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About Autonics

Autonics is a globally trusted provider of
industrial automation products from South Korea.

Autonics is a leading provider of automation solutions in
South Korea. We develop and manufacture a wide range
of automation-related products which are marketed
worldwide. Our core products include various sensors,
control devices, motion devices, process automation
instruments, control switches, and peripheral connection
equipment.

Avutonics

Our products are trusted and adopted by engineers in
various industrial applications including food
manufacturing & packaging, plastic & rubber processing,
semiconductor equipment, and metalworking machinery.

Our technology is also widely-applied in day-to-day
automation devices including elevators, screen doors,
ATM machines, CCTVs, and electronic office equipment.

Autonics Corporate Profile
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Headquartered in

South
Korea

Autonics

Make Life Easy

Korea's Top
Automation
Company

Specializes in
Industrial
Automation

Provides

Total
Solutions

Manufacturer of

Sensors
Controllers
Motion Devices
& More
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Global Network o

Autonics Russia
Headquarters
A A South Korea .
Autonics U.S.A Autonics Turkey ﬂ ﬂ j:'t;;l;l‘lcs
Autonics China

Autonics Mexico Autonics India

ﬂ Autonics Vietnam
Autonics global network consists of 12 international offices and 150 distributors
spanning over 100 countries. With a vast sales and technical support network, I Autonics Malaysia
Autonics is able to provide comprehensive automation solutions for our customers
across the gIObe' u Autonics Indonesia
Our experts around the world are working day and night to constantly deliver new

and improved values, so that we can contribute to improving the quality of life and
creating
A

a more convenient world. 7 o 1

150

Distributors

100

Countries

International
Offices
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Autonics R&D Center is the hub of research and
development aiming to advance current technology and
securing new source technology. The R&D center also

promises to strengthen research capabilities for diverse
automation solutions across all industries.
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Safety products are installed in potentially dangerous or
hazardous areas to safeguard personnel from injury and
protect equipment from damage.

Safety Light Curtains Safety Switches

« Safety Light Curtain » Door Switches
* Door Lock Switches
« Safety Non-Contact Door Switch

 E-Stop Push Button Switches

Avutonics rora better, more convenient world

Safety Controllers

» Controllers
* Relay Units
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Sensors

Sensors are the most essential and commonly used components in automation systems. . 1
Autonics provides a wide variety of industrial and commercial sensors, ensuring that the : ‘ﬁ
most fundamental parts of automation systems are built with quality and performance.

Displacement Sensor Photoelectric Sensors Area Sensors

Vision Sensor Proximity Sensors Fiber Optic Sensors

J'-/
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Controllers

Autonics

Controllers are widely used in various industrial settings to adjust or maintain b
outputs of specific processes within a desired range. Autonics provides a diverse r:
highly accurate and reliable controllers for stable and ideal system control.

Temperature Controllers Power Controllers Counter

==y

Solid State Relays
HMIs

Avutonics rora better, more convenient world Autonics Corporate Profile 12



Motion control involves automation of moving parts of machines in a controlled manner.
Autonics motion devices, consisting of stepper motors, stepper motor drivers, and motion
controllers, provide comprehensive solutions well-suited for a wide variety of motion applications.

Closed Loop Stepper Motor & Drivers

Motion Controllers
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5-Phase Stepper Motor & Drivers

2-Phase Stepper Motor Drivers
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Connectivity . . i
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Connectivity devices are communication devices used to send and receive signals or dat
between the environment and information processing systems.

Field Network Devices Distribution Boxes

Valve Plugs
§i's
n::i*’
- 2 Ne T f/.“’“ 1/0 Terminal Blocks

Connectors Socket
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Runtime Name
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\/= \ine Graph

PresentVale

= \[O @ Runtime

A\ Parameter

Autonics software offers intuitive GUI interface and simple settings, allowing users to easily
configure parameters, monitor and save important data, and create various programs for diver

Software

« Device management software (DAQMaster)

« Vision system management software (Vision Master)
« Laser scanner management software (atLidar)

» Motion device management software (atMotion)

« Logic programming software (atLogic)

* GP/LP screen editor (atDesigner, GP Editor)

» DS/DA time sync software (World Clock)

[ ]
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Optical Sensors

= A sensor that identifies the position( X, Y, Z ) / Color / Size of an object of interest
using light (visible & infrared light)
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Optical Sensors

¥i= M Laser
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Single Beam Sensor
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Displacement Safety Light
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Optical Sensor Element Technology

= Optical Design
- Optical elements, lenses, and optical systems to emit and receive light

- Mechanical optical axis alignments of optical elements and optical systems.

