to
output in ascending Y-coordinates. If the difference between Y-coordinates is less
than the set value, press the X coordinate ascending output

Y rise X drop: When there are multiple positioning results, priority is given to
output in ascending order of Y coordinate. If the difference of Y coordinate is less
than the set value, then output in descending order of X coordinate.

Y drop X liters: When there are multiple positioning results, priority will be
output in descending order of Y coordinate. If the difference of Y coordinate is
less than the set value, press X coordinate ascending output

Y down X down: When there are multiple positioning results, the Y coordinate
will be output in descending order first. If the Y coordinate is less than the set
value, it will be output in descending order of X coordinate.

Start character: what character the output starts with

Delimiter character: What character is the output content separated by?

End character: what character the output ends with

Output content: set the data that needs to be output

Output check: Currently supports LRC character verification

Output communication: You can specify the network port or serial port, you can
also specify the tool number and port number

Base position: Available when relative position is used, the base position can only
be set in the output information list via “Set as base point” in the right mouse

button menu, as shown in the following
figure:
Outout Data
Serial number Matching number Model name X coordinates Y coordinates Angle Scaling ratio Score  Time IsOK
1 1 1 868. 5595 656. 8992 0.001 1.00 99.82 567.53 0
| &« | i | 868 oo | 99.82 [578.76] 0 ]
3 1 1 868. 55 Add XY coordinates to the standard point L.oo 99.82 576.32 0

4 1 1 868. 56 Set up as a reference point oo 99.83 566.48 O
5 1 1 868. 55, . . . 00 99.82 572.24 0

ive data Stop status Inserted encrypt dog w=1628 h=1236 x=545.83 y=1158.71 g=255 Num
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Output display: Choose whether to display template ROI or matching profile
Camera trigger mode: support external soft trigger and 10 trigger, internal
cycle trigger can also be used

10 output control: Check Linel to indicate that the result is OK, output
through Linel, and check Line2 to indicate that the result is NG and output
through Line2.

Light source trigger control: When using the trigger command with template
number, if the trigger time is non-zero value, then the light source brightness
will automatically extinguish after the set time, and the light source will be
always on when it is 0.

6.8 Search area settings

If you know in advance the range of possible objects in the image, you can
set a search area in the image, that is, search for ROI. This can effectively reduce
the template matching time and improve the positioning speed. Click the "use
ROI" button on the toolbar, use the left mouse button to draw a rectangular area
containing the positioning target in the image, click the right mouse button to
confirm, and then only match the target in the drawn search ROI. . If you want to
cancel the use of ROI, you need to click the "Use ROI" button again in the toolbar,
as shown in the figure below. The blue dotted line indicates the search
ROL.
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6.9 Start Operation
After all the tool parameters and job parameters have been set, click the
"Save Job" button, and then click the "Run Job™ button. The vision software can
receive external trigger signals to locate and send the results.

Appendix | camera FAQ handling

NO | Fre Question The solution

(1) confirm that the camera power is on;

(2) confirm that the camera network is
connected,;

(3) open the GigE IP Configurator program and
confirm that the network card IP and camera IP
are in the same network segment;

1 No equipment found

i (2) if the camera number is shown to be NULL,
Failed to open the . .
2 it shall be processed according to the method of
camera .
serial number 1;
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(2) if the camera number is not NULL, unplug
the camera power and plug it in after 5 seconds
of power loss, and then start the software;

(1) increase the number of pyramid layers in
the template learning dialog box
Positioning time is (2) reduce the Angle range in the search
too long Settings
(3) improve template matching score
(4) use search ROI to reduce the search scope

(1) check whether the imaging quality of the
template or calibration plate is clear
(2) check whether the size of the calibration
The calibration error | plate is input error
is too large (3) check whether the position of the robot itself
is accurate
(4) check whether the size of the template or
calibration plate is appropriate

(1) check whether the network line, network
port and other equipment are normal

Abnormal (2) check whether the IP and port Numbers are
communication configured correctly

(3) check whether the output communication in
the job Settings is configured correctly

(1) check whether the incoming material itself is
too different from the template

(2) check whether the position of the camera has
been moved, and whether the focal length and
aperture have been changed

(3) check whether the brightness of the light
source has been adjusted

(4) check whether the matching score is set too
high, and whether the Angle range is set too low
(5) check whether the search ROl is used, and

6 Can't locate
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the target is not within the ROI range

(1) improve matching scores

(2) use search ROI to limit the search scope
7 Location errer (3) the brightness and focal length may have
changed, and the template needs to be
re-learned

(1) check whether the light source power cord is
connected normally

(2) check whether the serial port line of the light
source is normal, whether the serial port can be
8 Light is not bright opened successfully, and check whether the
connection between the light source and the
light source controller is loose

(3) check whether the light source controller is
normal and whether the light source is damaged

Appendix Il Automatic Robot Calibration Script

function main ()

initTCPnet (“CAMO”)

local camera id=0

local ready pos=pl9

print (“run\n”)

MotOn ()

while true do
local pos, joint=getcart ()
local cpos, buff
local n, data=CCDrecv (”CAMO”)
if data[1].NO == ”“START” then

SetT (0)
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SetU(0)

