VG Series

Vision Sensor

(m] Features

e Light integrated vision sensor

® Minimized image distortion with global shutter method

@ Proprietary technology to block optical interference to improve optical performance (patent)

@ Stronger in environment of vibration or impact with lens cover detachment prevention
technology

@ Various inspection function
: Alignment, brightness, contrast, area, edge, length, angle, diameter, object counting

@ Inspection test with simulator

@ Flexible response to changing work environment by setting 32 work groups (64 inspection
items for each work group)

® Saving data to FTP server

@ Free vision sensor program (Vision Master)
: Inspection simulator, managing parameter and work group, monitoring inspection result,

inspection result FTP transmission, multilingual support, Etc.
@ Protection structure IP67 (IEC standard)

Please read “Safety Considerations” in instruction c E [E

manual before using.

(m] Manual

For the detail information and instructions, please refer to user manual, and be sure to follow cautions written in the technical description

(catalog, homepage).
Visit our homepage (Www.autonics.com) to download manuals.

(w] Ordering Information

Communication E Ethernet communication (TCP/IP)
Effective focal length 8 8mm
16 16mm
25 25mm
W White
Light*' R Red
G Green
B Blue
Resoluti ixel
esolution (pixel) I04 |752x480 |
Image element
9 M [Mono CMOS |
Type T - -
1G |General inspection |
It
em IV |Vision sensor |
% 1: Light can be purchased separately.
Model Light IEefrfgt:::ve focal Image element  |Resolution Communication |Power supply
VG-M04W-8E White
VG-MO04R-8E Red
8mm Mono CMOS  |752x480 Ethernet 24VDC
VG-M04G-8E Green (TCP/IP)
VG-M04B-8E Blue
VG-M04W-16E White
VG-MO04R-16E Red
16mm Mono CMOS  |752x480 Ethernet 24VDC
VG-M04G-16E Green (TCP/IP)
VG-M04B-16E Blue
VG-M04W-25E White
VG-MO04R-25E Red
25mm Mono CMOS  |752x480 Ethernet 24VDC
VG-M04G-25E Green (TCP/IP)
VG-M04B-25E Blue

.|
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(w] Overall Configuration Diagram
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Power I/O cable L type
2m/5m/10m

(A)
Photoelectric
Sensors

(B)
Fiber
Optic
Sensors

©)
Door/Area
Sensors

D,

(D)
Vision Sensor

(E)
Proximity
Sensors

(F)
Pressure
Sensors

(G)
Rotary
Encoders

(H)
¢

Ethernet cable standard
2m/5m/10m

Ethernet cable L type
2m/5m/10m

Connector Cables/
Sensor Distribution
Boxes/Sockets

)
Temperature
Controllers

)
SSRs / Power
Controllers

(K)
Counters

L

Timers

(M)
Panel
Meters

(N)
Tacho /
J Speed / Pulse

Avutonics

Meters

)
Display
Units

(P)
Sensor
Controllers

Q)
Switching
Mode Power
Supplies

(R)

Stepper Motors
& Drivers

& Controllers

(S)
Graphic/
Logic
Panels

()

Field
Network
Devices

)
Software




VG Series

(w] Accessories
O Assembly tool O Bracket A
@ ASST-VG @ BK-VG-A

(m] Sold Separately
O Light

O Bracket B O Protection cover
@ LR-W-06-VG (white) @ BK-VG-B ® P96-M12-1
@ LR-R-06-VG (red)
® LR-G-06-VG (green) |
® LR-B-06-VG (blue) }' )
X Protection cover protects the unused
connector from foreign object.
When installing, hand tighten.
O Color filter
@ FL-R-VG (red) @ FL-G-VG (greed) @ FL-B-VG (blue) @ FL-IC-VG
(infrared blocking)

\

O Polarizing filter

@ FL-P-VG (window) @FL-RP-VG (red) @ FL-GP-VG (green)

00

@ FL-BP-VG (blue) @ FL-ICP-VG

(infrared blocking)

© Power /O cable O Ethernet cable
@ Standard @ L type @ Standard @ L type
CID-2-VG (2m) CLD-2-VG (2m) CIR-2-VG (2m) CLR-2-VG (2m)
CID-5-VG (5m) CLD-5-VG (5m) CIR-5-VG (5m) CLR-5-VG (5m)
CID-10-VG (10m) CLD-10-VG (10m) CIR-10-VG (10m) CLR-10-VG (10m)
D—-4
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Vision Sensor

