Machine Vision PSI
OCAS and Integrated Inspection Camera
Application Note

OCAS (Over Conveyor Analysis System)

OCAS is the versatile machine vision platform upon which our bespoke industrial solutions are
implemented. These solutions are tailored in house to meet specific client requirements by our
experienced team of optical, hardware and image processing engineers.

The unit is installed over a production line to
provide live, in-process quality assurance
(QA). It uses a variety of cameras and eye safe
illuminators which perform thermal, 3D and
visible surface inspection to locate defects.
OCAS can detect and classify defects on
multiple surfaces, quantifying them by size
and severity. Results are reported through an
intuitive user interface accessible over a local
network to provide instant feedback to
personnel. This allows more responsive
quality control and facilitates lean
manufacturing workflows by reducing non-
value-added time. OCAS enhances the ability
to control production processes optimally,
reduce wastage, and minimise production
times and costs. Solutions built on this platform are proven across Europe with systems developed
and deployed for major organisations.
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We provide full design, development, manufacturing, installation and support services for our
systems.

OCAS Features:

e QOCAS will analyse production in 3D.

e Detect upper & edge surface deformations.

e Detect and optionally classify visible defects.

e Quantifies defects by size & severity.

e Applies user defined control parameters to generate good/not good decisions.

o Neural net based classification trained using samples audited by experienced personnel.
e Can be integrated with the production line control system.

e Can be employed to automatically reject defective product.

e Can log analysis results for audit purposes.

e Can operate 24/7 over extended periods of time.

e All active components are accessible and serviceable without requiring production line stops.
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OCAS Specification:

Physical Dimensions (+/- 1mm)
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Side View of OCAS

OCAS is supplied on legs which extend directly down from the footplates shown to fixing points on the
floor. Floor fixings fit within the footprint of OCAS as shown. The legs are adjustable to allow OCAS to
be positioned at the correct height relative to the surface of the conveyor plane.

Note:

Height of the legs is adjustable to suit the height

d L of the conveyor, using the bolts provided and the
locating holes.

Max Leg Height: 1260mm
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Isometric view of the mounting legs showing adjustment bolts.

Leg footplates are welded or bolted to a suitable mounting surface (typically the floor). The complete
system weighs no more than 1200Kg. The mounting surface should be stable and capable of
supporting this weight.
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Production Line Specification

PSI

Parameter Min Max Notes

Conveyor speed | 0.00 m/s | 0.83 m/s | Speed under OCAS.
Analysis automatically suspends when the conveyor is
stationary.

Conveyor height | 1250mm | 1750mm | Height measured from leg footplate mounting surface

Clearance over 2500mm Clearance required at installation may exceed this to

conveyor allow lifting of the system

Conveyor width 3210mm | Includes external (stationary) frame in addition to
conveyor bed width.

Production 2500mm | Width of analysis region (region where product can be

width analysed). Analysis region must be centred under OCAS.

Production 20mm 350mm | Measured from conveyor surface

height

Maximum over-height 475mm | Measured from conveyor surface. Assumes maximum

production

width production.

Environmental Conditions

Minimum Maximum | Notes

Storage Temperature -10°C 40 °C Temperature changes should be minimised
- Non-condensing environment
0, 0,
Storage Humidity 30% 60% Humidity changes should be minimised

Other storage Requirements

Store in a low dust environment.
Store away from sources of vibration such as heavy machinery.

Startup Temperature 10°C 40 °C
Operating Temperature 0°C 50 °C
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Connections

Specification Connection Connection
Point Type
Power 220-240V (AC) Server cabinet | Hardwire
Supply 50- 60 Hz
6A
Air Supply | 10 bar max, Instrument air. Air 8mm OD
5 bar min Air must be clean and distribution 6mm ID
6 bar nominal filtered. panel Pushfit pipe
Internal distribution max
6 bar.

Typical consumption
estimated to be 66 |/min

Network 100Mb Ethernet or Server cabinet | RJ45
faster. over Cat5e
(minimum)
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OCAS Working Examples

The following are illustrative examples from current OCAS installations.

