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Introduction REE

Member 17 Date of establishment 2017.10.24

Location HQ : Incheon, Incheon Startup Park
MOVIC Lab - Research center: Seoul, Yangje AIHUB

—MOVIC Lab Co., Ltd. provides smart factory solutions based on Al technology.
/L ! @ﬁ@ In particular, the main service is Al solutions for detecting equipment abnormalities.
— Vic tory 22 It has the advantage of providing time series data analy@d high-performance deep learing J
2l algorithms for various industrial signals (current, voltage, vibration, temperature, humidity, gc.). —
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Business field WONKIIaE

Al-based Machine failure prediction

-
N

Solution Application Industry

\/
L
Mechanical Condition Bearing Lubrication Air & Gas Electrical Fault
Monitoring Monitoring Leak Detection Detection
Predict problems before your Be proactive, Locate air and gas leaks. Save Safely inspect electrical
bearings fail. grease bearings right. energy. Maximize uptime. systems.

\—— [ Manufacturing] ——~

e

“— [Gas Leak, Elctrical Fault] —

MOVIC Lab

New Business

Notching [ TMP Pump ][ TMP Pump ][ Actuator ] planned on 2025
Mixer Vacuum Milling Cutter

§ ) Robot machine Shaft

( Ultrasound )
wW/D

Applicable to facilities and parts

7/69

where friction and conflict occur
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Development Background movic Lob

WHY Ultrasound?

- Inspiration from nature inaudible “Ultrasound” by human

‘Dangers’ perceived by animal hearing

It's impossible for humans to detect

human-—sensible

. five senses Q‘fiy

Dog : ~44,000Hz
CAT :  ~79,000Hz ),
Human : 20 ~ 20,000Hz A4



Development Background

Ultrasound Diagnosis

AA

MOVIC Lab

- Ultrasound occurs due to physical and electrical defects and is used to diagnose problems in various fields

< Principle of ultrasound generation >

1. Physics

l
]

<impact>

<Fruction>

2. Electrical Fault

<Corona, Arc fault>

< Apply to a wide range of fields >

Mechanical Condition
Monitoring

bearings fail.

Steam Trap
Testing

Keep your steam clean, safe

and energy-efficient.

Predict problems before your

Bearing Lubrication
Monitoring
Be proactive,
grease bearings right.

\“—— [ Manufacturing] ——~

)

Hydraulic systems
monitoring
Detect leakage, by-passing

and blockages.

\
uilliw

Air & Gas
Leak Detection

Locate air and gas leaks. Save

energy. Maximize uptime.

=y
EdE

Valve condition
monitoring
Detect leaks and blockages,
maintain flow and prevent

waste.

Electrical Fault
Detection

Safely inspect electrical

systems.

Underground tanks
tightness testing

Collect and amplify the
ultrasounds generated by leaks.

https://sdtultrasound.com/
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Development Background

Ultrasound non-destructive UT
test (transmit + receive)

.
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Moviclab Ultrasound Diagnosis

(transmit + receive)
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2. Receive Ultrasound ]

from Object

Object
(Machine)

Infrasound Audible Sound ULTRASOUND

’ _ ll.--,-r-u--..l----.
y T
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20 Hz 16-20 kHz 38.8 kHz
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Necessity MOVIC Lak

Importance of manufacturing facility management

- Since the damage caused by mechanical failure is great, it is very important to take good care of the machine to prevent it
- It is essential to proactively detect signs of equipment failure in real time and 'predictive maintenance' before failure occurs

Predictive maintenance

A mechanical failure leads to a deployment Required
reduction in production

“ Machine abnormal Predictive maintenance(PdM)

leads to poor quality accordingtostates
AAHY 23

f

Preventice Management (PM)
Maintenance by usage time cycle

!

Repair of fault
repair after broke down

Failure of manufacturing machines results

in astronomical economic losses
LY EAIHCHE N2 Y 60009 24 |
m * %3 3 TE-12008 20 ¥ SEZH M NEMYX| 5474, M THof 24N 2704802 |
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TODAY FUTURE
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Problem MdVlc Lab

Limitations of past approaches

- It is difficult for humans to accurately diagnose the condition of the machine, and existing sensors are difficult to identify

precursor symptoms

Depends on skilled person Vibration sensor Electric current sensor

- Lack of consistency - Instal restriction by contact sensor - Abnormal signal is generated just before the failure,
« [t takes a long time to develop know-how - Intermittent signals make it difficult to limiting the precautionary preparation

- Difficulty in assetization of knowledge analyze - Overcompetitive risk due to low-cost sensors
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Solution MOVIC tab

New solution ‘Ultrasound acoustic data’
® High-precision data analysis enables predictive maintenance and detection of precursor symptoms

@ Contactless Installatin wide range of application
® Micro change ® Contactless
Detection Installation

Normal State Abnormal State

Possible-> Predominator ~ Possible-> High versatility
symptom detection (Rotating M/C, Non-Rotating M/C)

(100K/sec, precise analysis)
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Ultra sound '
1
1
Machine 1 v_t : 0.5 [second] Machine 1v_t: 0.5 [second] i <| mpassib|e>
250 250 1 .
1 I | sl O 0 i Impassible - Curved surface

I (1analysis /1minute) - High Temperature surface
=250 =250 1
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Vibration i
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— - o e — T : <Impassible >
[ | e — | : _
: Impassible - Very short difference
i : (1analysis /10 minute) b |
e - o = - : etween anomaly
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detection and actual failure
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Solution MOVIC tab