(m] Specifications w
Photoelectric
Sensors
Model VG-M04-8E VG-M04-16E VG-M04(-25E
Effective focal length 8mm 16mm 25mm f:?t),er
Optic
Min. sensing distance 50mm 100mm 200mm Sensors
Power supply 24VDC== (¥10%) (©)
Door/Area
Power consumption 1A Sensors
Inspection item Alignment, brightness, contrast, area, edge, length, angle, diameter, object counting @)
5 Work group 32 Vision Sensor
&  [Simultaneous
a | . 64 (E)
2 inspection ;roximity
~ |Camera frame per ensors
second”’ Max. 60fps
. (F)
Image filter Preprocessing, external filter (color filter, polarizing filter) Zressure
eNnsors
o Image element 1/3 inch mono CMOS
£ |Resolution 752x480 pixel Retary
&, |Camera frame per
(o)
g second™’ Max. 60fps @
~ |Shutter Global shutter Sonnector Cables
B /Sockets
Exposure time 20 to 10,000ps oreamees
U]
= |ON/OFF method Pulse Temperature
=) Controllers
- |Color White, red, green, blue
Trigger mode External trigger, internal trigger, free-run trigger (SJ%Rs/Power
C
5 |Signal Rated input 24VDC= (+10%)
Q.
£ |Type External trigger input (TRIG), encoder input (IN2, IN3), work group change (INO to IN3) (CK) .
ounters
Signal NPN or PNP open collector output
= 9 Max. 24VDC== 50mA, residual voltage: max. 1.2VDC=
g Control output (OUTO to OUT3) ©
S |Type = - . . g . X Timers
o : inspection completion, inspection result, external light trigger, alarm, camera busy
FTP transmission Possible ™
Communication Ethernet (TCP/IP), 100BASE-TX/10BASE-T Morars
Protection circuit Output short over current protection circuit ™)
- Power indicator (POWER), Ethernet connection indicator (LINK), pass indicator (PASS): green LED ;T,Z'lﬁl/pu.se
Indicator - Data transmission indicator (DATA): orange LED Meters
- Failure indicator (FAIL): red LED ©
Insulation resistance Over 20MQ (at 500VDC megger) Oieplay
Dielectric strength 500VAC 50/60Hz for 1 min
)
Vibration 1.5mm amplitude at frequency of 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours Sensor
Shock 300m/s? (approx. 30G) in each X, Y, Z direction for 3 times
@
Environ|Ambient temp. 0 to 45°C, storage: -20 to 70°C ;“;g:*}jggver
ment | Ambient humi. 35 to 85%RH, storage: 35 to 85%RH Supplies
Protection structure IP67 (IEC standard) glnpper Motors
rivers
Material Case: aluminum, lens cover/focus adjuster: polycarbonate, cable: polyurethane & Controllers
Accessories Assembly tool, bracket A, mounting screw: 2 ﬁ;s,)aphic,
Logic
Sold separately Light, color filter, polarizing filter, power I/O cable, Ethernet cable, bracket B, protection cover Panels
Approval cefe Eia
Weight*2 Approx. 415g Approx. 416g Approx. 416g Network
9 (approx. 273g) (approx. 274g) (approx. 274g)
X 1: The number of camera frames per second can be different by image setting or inspection item. (SU)RW
%2: The weight includes packaging. The weight in parenthesis is for unit only. oftware
X Environment resistance is rated at no freezing or condensation.
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VG Series

[w] Connections

ouTo
ouT1
0uT2
ouT3

Power 1/0 24VDC
cable

al b SMPS

"

I
(]

Ethernet
cable

TRIG, INO to IN3*

Rotary encoder
. g (IN2, IN3)
[:] [H_H_TJ . WArea sensor
| 5 o
°
Proximity sensor
PC Switching hub S
(Ethernet communication)