Top surface depth map analysis

PRE-CROSSCUT CROSSCUT DIMENSIONAL FINAL RESULTS

A customised interface showing detected and classified defects on a live production line.
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CAPTURE OMMUNIGATIONS

made idle status connected

cameras i calibrated device framerate orchestrator S inputs:
crosscut yes. connected ofps crosscut ok ; 1
dimensional yes connected 13ps dimensional ok E e
port yes. connected 19fps side ok
part-3d yes connected 8afps side-3d ak
sb yes connected 191ps side ok uptime 31d 22h 18m 265
sbad yes connected Bafps side3d ok 9 stats
thermal yes connected 9fps top ok ﬁ rate 337.74 MB/s 232.26 MB/s
top yes. connected 9fes top ok total BOB.50TE. 564.33TB.
top-port-3d yes connected 138 fps top-3d ok
2 top-sb-3d yes-11 connected 138 fps top3d ok
= heights
2 dimensional 197.6mm
main 197.6mm
odometers id speed status
precut 026 m/s connected
orchestrators
IISCELLANEC R I
archive ok ° crosscut ok
2 status ok 8 dimensional ok
E = final ok
] g precut ok
ple enabled protocal rate status o id == =
yes v a1ys connected g 3 o
ke stages id precut dimensional (] 1 0 ok
o id 17294 17158 17138 b 2 0 ok
z queued 3 o 0 g 3 o ok
= result alarm alarm pass. ﬁ 4 [ ok
syne g 5 0 ok
00f ofog sampling
source Iobettop Iobe:boost Iobe:crasscut
stored o s 282

Live system health feedback through the user interface
(optionally transmitted to the line control system)

CLRRENT HISTORIC CONFIGURE

20210818 ~ 169
41456919.0 <

96|
414560290 o
414560270 o
414560280 o 89
414860320 o
A4565300 o 74l
415034630 o
20211404208 L3
asoETro o 59
415068540 o
415034640 LT
415038840 Y

49

36|

26|

Results logging to provide a historic record for audit purposes.
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Order 20211404931 .: ?ga
Crested 2021-04-14 20:40:29 UTC e
Revision 0 o
variants 0
Overall v
&)
Dimensional Thresholds v
Defects Thresholds v
7
2
2y
1)
~ &, & C G % by T G G % 4 iy
%, U B %, %, T, o, % % % % % e
c7 W %, %, 8 4, G % 1828
% % By, o % ™ 1834
“d‘y % 2m

Users

MANAGE ACTIVITY
Logs Time User Details
recipe 35084419:0

revision 1

2020-09 change defects bulge:size-reject from 2000010 0

T change defects:bulge:threshold:alarm from 0.6 to 3
change defects bulge threshold reject from 7 to 0

201905 20200318 09:57:41 Ralf recipeupdate change defects burn:sizereject from 200010 2250

change defects bum thresholdreject from 0,65 to 0.6
change defects:crasscut sizerreject from 2000 t6 2250
201906 change defects:crosscutithreshold:reject from 0.5t0 0.6
change defects fold:threshold:alarm from 5 to 0.9

2019-09

201508 change defects hotspotabsolute threshold reject from 85 1075
202102 iaz
PR type defects

change bulge:sizeeject from 20000 to 0
201310 change bulge:threshold:alamm from 0.6 10 3

change bulge-threshold:rejest from T to 0
20200 20200318 10:0021 Ralf dbupdate change burmsizerreject from 2000 to 2250
2020-01 change burn-threshold-reject from 0.65 10 0.6

change crosscut threshold reject from 0.5 ta 0.6
B change fold:threshald:alarm from 510 0.9
201911 change gross:size reject from 40000 to 0

change hotspotabsolute threshold-eject from 5 10 75
202002 .
202104 20200318 10:0053 Ralf dbupdate type defects

change crosseut'sizeTeject from 2000 to 2250
201912 P

201903 2020-03-18 10:02:54 Ralf dbupdate type defects

User access controls and activity logging
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Timeline fth ~ Languages Debug  Camer:

Languages CORE

English
ok OK
cancel Abbrechen
update Aktualisieren
revert  Wiederherstellen
export exportieren
import Importieren
save Speichem
create Erstellen
delete  Loschen
time Zeit
user Benutzer
event Ereignis
details Einzelheiten
menu  Mend
health Status
languages Sprachen
debug Fehlersuche
cameras Kameras
seitings Einstellungen
users Benutzer
server-error Serverfehler
downlead-original  Original herunterladen
login  Einloggen
logout  Ausloggen
username  Benutzername
password Passwort
incorrect-password  Ungiiltiger Benutzername oder ul
logged-in  Sie wurden erfolgreich angemeld
logged-out  Sie wurden erfolgreich abgemeld
legged-in-as Benutzer:
notlogged-in  Nicht angemeldet
change-password Passwort andem
current-password  Aktuelles Passwort

new-password MNeues Passwort

_ repeat-password Wiederhole das neuse Passwort

Custom interface localisation.
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Integrated Inspection Camera (IIC)

[IC is an integrated image capture system featuring high intensity pulsed illumination and advanced
camera technology to prevent motion blur and image distortion. It is available with visible or near
infrared lighting (NIR) options and provides compact image capture capabilities for inspection
systems.