[ ]
Avutonics rora better, more convenient world
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Optical Sensor Element Technology

= Hardware Design
- To handle the emitted light
X Precision/high speed control processing
- To process receiving light signals
X Light-receiving circuit design for high-speed response

% Noise removal processing for small signal

[ ]
Avutonics rora better, more convenient world
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Optical Sensor Element Technology

= Software Design
- Optical systems and H/W In/Out control
- Disturbance noise avoidance algorithm

- Algorithm for clear identification of various targets against surroundings.

[ ]
Avutonics rora better, more convenient world 20
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Conventional Development

= Inconsistency between Requirement, Design and Implementation

= Cost and Time consuming to debug after Implementation

» Too much Legacy Code

[ Requirement 1%

Difficult to analyze whether the requirements are
accurately reflected in the design

" N
Design %
. )

Unable to optimize and test designs at the system
level

Repetition

f )
Implementation %
& J

Verification is possible only by building a hardware
prototype.

[ Integration 1Z

Limitations of handwritten code
(Time required and developer error, etc).

[ ]
Avutonics rora better, more convenient world

Can a sufficient review be done
before actual implementation?
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Purpose

= Analysis workflow based on Simulation
= Prevention of Human Errors

- mismatching requirements at the design

[ ]
Avutonics rora better, more convenient world 23



MBD Adaptation

= Performance Prediction Analysis in Model-Based Design

- By Integrating the Electronic circuit(PSpice) and Optical Analysis results

in the Simulink Environment

Optical
Design

System
Integration

Simulink = .
Verification

Simulation

[ ]
Avtonics rora better, more convenient world

Process

Requirement

Integration

MODEL BASED DESIGN

Traceability(Tool Based) between
Requirements and Design Models

Optimization and Testing Designs in an
integrated Simulation Environment

Pre-Verification before Development
and Actual Production in units of
functional blocks

Minimize Design time/human Errors
with Automatically generated code

& & &

MO[PHON uonedIJIdA 1@ Bunsa] ssajweas




CONTENTS

lll Detail Review

1. Requirements Management

2. Design

3. Implementation

4. Integration and Verification
—— i

=11
= ﬂll_!ll!l
: rm:n'm i
E T

e~ s r “ ) |
- Rl DTN
g e ;ﬁnurm

gacdis]

i

- ljﬁ

Ty
IT‘IHH

|
i

T
iy

Jiaasnssass

pusganais]

BEN




Requirement

Requirements Management

Implementation
Integration

= Clear Traceability between Requirements and Design
- Requirement Allocation and System Architecture

- Requirement-based Design & Traceability Building-up in Simulink
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[Appendix] Action Example 1

€ Simulink - Requirement

MODELING FORMA &P SESYSTEM BLOCK. R

T QITAE FAA

(ZEHAN ERE W]

Autonics

V24 Moixl  10369M eof 03 @0l

Avutonics rora better, more convenient world

Clas Jptceast 1. Zpc}

Requirements

b 4 Impot & Highlight Links 1S “o
New 1 0pen [ Lot
Requirement Set
EOURENENT SET ' oLITE Aavze
’ -

Teaching input (GPIO)
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Requirement

Detailed Design

= Design Optimization and Estimation in an Integrated Simulation Environment
- Configure the Integrated Test Environment based on System Architecture

- System Configuration = Unit/Integration Test = Code generation

System Architecture System Architecture W Part
H/W Part S/W Part . — (Circuit)
/W Part -
- Core Logic (Circuit) (e h -
Circuit : Saring P o Cosdaing g S
(Processing) Ot Localodtnkocated D ‘g
IC Chip Device ’EM 7] S -
= {t fos
Control - — <
[ R B
<] H/W Part
Teaching Input (GPIO) Wh ey — (|c Chip)
| e - 0=
B - o= D T —
e @ H/W Part S/W Part (Circuit)
Exiu3 (Circuit)
Ouput LED————-—
RIS
Sensor X Device Control: Device Driver for H/W control
(System) % Core Logic: Including processing algorithm composed of S/W Application

[ ]
Avtonics rora better, more convenient world 28



Detailed Design

Integration

= Design Optimization and Estimation in an Integrated Simulation Environment
- Configure the Integrated Test Environment based on System Architecture

- System Configuration = Unit/Integration Test = Code generation

System Architecture .
Core Logic
H/W Part S/W Part (Processing) .
. Core Logic @
Circuit (Processing) | | =7 | | = el o BGSin
- Average ocess
IC Chip Device Filter Sensitivity - . -
Control D Control Control
| Device Control ce Lontro —
(Configuration)

e W
]
=]

N

|

I
|

|

I

I

= | [
Device Control ; | - ==
(Output)y =~ —

Device Control
Core Logic PPy ) ) )
(Processing) X Device Control: Device Driver for H/W control