Fiber optic sensor

\

Photoelectric
sensor

Switch
X Use the product which of power supply is 24VDC. wie
When selecting a product, please refer to Autonics selection guide.
O Power I/O cable (M12 12-pin connector) O Ethernet cable (M12 8-pin/RJ45 connector)
Pin arrangement Pin arrangement
Pin No.|Cable color |Signal Function M12 8-pin RJ45
- - Cable color - -
1 Brown 24VvDC 24VDC Pin No. |Signal Pin No. |Signal
2 Blue GND GND 6 RX+ White/Orange |1 TX+
3 White TRIG Trigger input 4 RX- Orange 2 TX-
4 Green INO \é\(%k group change \gOF'I((QTOUP change| |5 TX+ White/Green (3 RX+
V\; ” n Wock N 8 TX- Green 6 RX-
’ ork group change|Work group change -
5 Pink IN1 Bit 1 Data 1 — White/Blue 5 —_
Work group change Encoder ! — Blue 4 —
6 Yellow IN2 Bit 2 group 9¢|. Up counter 2 — White/Brown |7 J—
- Quadrature A
3 — Brown 8 —
Work group change Encoder
8 Gray IN3 Bit 3 group 9€|_ Down counter
- Quadrature B
1 Gray/Pink [COMMON |COMMON
7 Black OouTo
9 Red OoUT1 Inspectiop completion, inspection result,
external light trigger, alarm, camera
10 Purple OouT2 busy
12 Red/Blue |[OUT3
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Vision Sensor

(@] Input Circuit Diagram

(A)
Photoelectric
Sensors

@ External trigger input (TRIG) e Encoder input (IN2, IN3)
Work group change input (INO to IN3) ®
iber
............... . . Optic
! Sensor | ! Vision Sensor i Encoder i Vision Sensor Sensors
s s TRIG, ! s s s B
H i Output  INO to3i ﬁ 3 ; q:,A IN2! ﬁ g &) iarea
5 E : : 3 S Sensors
< i iB IN3 - ﬁ £
g : @ @ < ©)
= : b VCC/GND COM& |**§K_|_l Vision Sensor
--------------- (E)
Proximity
- - - Sensors
[m] Control Output Circuit Diagram
@ NPN open collector output @ PNP open collector output hssure
Sensors
Vision sensor internal circuit‘ External connection Vision sensor internal circuit ‘ External connection
H H G,
— : (brown)+V - : (brown)+V fzo)tary
O o Encoders
H T Output short (H)
: overcurrent gonnectorsc/ el
- = . onnector Cables|
3 . 8| "ot . e
3 1 S Max. 50mA  —-24vDC
=) N e Max. 50mA — 24VDC c . o
T utput sho - ©
(EU || overcurrent = OUTO0to 3 Eir:{p;r"aet?sre
protection
circuit : (blue)GND . (blue)GND W
) * SSRs / Power
—_— —_— u Controllers

(K)
Counters

L
@ Timers

) OO0 O OO0 (f M

DL rero® w,
0000000 Meters
000000

0000000

(N)

Tacho /
Speed / Pulse
Meters

00000000
0000000
08000000
oooooo0oo| @7 o

0000000 @ Blnsifslay
© ] _® (SPE)HSOI'
Avtenies Controllers
(Q). .
@ Lens cover: Front cover of lens g
XIn case using a filter (color filter/polarizing filter), separate the lens cover with the assembly tool before insert the filter. Supplies
@ Lens: There are 8mm, 16mm, 25mm models by effective focal length. ®)
® Light cover: Light cover fixes inner LED lights. Stepper Motors
@ Light: Inner LED lights G Drvers ers
XIn order to change the light, separate lens cover and light cover.
® Bracket mounting hole on back side: Install the vision master from the back side using bracket B. ‘cf)aphic,
® Power I/0 connector: Connect the power I/O cable. Logic
@ Ethernet connector: Connect the Ethernet cable. It is for TCP/IP communication. Panels
Focus adjuster: After fixing vision sensor, adjust focus by the rotating focus adjuster. M
@© Indicators el
Indicators Color Descriptions Devices
POWER |Power indicator Green LED | Turns ON when power is supplied.
L Turns ON when vision sensor is connected with PC S
LINK Ethernet connection indicator |Green LED Software

(Ethernet communication).

DATA Data transmission indicator Orange LED |Flashes when data is transmitted from vision sensor to PC.
FAIL Failure indicator Red LED Flashes when detects failure during work group inspection.