MovP (ready pos, “Spd=10")

camera_id = data[l].x

buff=string. format ("START OK, 0, 0, 0, %d;”, camera id)

elseif data[l1].NO == “J4” then -- Fourth axis or stationary calibration

print ( pos. x, pos. y, pos. ¢)

pos. x=pos. x+data[1]. x

pos. y=pos. y+datal[l].y

pos. c=pos. ctdatall]. c

CPOS=PpOS. ¢

print ( pos. X, pos. y, pos. ¢)

MovP (pos, “Spd=10")

buff=string. format ("CAM, %. 3f, %. 3f, %. 3f, %d;”, pos. X, pos. v, cpos, camera_id)
elseif data[1].NO == “J2” then—— Second axis calibration
print ( joint.x, joint.y, joint.c)

pos. x=pos. x+data[1]. x

pos. y=pos. y+datall].y

print ( pos. X, pos. y, pos. c)

MovP (pos, “Spd=10")

pos, joint=getcart ()

joint.y = joint.y+datall].c

print ( joint.x, joint.y, joint.c)

Mov] (J2, joint.y, “Spd=10")

pos, joint=getcart ()

cpos=joint. x+joint. y

buff=string. format ("CAM, %. 3f, %. 3f, %. 3f, %d;”, pos. X, pos. y, cpos, camera_id)

elseif data[1].NO == “TOOL1” then— Nine—point calibration, setting the first
calculation tool

SetT(0)

SetU(0)

MovP (ready_pos, “Spd=10")

Delay (100)

WrT (4, datal[1])
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SetT(4)

buff=string. format ("TOOL1 OK, 0, 0, 0, %d;”, camera id)

elseif datal[1].NO == ”“TOOL2” then—Nine—point calibration, set the second

calculation tool, and verify the accuracy

SetT (0)
SetU(0)
MovP (ready pos, “Spd=10")
Delay (100)
pos, joint=getcart ()
buff=string. format ("CAM, %. 3f, %. 3f, %. 3f, %d;”, pos. x, pos. y, pos. ¢, camera_id)
CCDsent ("CAMO”, buff)
Delay (500)
WrT (4, datall])
SetT (4)
pos, joint=getcart ()

buff=string. format ("TOOL2 OK, %. 3f, %. 3f, %. 3f, %d;”, pos. X, pos. v, pos. ¢, camera_id)

end

Delay (200)
CCDsent (“CAMO”, buff)
Delay (500)
end

end

function main()
initTCPnet ("CAMO”)
local camera id=0
print ("run\n”)
MotOn ()
while true do

local pos, joint=getcart ()
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local cpos, buff

local n, data=CCDrecv (”CAMO”)
if data[1].NO == ”START” then
camera_id = data[l].x
buff=string. format ("START OK, 0, 0, 0, %d;”, camera id)
CCDsent (“CAMO”, buff)
elseif data[l1].NO == “J4” then -- Fourth axis or stationary calibration
for photo pos = 31,41 do
MovP (photo_pos)
Delay (200)
pos, joint=getcart ()
buff=string. format ("CAM, %. 3f, %. 3f, %. 3f, %d;”, pos. x, pos. y, pos. ¢, camera_id)
: :PHOTO: :
CCDsent (“CAMO”, buff)
Delay (500)
local n, data=CCDrecv (”CAMO”)
if data then ——Data is valid

if datall].x == 0 and datal[l].y == 0 and datall].c == 0 then

goto PHOTO
end
else —— Invalid data
goto PHOTO
end
end
—— break
elseif datal[1].NO == ”J2” then— Second axis calibration

for photo pos = 20,30 do
MovP (photo_pos)
Delay (200)
pos, joint=getcart ()
cpos=joint. x+joint. y
buff=string. format ("CAM, %. 3f, %. 3f, %. 3f, %d;”, pos. x, pos. y, cpos, camera_id)

: :PHOTO: :
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end

end

CCDsent (“CAMO”, buff)

Delay (500)

local n, data=CCDrecv (”CAMO”)

if data then ——Data is valid

else

end

end

——break

if data[l].x == 0 and data[l].y == 0 and datal[l].c == 0 then

goto PHOTO
end
—— Invalid data

goto PHOTO

Modify the resume

Revision The release
NO changes
number date
1 V1.0.0 The initial release 2016-03-06
The visual software version was upgraded to 3.0
2 V2.0.0 o ] 2016-08-06
and modified accordingly
3 V2.0.1 Add G1 camera support 2016-08-16
Add network card IP configuration method and
4 V2.0.2 2016-09-28
AVS2100 related conten
5 Vv2.0.3 Add color instructions for camera trigger line 2016-10-12
The communication module updates
6 V2.0.5 2016-11-01
modbus related content
7 V2.0.6 Update AVS1100 dimensions 2017-01-06
8 Vv3.0.0 Software version upgrade, add the | 2017-07-05
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corresponding functional description

Vv3.0.1

Add processing tool and B1 series light
source operation method description

2017-07-25

10

Vv3.0.2

Add multicamera IP  configuration
considerations

2017-09-01

11

Vv3.0.3

Add network instructions for setting
exposure time and switching jobs, and
modify the appendix robot calibration
script

2017-11-02

12

Vv3.0.4

Add J1 series camera hard trigger wiring
instructions;Add instructions for using
circle and code reading tools

2018-03-28

13

V3.0.5

Camera related description update

2018-04-19
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