% Core Logic: Including processing algorithm composed of S/W Application

Device Control
(Sensing)

X BGS : BackGround Suppress

[ ]
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[Appendix] Simulink Module Test
€ Optical sensor S/W module test

- Configure test harnesses by functional block and identify test cases

based on requirement

- Check the simulation result by changing the input conditions according to the test procedure

- Perform functional unit verification for the designed module

< Test case & Report >

Testing Method Hlas Fh/AEe Input Condition utput Condition Related Module
T Simuink Dutput Block RS Test Hamessl FES0H TestHamess Output 1
mding | B9 OdeZt 8718 8 EmitPeriodo] W2 F712) Puke TR A7t =32 an o
. 3 IE Sy TP Lo| ANGES 4% TT UL S LTET =l Cutout SW
4 $F Teojgs ST Sof HFSH 3 A0 400 88 SoEt -
A=
| h [ \
] -
- I e
ALl = I .
= . -
o “ - :
T
. No Bj&= T3 0y 4 Ha= Ea Pass/Fail
. Light-ON &3
EmitPeriod : BT ST Aol B0 |93 T0jE:
J HETHE Fulse O U5 (50w |- BF SS(Mods) < .
ioE = Light-ON3} =3
1 P ! 4+ T Y Fasz
= b
*ya|gl cONOF ess nEn Y | o oaed
s Pt FTEIE
" &2 - FinalCutput = 10M)
Emitperiod : S48 B% Ao|S0] |47 eiie: perk-ON 22
#ymEte Pulse M1z 017} (50u) o un
2 ST BT I ATUD Pass

< Modeling block Design >

- FinalOutput
FEETEAE ¥ m,
- FinalOutput = O(OFF)

SON/OFF FHR=E 7|22 B8

-

[ ]
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Implementation

= Fast Implementation with Hardware [ Performance prediction ]

Requirement

Integration

- Advanced algorithm design using models to some functions of Core Logic

- Algorithm Design = Simulink Modeling

=>» \erification based on Simulation

”/7 K\\ "//

Sensitivity Control

v’ Anti-saturation and automatic sensitivity control

v Movmg average fllter for n0|se reduction

I\
Cycle (k) Cycle (k+1}

Average Filter

=

~ \ A oy
( N ) ) ) , | Verification li \
v' B.G.S processing algorithm to improve black and white error - —
BGS Processing = sy ﬂij:‘ 5 - ‘ w | o
\\, ,/ﬂ ‘\\, — el =0 y

[ ]
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[Appendix] Action Example 2

€ Simulink - Sensitivity Control

Sv Highlight Links
Share

al 4o & Import:
Save All  Asquirements Mew ™ Opem
- Editor Fequiremant Sel
e FEGLIREMENT SET
- 0 x
ensor R =
#ul Light Control
# My PhatoSensor R @
# [ apglication (Appl
Ed
=W =
Processing
ference
Alarm
ity Cantral
[Pe) Coutprus Part ey
8] Receive Part W
Fster s Aw
3] .
=
L '
il .
& 3-six
-
«

or 8 b P8 Phototensor R ¥ [l application (Applicatio

ain Cycle Control

[ ]
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[Appendix] Action Example 3

€ Simulink - BGS Analysis 1

|
|

EPDSW1 mPDSW2

®ranDatah o rawDatad
 E——

LT Eeeee—— { 1=y
CEh =
o

PSpice
Systems

W AD_Ver

=g

*
[ ]
Avutonics rora better, more convenient world
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[Appendix] BGS Data Analysis

€ Co-Simulation Extension applied

- Acquire test data by applying specified numerical parameters(Light data, Amp gain & noise, etc) to input data

- Predict the actual system performance of the built-in S/W algorithm

(Maximum detection distance, Hysteresis distance, Black/White Error distance, Etc)

Light data input
by distance ( Optical data )

g
[

|

als
il

10

Amp gain setting
& Noise factor

S/W Processing Block

(101

>
Z/ “““““ |
> :

[ ]
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PDA (White), PDB (White), PDA (Black). PDB (Black)

PIDA (White)

m—— ——— pos ey
500 | \ \ P Biack)
I \ PDS (Black)
0| \ \ 00 AIAE (White), A/A+B (Black)
/ \
AN AAB (White)
00l \\ 800 e Black) | |
\
OO - \ . BOO -
/ . .
500} e 700 N
i - b
500 \
oo - | \ i \
I T S 500 -
500 ~— T
! T " amt ~
of .
300 g
L ' A e —
25y ¥ g e
Wl Y]
100 | WA
Sy 50 100 150