PASS Pass indicator Green LED  |Flashes when passed inspection during work group inspection.
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VG Series

(m] Dimensions 40 (unit: mm)
[ @ 00000
S| 2
P 0000000
& ©000000¢
Q 00.:0.0-0.0.6.0
00.0.0.0.0.0.0
0000000
00LeLLLl|
i1l | ®@ .
N———————/ Y X | ~
49 13J 351 21
64.9
28 10
2-M4 TAP
O Accessory O Sold separately
@ Bracket A (BK-VG-A) @ Bracket B (BK-VG-B)
2.R2.1 32 75 215 4-R2.1
R10\ _40°, | @ :
RION &% | 3 47
= * .= 2
lE ~ 5
A\ A -
42 g 5-04.2 2404.2 32
5 ~ 1 |
A
‘er R \( Y oy ©, Y o
AV d
(=]
« ()]
Y o g A()b y ¥
9 Wl N
) \;«

@ Power I/O cable (M12 12-pin connector)

CID Series
@8
L(m) 50* |
CLD Series
~ 28
? I
N
357 | L(m) . 50" “
Type Model L
CID-2-VG 2m
Standard | CID-5-VG 5m
CID-10-VG 10m
CLD-2-VG 2m
L type CLD-5-VG 5m
CLD-10-VG 10m

32

e

@ Ethernet cable (M12 8-pin/RJ45 connector)

CIR Series
M12 26
Vo) =1 ﬁ(_“_/& s
© [Ol=]1 ks
ous| | 473 L), 447
CLR Series
[ 26
° -
3 .
[ ] 5 %,
36.3 Lm) | 447
Type Model L
CIR-2-VG 2m
Standard |CIR-5-VG 5m
CIR-10-VG 10m
CLR-2-VG 2m
Ltype |CLR-5-VG 5m
CLR-10-VG 10m

@

=
@
~
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(m] Installation

Vision Sensor

Installing vision sensor

- Checking sensing distance
and FOV by effective focal
length

- Bracket installation
(fixing vision sensor)

Installing software

- Installing the vision sensor
program, Vision Master, to
PC

Connecting vision sensor A -
Adjusting vision sensor focus

and PC
- Setting network from Vision - Running Vision Master and
Master activating the 'Focusing
—> —»| Guide' function in the

camera setting menu
- Adjusting focus with focus
adjuster

O Bracket installation

@ Install horizontally from the bottom

- bracket A (accessory)

@ Install vertically from the bottom
- bracket B (sold separately)

@ Install vertically from the back side
- bracket B (sold separately)

Avutonics

O Installation position

Place the sensing target at the center of the vision sensor lens.

=

Sensing distance
(installation distance) |

< - - - - - - -

Sensing area

O Focus adjustment

After installing and running Vision Master, use the focusing guide
function to adjust the focus.

Using (-) screwdriver, turn focus adjuster to right and left to adjust
the focus.

FAR
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VG Series

(m] Sensing Distance and FOV by Effective Focal Length
O Sensing distance

T 350¢
é i i
3 300}
[T
250}
200
150
100
50l Effective focal length (f) |8mm 16mm 25mm
Min. sensing distance 50mm 100mm  |200mm
ol—— i ‘ : ‘ : ‘ : ‘ Brightness F2.0 F2.5 F2.5
50100 200 300 400 500 600 700 800 900 1000
Sensing distance (mm)
O FOV (Field of view)
=
%)
X
@®
®
Q
. . £
Sensing distance L
>
@ Sensing distance by effective focal length (unit: mm)
Eﬁ‘;ﬁ:"e focal | sensing distance | 50 100|200 |300 |400 |500 |600 [700 |800 |900  |1,000
FOV 16 32 64 96 129 161 193 255 257 289 322
8mm Horizontal axis (H) |27 54 108 163 217 271 325 380 434 488 542
Vertical axis (V) 17 35 69 104 138 173 208 242 277 311 346
FOV — 16 33 49 66 82 99 155 132 148 165
16mm Horizontal axis (H) | — 28 56 83 11 139 167 195 222 250 278
Vertical axis (V) - 18 35 53 71 89 106 124 142 160 177
FOV — — 23 34 46 57 68 80 91 103 114
25mm Horizontal axis (H) | — — 38 58 77 96 15 134 154 173 192
Vertical axis (V) — — 25 37 49 61 74 86 98 110 123
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Vision Sensor

(m] Vision Sensor Program [Vision Master] w

Vision Master is the vision sensor program that allows setting of vision sensor parameters and management of monitoring data such as Sensors
inspection status and status information. ®
<Computer specification for using software> <Vision Master execution screen> g:fi;

Sensors

i

ee alaselodlaam @D i

Item Minimum specifications PASS)

System 32bit (x86) or 64bit (x64) processor over 1GHz
Operations Microsoft Windows 7/8/10