1. Identify precursor symptoms

- Detects minute changes (preventive symptoms) before vibration occurs and performs predictive maintenance
— Reduce defective products and increase productivity
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<Friction> <Impact>
(Early abnormality ) <Problem Occurred>
- Bearing friction -> Crack of bearing
Metal Friction & impact - Generate Ultrasound -> Lubricating oil failure -> M/C failure
-> ‘Generate Ultrasound’
Ultrasound : O Ultrasound : O

Vibration : X Vibration : O




AA

Solution MOVIC tab

2. 'Non-Contact’ Install
- Equipment that is difficult to install sensors such as vibration or current (equipment excluded from diagnosis)

<Curved Surface> <Hi temperature Surface> <Micro Machine> <Linear motion Machine>
(over 70 degrees)




IV. Product overview

1. Product description

MOVIC Lab

Ultrasound Collector (1Set)

»WatchBAT

Easy and convenient machine diagnosis is
possible with the 'Al fault diagnosis service of
manufacturing machines' based on ultrasound
acoustic data from the machine

Ultrasound sensor(4Ch) Edge Device

,» [Client Compan

Ethernet

FDC, MES

Sensing of Data Collection and Data Analysis and
Ultrasound Conversion Diagnostics
» Contactless installation on » Data collection and transfer  Analysis RAW data

target point (TCP/IP, Modbus) * Transfer result of analysis
* Include Alengine & MLOps




IV. Product overview

1. Product description

»WatchBAT Ultrasound Collector(1Set) Gateway

Easy and convenient machine diagnosis is
possible with the 'Al fault diagnosis service of
manufacturing machines' based on ultrasound
acoustic data from the machine

. Integrated Monitoring System

L 0

Sensing of Data Collection and Data Analysis and
Ultrasound Conversion Diagnostics

+ Contactless installation on + Data collection and transfer * Integrated management by
target point (TCP/IP, Modbus) machine/sensor
* Include Alengine & MLOps « Abnormal Detection Al Engine

« Classification Al Engine
 Remaining useful life Prediction AlE/G
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Service MOVIC Lab

Mechanical fault diagnosis service

- Provide the factory's machine manager with a service to diagnose (Al engine) the condition of the machine, such
as normal, abnormal operation, and timing of failure

< Major Client > <SYSTEM Configuration> <Al Service >
AR Anomaly!
Secondary W N y .~ Learn “Normal-state” data oy
Babtary @ LG oLX|&2M J ))) ‘ t.o score the de.g.ree of abnormalityAnsgﬂyM
‘Diagnostic in facility condition
AlEngine’ T

™ Alarm when the threshold is exceeded

GO  usCAEHo| J ) @
@ LG AZz0|

Display
Network

[ ] [ ]
[ ] [ ]
n u The data that was accumulated

Semi- e MLOpS’ up until then
conductor SK enpulse i ) ’ (RHEkS olixlata)) by learning patterns
< )) — [ Sy By

@ Classification Service

Q ini i icti i~a Bearing Crack’
Car & ETC ® Remaining Useful life Prediction Service NS
mgunghma Target Ultrasound Server Remaining 30%

M/C Sensor




Organization
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MOVIC Lab

P A technology-oriented company that solves problems in manufacturing sites that have not been solved in the existing
way with ultrasound waves and Al technology

It consists of digital signal processing experts (Al doctorate level), and the IT and R&D sectors account for more than

80% of the total workforce..

(Ultrasound Dignosis Expert(CEO), Advanced Development team(CTO), Business Strategy and Financial Planning(CSO))

Advisor

Strategy (CSO)

{ \

Business Support

CEO omz

S0 AISAR| HEI}/ A
;‘ ZAISA} ER EHEEON

%IEHQIL' TXFTSHL HAE)
<\ o) AP eNETISel
ANEZE B2) EXIZ2fR

R&D Center

Development
(CTO)

{ \
AloT D/P H/W team

CTOz=s
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MOVIC Lab

Patent and certification

P Patent and certification
Own ability to develop the latest Al technologies and systems

Based on this, we are preparing technical barriers as well as protecting technical skills by securing intellectual property

Patents Copyrights of SW
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1 2016 S etE ASK Embedded Anomaly Detection System With Ultrasound Sensors -

2 2016 S etE ASK Frequency Characteristics Analysis of Ultrasound Sensing Embedded System ::- ;_._:_..

3 2016 Smetg  ASK A-Real-Time Acoustic Signal Streaming System using RTSP e
4 2019 SH &= MDPI Appliance Classification by Power Signal Analysis Based on Multi-Feature Combination Multi-Layer LSTM sznnznan (7]
5 2019 SH 2= FCV Squeeze and Excitation Deformable Mask-RCNN for Instance-Level Semantic Segmentation
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Thank you
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Frequently asked MOVIC Lob

1. How do you deal with ambient “hoise”generated in a factory environment?
: Noise areas below 20 kHz that are heavily affected by external influences are excluded from the analysis.

2. What do you do with the external noise that comes from sound data over 20kHz?
: Consider the optimal location for collecting ultrasound data at the target point.

3. What if there is still collected external noise?
: Since the noise was generated during the process, it is recognized as an environmental variable and
Al learned along with the target data.