The NIR configuration is ideal for applications operating in the same area as personnel. Since the
lighting is invisible to the eye, high pulse intensities can be employed with no impact on human
operators. The intensity and short duration of the pulses eliminates the effects of ambient light for
many applications.

The visible light variant provides controlled white light for colour analysis. The IIC is available with a
wide range lenses allowing the system to be optimised for specific applications.

The system is low power, with the illumination running from 21.5V DC, 4A supply in and the camera
supplied by a USB 2.0/3.0 host interface. The camera is capable of full frame capture at over 30 fps.
The camera features a watchdog which can optionally reset the camera after a period of inactivity.
The system is designed for durability and unattended 24/7 operation.

The 1IC is compatible with VESA wall mounts up to 100mm x 100mm and 1/4" x 20 UNC (standard
camera mount fixture connection). It is lightweight, compact and constructed with a robust dry
powder coated finish.

An optional RS485 connection is available for configuration and monitoring of the illumination sub-
system.

The unit is designed for integration with products based on the OCAS platform.

1 USB 3.0 only
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lIC Specifications

Property Specification ‘ Notes

Weight 1.3Kg

Mounting VESA 75 x 75 (M4 thread) Rear
Options 100 x 100 (M4 thread)

75 x 50 (M4 thread)

100 x 50 (M4 thread)

Camera Mount | 1x%” x 20 UNC thread | Rear, Top, Bottom

Cabling | Unit to Junction Box or Cables Included
host 3m max length
(power and signal)

If connecting to OCAS or extending cabling from a junction box

OCAS - Junction Box 50m max length Must be Power over
(ethernet) Cat 5e/6 Ethernet (PoE) compliant
RJ45 connectors
OCAS - Junction Box 50m max length
(power) 2 core
2.5mm? CSA
OCAS - Junction Box 50m max length Twisted pair with screen

(signals) 0.2 - 0.5mm? CSA

Power 21.5v DC

Angle to horizontal.
Itis recommended that
this is adjustable.

Mounting Angle 55° Max

35° Min

Installation properties
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Physical Dimensions (+/- 1mm)

Airinlet

PSI

Camera and illumination output

Data connection |

E.

g USB
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1/4" 20 unc
Mounting point

Connection and Mounting Points
Top View

Power + Low speed
Communications connecior

1/4" 20 unc
Mounting point

Rear View Showing Mounting Points
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Case Study

An analysis system was created using OCAS components to determine packaging conformance. The
client required a system to ensure all boxes of a specific type were sealed with a packing strap correctly
covered by a packing label to meet export requirements.

Boxes pass the inspection point at high speed. The system is required to automatically divert
incorrectly packaged items for rectification without impacting throughput.

74.357143

e=0.39 t=-0.10

Image 1: Detection of correct packaging

In image 1 the system has detected the box, verified the type, confirmed the packing label is present
and correctly covers the packing strap.
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Image 2: Detection of incorrect packaging

In Image 2 the system has once again detected the box, verified the type and confirmed the packing
label is present. However, the system has detected that no packing strap is present under the label.
This box is identified as non-conformant and redirected for remedial action.

The quality checks can be seen graphically within the red boxes on both image 1 and 2. A green icon
highlights a pass and a red icon highlights a failure. The system emits a pass/fail signal over MODBUS
which triggers redirection of incorrectly packaged boxes.

The application did not require a full OCAS and could therefore be implemented using the Integrated
Inspection Camera.
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Contact Us

For further information on our machine vision industrial solutions please feel free to contact us. This
can be done through our website at https://www.perception-si.com/contact-us

Alternative you can call us on +44 (0) 1302 729126.

Copyright and Confidentiality Statement

This document is a strictly confidential communication to and solely for the use of the recipient. No
part of this documentation or the products described in it may be reproduced, transmitted,
transcribed, stored in a retrieval system or translated into any language in any form or by any means
(except documentation kept by the purchaser for backup purposes) without the express written
permission of Perception Sensors and Instrumentation Ltd. Specifications and information contained
in this document are furnished for informational use only and can be subject to change at any time.

Copyright © Perception Sensors and Instrumentation Ltd. and Emergent Design Ltd.
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