Memory 1GB+

Hard disk 400MB+ of available hard disk space

VGA Resolution: 1024x768 or higher

Others RJ45 Ethernet port

©)
Door/Area
Sensors

VG Sthies

D,

(D)
Vision Sensor

CEYANE

(E)
Proximity
s Sensors

Vision sensor is connected with Vision Master in Ethernet (TCP/IP) communication. .
X For initial IP address of vision sensor, refer to the following table. Configure the network settings of vision sensor via Vision Master. Eessure

Sensors

IP address 192.168.0.2
Subnet mask  [255.255.255.0 fo)tary
Gateway 192.168.0.1

Encoders

(H)

Connectors/
Connector Cables/
Sensor Distribution

<Inspection setting screen> <Inspection executing screen> Boxes/Sockets

PASS FAL |{

‘ Temperature
Controllers

)
SSRs / Power
Controllers

= i
VG-SERIES

126013

(K)
Counters

L
Timers

<FTP transmission setting screen>

L& FTP B},  Save Changes ™)
Panel
€ Meters
Server IP Address |192.168.0.1 Port 21

& FTP Access Test
User ID guest Password Frk @ (N)
Tacho /

Speed / Pulse
Save Option [Dne or More Failure v] & Show Falled ROT Meters

Saved Path ftp://192.168.0.1:21/ =]

)
File Mame 00000001 :‘)' Display
Units

: ; : : ) . )
<Registered inspections in work group> <Inspection status monitoring screen> Sensor
[EF work List & Resutt Status @ Statistics Initialze

7
=S

Pass/Fail Calculation Time(ms) - Input Trigger 100.0%
493/0(100.0% 218.00 ~ | pass 493
316/177(64.0%
369/124(74.8%
312/181(63.2%

Q)
Switching
0.00 Fail 0 Mode Power
0.00 - Work 19.2% Supplies
0.00 Al Pass 95
154/339(31.2% 0.00 One or More Failure 398 (R)

302/191(61.2% 23.00 The Number of Works 9 Stepper Motors
Angle 1 @ pass Angle 1[0] 280/213(56.7%) 0.00 Total Inspection Time(ms) 287 & Drivers
Diameter 1 @ pass Dismeter 174077941 312/181(63.2%) 8.00 ~ & Controllers

Object Counting 1 @ rass ~ || =i Change Master Image 2850/1587(64.2%) 253.00

Nurber Wark Result ©adi Nurber Work tame
B i [aignment1 [rass » 1 Algnment 1[100]

Brightness 1 Q Pass (A Edi Brightness 1 [ 71]
@ pass

Contrast 1 Contrast 1 [91]

Area 1 @ rass © Delete Area 1[2121]

Edge 1 @ pass Edge 1 [0]

Length 1 Q rass I Delete Al

)
)
( )
@ )
( )
@ )

Length 1 [ 642 ]

o000 0C0C0COQ

e N e s W

(S)
Graphic/
Logic
Panels

()