< Check processing result [ratio calculation]>

sase 2 - Oulput (White), Case 2 - Stable (White), Case 2 - Output (Black), Case 2 - Stable (Blac

1 I ‘
8
sase 2 - Quiput (White), Case 2 - Stable (White), Case 2 - Output (Black), Case 2 - Stable (Blac
] ‘ 107
‘ )
ooy
“ ‘ . 1
’ J—.o ‘
o al |
o 50 100
2
. L
1] An 100 150

< Check output result [Detection distance]>
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[Appendix] Action Example 4
€ Simulink - BGS Analysis 2

! BlackAndWhite * - Simulink = | R

a
SMULATION pEBLG MODELIKG
L TJ0pen = = Stop Time 80 1 [
I ad | : 4 @& b 5|
Project  New & 5™ T gy Sorsl | = | |Mommsl ! mep R Swp Data
- v g Pin - Browsar able w Fast Restant Back* +  Fovand nspecto
FOUEC ; LIERaRY FEPARE SMULATE —
® | Blackanciwhite ¥ hd
-
+]
pp—|
5 ==
= [ :I y e |
; (= e
‘ - = I'..; 1:'
)
= = ol || == |
3 1 — < s T — 7
) L }— E— SN
| T >
| ol = i | =
e .
> == o > [ -
— l N — 4
> s 0 B
L)
E:
»
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Requirement

Integration and Verification

Implementation
Integration

= Save the Design Time and Remove Human Errors (Using Auto-Code)
- Auto-Code generation after verification
- Real-Time behavior check at the Target

* Reduce coding & debugging time on the real target

Auto-Code Generation Consistency check at the Real Target

B
-

[ W ———

DAM@ s XED Dc oo ss B ns ke 0 ial

S SN a8 i =
foum - gy o
e 3 5

AN »
uint32_t testInput{10] = (991, 986, 1005, [, 1013, 996, 1000, 1009, 986, 986);
uint32_t testOutput{10] = (0, }7

=11 «2 | outsimoutt x | outsimoutz x| Live Watch
wfl  outsimouts outsimout2

= Expression Value
AAg Ol AR Ol movavgFiter 0S| ¢ D ataHaliD... <array>™"
A O A EO|Ef1 = testOutput

. VAgFiter dh with_LPF: y

B e DAL LB 9 991 q o [0)
; 0.1000, 986 01000 246 - m

TR ) !

S ARE DS W it & 2715 02000 1005 02000 497

movivgfilter, divd. with_LPER

= 0.6000 1000| 7»0&0 1003|
T o o ([ on
0.8000) 986 0.8000] %97,

0.9000 986 0.9000 995/

SR ————— 1 1000, 1 995, <click fo add>

L]
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[Appendix] Action Example 5

4 Simulink - Code Generation

!Pmm _SApplication/Precessing_SW * - Simulink g

FEQUIREMENTS
g [ g & moon S Highlghelines (& =
Save All  Requirements Mew 3 Opm | O Laost = Chack  Shas
- Edier  Requirement Sel Consistancy =
e & REGUREMENT SET iUz AT sHaRE

Wodel Browser -

acalve Part (H/W; assing SW X

o W
a [Ma] photoSensor R

Hul Light Control

2 My PhatoSensor &

® |[falPhototensor & P [Pa] Phototensor R P [l appiication (Application) P [P] frocessing

tion (Application]
[*al comparator Biock
[*nl configuration sw L4
(=} Diagnasis_sw
|8y Désplay_sw =]
(=) Cutput sw

# By Processing SW =

| Sensitivity Cantrol [
(P2 Scheduling i :
[Fal Sersing_sw § i 3.2)

[Pa] Display eart (HAw
& Emat Part oy
(%8| mput Part W) -
[*a| Cutput Part ey - - —
[P Receive Part tHow)

[ ]
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Summary

Simulation Light ray power&
Light distribution define

Advanced data analytics by matching analysis data

Easy and Fast Performance Estimation

H/W Gain & Noise &

\

N
Simulation Data

(Optical Design)

L (Optical & H/W Design) )

-
Simulation Data

_—]

—

Response time define

H/W Mock-Up
Measurement Data

Integration
& Test

Reduction of pre-verification period and sample production cost

Improved Reusability of the performance prediction model f Mock-Up |

Implemen-
tation

M/U production period for each development

model : 6 months or more

N
Result Analysis

(S/W Design)

Simulink Analysis
(S/W Design)

Mock-Up
Measurement Data

Performance Prediction Based on Numerical Influencer Variables
- Reduction of development period through advanced analysis

Integrated Verification My/U Production Period :

Shortened by 3 months

[ ]
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