Field
Network
Devices

)
Software
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VG Series

O Vision Master Work Flow
@ Setting mode

Network setting and device connection
@ Device selection: selecting simulator or connected vision sensor
Please select simulator or device to connect. <2
Device TP Address MAC Address Connectable staus
#x smubtors
» VG4,
& Devices
W VG-MO4W-SE 210.124.102.252 ‘58:E8:08:00:26:D1 °
L
Manual IP Address Searching v oK X Cancel
>
B "| @ Setting vision sensor network and FTP
o~ & Network TP B, Save Changes
beice  [VooAISE on
(&l FTP Access Test:
MAC Address |58:E8:08:00:26:D1 User ID S Password | "ectt
setting oy Save Ot (an or More Fakre <) ¥ show Fated Rot
Saved Path tp://192.168.0.1:21/ =]
File Name. 00000001 2
Camera setting
» . . . G Gmen 8
»| Input image shooting setting o ose poars Trta) g
< - Trigger mode, camera exposure R . 9
time, frame per second, gain, light === e . oe
Seﬂing W, Focusing Guide
Work group setting (max. 32)
. . . . . o Alignment __rs:encs | Measurement|
® Shooting inspection target or opening image file WW
® Sel_ectlng |nspeptlon item [Allment] Prasencs | Megsurameri]
- Alignment, brightness, contrast, area, edge, length, 365 s - checs the mean s f e o
_ angel, diameter, object counting () contrast - checks the contrast of th objec
o le " | ® ROl setting Y ———
S | @ Setting inspection parameter and registering inspection | == e eecis the resence ofthe e
o ® Registering additional inspection Algnment  Presence] Measurement
E (max. 64 fOI' each work group) ¢ Length - measures the length between the two edges.
o)) 0 Angle - measures the angle between the two edges.
c (€3) Dameter - mesures dameter of the crc object.
]
(/2]
Input/Output setting
® Input setting
- Trigger input (TRIG), work group change (INO to IN3), encoder input (IN2, IN3)
) Input. B}, save changes
Input Input Mode Active Level
Trigger Camera Trigger v U Low M
WWork Group Change - Clock ~ | Hon -
[ Input 1 ]| Work Group Change - Data ~ || I High -
Input 2 Encoder - Quadrature A ~ | JL High hd
Encoder - Quadrature B ~ | Hon -
® Output setting
- Inspection complete, inspection result, external light trigger, alarm, camera busy
> > Output B}, Save Changes
< Output Qutput Mode Control Qutput Pulse Type | Duration(ms) Delay Type Defay Time(ms)
Output Inspection Complate v NPN v JLN.O. v latch -|ll10 After Inspectio... v 0
Insepction Resuft ¥ NPN v JLNO. v Pulse v 10 After Trigger L.. v || 17
[IBEIEEN Ecteralight Trager ~ | nen - no. | o fer Ins 0
ty Alarm ¥ | Trigger Input Error v | NPN v JLN.O. v latch v fter Ing
- Output logic combination: with logic combination operator, setting conditions for result
output from inspection results which are registered in work group
"k Output 0 Inspection Resuft Logic Combination -
@ Logic Output Logic Option Result
» - & AND - -~ @ Fal
- 1] orR ! not Q@ pass
& Alignment 1 - Q@ pass
- Brightness 1 Q@ Pass
- & AN Q pass
&5 Alignment 1 @ pass
< Edge 1 Q@ pass
€ Diameter 1 Q rass
W outputo ‘ [ output1 | [ outpur2 | W output3
EEEE— . .
Inspection - operation mode

Avutonics




@ Operation mode

Operation mode

Vision Sensor

(A)
Photoelectric
Sensors

(B)

»
>

<
<

Trigger
fail

Trigger input

- Trigger input

- Inspecting trigger pass/fail

- Applying trigger delay mode (time/encoder)

Fiber
Optic
Sensors

©)
Door/Area
Sensors

Trigger pass

D,

(D)
Vision Sensor

Reading CMOS image
- Recognizing image taken by vision sensor

(E)
Proximity
Sensors

Y

(F)
Pressure
Sensors

Image processing and inspection results output
- Applying work group setting
- Executing maximum 64 inspection items for each work group

(G)
Rotary
Encoders

(H)
Connectors/
Connector Cables/

Sensor Distribution
Boxes/Sockets

)

\

Output

- Operating output values of OUTO to OUT3
- Applying output logic combination

- Applying delay time, duration

Temperature
Controllers

)
SSRs / Power
Controllers

(K)
Counters

A

Y

Work group change process

- Parallel work group change input (INO to IN3)
- Serial work group change input (INO, IN1)

L

Timers

(M)
Panel
Meters

A

FTP file transmission
- FTP transmission of set result image

(N)

Tacho /
Speed / Pulse
Meters

)
Display

Units

\/

A

Ethernet communication
- Checking image and operation status
- Real time monitoring of vision sensor
- Switching to setting mode

(P)
Sensor
Controllers

Q)
Switching
Mode Power
Supplies

Avutonics
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VG Series

O Inspection function

Item Description
Compares features of the registered image and input image to search for a similar pattern position, and inspects
the input image with information of the searched pattern position and rotation angle.
<Template> <Pass> <Fail>
@ s ?.
L #l
< !5 IIT;‘: B
L
Alignment q
Inspects brightness of ROI of the input image based on the brightness average value of ROI (Region of Interest) of
the registered image.
<Template> <Pass> <Fail>
\ ! 4 —_—
- @ - —
P (N  E—
' l —
Brightness [—
L -
Inspects contrast of the input image ROI based on contrast of the registered image ROI.
<Template> <Pass> <Fail>
¢ i .
Autonics saluoiny|
Contrast -
Inspects the ROI area of the input image based on the ROI area of the image registered by the user.
<Template> <Pass> <Fail>
q >. F!
Area -
Inspects the direction of the edge in the input image based on the edge registered by the user in the same area.
<Template> <Pass> <Fail>
"//b,,;/:«,%
| o
E—
¢ DISPDSABLE FA ALfg!
ALCO
Inspects the input image based on the length between two edges registered by the user.
<Template> <Pass> <Fail>
? [T © .
Length mﬂllllllnmm,m L. "‘" |“|.'H.'ﬂ |!|!E|||||[_Tf
f— o
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Vision Sensor

(A) )
C S
Item Description ensers
Inspects the input image based on the angle between two edges registered by the user. &
Optic
<Template> <Pass> <Fail> Sensors
& 8 (C)
i' i’ Door/Area
N Sensors
. T L
Angle e e il = - o
Vision Sensor
Inspects the input image based on the area between two circles registered by the user. ffr)oximi(y
Sensors
<Template> <Pass> <Fail>
(F)
Pressure
- Sensors
" i' ©)
i Rotary
Encoders
. e <
Diameter

(H)

Connectors/
Connector Cables/
Sensor Distribution
Boxes/Sockets

)

Temperature
Compares the umber of object in the input image and the number of object in ROI of the image registered by the user. | | Centrollers
<Template> <Pass> <Fail> W
SSRs / Power
Controllers
) :
OY0) ¥ w
|- & Counters
Object counting = |.
(L
Timers
X These examples include position alignment. (except area and diameter inspection) (PM) |
M:rt]eers
Tatho
(w] Proper Usage Spoed puise
Meters
© Cautions during Use o
Display
® Follow instructions in Cautions during Use. Otherwise, it may cause unexpected accidents. Units
® |n case of 24VDC model, power supply should be insulated and limited voltage/current or Class 2, SELV power supply device. ®
® |n order to avoid malfunction from static electricity or noise, ground shield wire of the power 1/O cable. gﬁmm
® Do not disconnect the power supply while setting operation or saving set information.
It may cause data loss. anhmg
® Do not disconnect the power supply while updating firmware. It may cause product damage. gss:"zgwef

® Keep optical section of the sensor away from the contact with water, dust and oil.
It may cause malfunction.

® When changing the light or filter, use the assembly tool and observe installation instruction.
® \When the sensor is not used for a long time, separate the power cable and to store.
® \When connecting network, connection must be operated by technical expert.

® |n the following case, disconnect the power supply immediately. It may cause fire or product damage.

@ When water or foreign substance is detected in the product
@ When the product is dropped or case is damaged
® When smoke or smell is detected from the product

® Do not use the product in the place where strong magnetic field or electric noise is generated.

® This unit may be used in the following environments.
@ Indoor (in the environment conditions in specifications)
@ Altitude max. 2,000m
® Pollution degree 2
@ Installation category Il

Avutonics

(R)

Stepper Motors
& Drivers

& Controllers

(S)
Graphic/
Logic
Panels

()

Field
Network
Devices

)
Software



Applications

(] Applications

Sensing presence of text on the food container

Sensing the sealing status of the container

Sensing the printing status of the cosmetic case

Sensing presence or defect of the syringe rubber seal

.tll’\

M

Sensing the number of containers
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Applications

(m] Applications

(A)
Photoelectric
Sensors

Sensing the size of the product box Sensing the component shape of the spark plug -
optic
Sensors

©)
Door/Area
Sensors

D,

(D)
Vision Sensor

(E)
Proximity
Sensors

(F)
Pressure
Sensors

(G)
Rotary

(H)

Connectors/
Connector Cables/
Sensor Distribution
Boxes/Sockets

)
Temperature
Controllers

)
SSRs / Power
Controllers

(K)
Counters

L

Timers

(M)
Panel
Meters

(N)

Tacho /
Speed / Pulse
Meters

)
Display
Units

(P)
Sensor
Controllers

Q)
Switching
Mode Power
Supplies

(R)

Stepper Motors
& Drivers

& Controllers

(S)
Graphic/
Logic
Panels

()

Field
Network
Devices

)
Software
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Technical Description

(@] Vision Sensor Overview (m] Use of Light and Filter

Vision sensor takes a picture of the sensing target and © Light
distinguishes features through image processing to output

data or inspection result. In order to get an image of stable quality, it is important to

select the proper light for material, shape and gloss of the
sensing target and brightness of the place.

N NS NS N

> 5 EXe)
. 5 o5 [e]
Signal [ 5 83
- 3 Angl ¥ § 4
] 5 ERe) =3 White Blue Green Red
- =1 Q 5
© Color filter

Vision sensor
camera snapping

Obtaining image Distinguishing
from the camera shape
Outputting inspection, Inspecting Aligning
result to external defect position

® Human and vision sensor

Wil

ltem Human Vision sensor .
Subjective data Objective data by constant Without color filter Red color filter
according to a worker |input - 225

Accuracy Possibility of error

(error) y Upgrading function and — 180

occurrence according
to worker’s condition
Worker shift according
to working time
Slower inspection
speed due to limited
inspection and
distinction

Requiring worker’s
Proficiency | proficiency (training
time)

A steady increase of |No additional cost after

accuracy by system update

Continuity Continuous work

Faster inspection speed
according to the system
configuration

125

60 Based on the contrast of color,
. making darker parts darker, while
Rapidty - 0 maintaining overall color
© Infrared cut-off filter

Directly usable right after Without infrared cut-off filter |With infrared cut-off filter
installing the system

Cost L .
personnel expenses |[initial installation
No output function,
direct inspection Various output with
Output - A
and result input by  |communication
workers

— Focused on the heater | — Focused on the safety net

* Photoelectric sensor and vision sensor © Polarizing filter: cutting diffuse reflection
A vision sensor can replace multiple photoelectric sensor and
can be connected with another device to set various input/

Without polarizing filter With polarizing filter

output options. in
ltem Photoelectric sensor |Vision sensor
Performance |Low High
Flexibly settable with
Setting Simple communication setting

according to environment
Sensing target object with
various inspection function

gﬂalﬁcaﬁon Simple sensing of |(alignment, brightness,
(irF:Spe ction) presence contrast, area, edge,

length, angle, diameter,
object counting)

Biseva - A e | PEASE

— Worse visibility — Better visibility

% Diffuse reflection: light is reflected from the uneven
surface and scattered at many angles.
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(m] Glossary
© Pixel

An image is made up of the square dots which are not
divided, and the square dots, the smallest unit of an image,
is called 'Pixel'.

The more pixels the image has, the more precise and
detailed the image is.

B

& 320240

720x480

1280x%720 720P

1440x1080 1080P HD

High number of pixels Median number of pixels Low number of pixels

© Shutter function

Shutter is the entrance of light to enter into the camera,
and controls exposure with opening/closing time.

Rolling Shutter

Technical Description

© CMOS (Complementary Metal Oxide
Semiconductor) image sensor

(A)
Photoelectric
Sensors

Measurement|Acquires an image by converting the signal of
method each pixel

- Low power consumption

- Stronger to impact or vibration

- Faster by Individual A/D conversion

- Minimized interference with operation by pixel
- Economical price

Object recognition, distance measurement,
ultrafast camera shooting

Features

Application

© FOV (Field of View)

FOV is the size of the area that can be inspected at one
time, and it is the area that vision sensor can see.
Depending on the effective focal length, sensing distance
and sensing range are different. A%

712

5 o”’e/e*,

Jat s
%\ 7 ‘(/y)

LA

s

Sensing distance

Vertical axis (V)

© ROI (Region of Interest)

ROl is the area of interest to inspect in the image captured
by the camera.

ROI—

(B)
Fiber
Optic
Sensors

©)
Door/Area
Sensors

(D)
Vision Sensor

(E)
Proximity
Sensors

(F)
Pressure
Sensors

(G)
Rotary
Encoders

(H)

Connectors/
Connector Cables/
Sensor Distribution
Boxes/Sockets

)
Temperature
Controllers

)
SSRs / Power
Controllers

(K)
Counters

L

Timers

(M)
Panel
Meters

(N)

E—] Tacho /

g o | i ;pe:edlpulse
= eters
[+
o E—
é" e Drapiay
= __ Units
Time
)

_ _ . Sensor
This method captures an images by scanning screen Controllers
horizontally or vertically. Since the exposure timing of the @
sensor is different, image distortion can occur. Switching

Supplies
Global Shutter ®
Stepper Motors
& Drivers
] & Controllers
@ ey
z s,
& = Graphici
w i nss | Logic
%D psi==3] Panels
E fon .
e —] Field
Time getvyork
levices
This method captures the whole part of an image at the w
same time. When taking pictures of fast moving object, Software
this method helps take pictures without image distortion.
° -
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