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The path TNSAI Co., Ltd. have walked 

[AI Inspection equipment ŜDY@HMRdqhdrŝ\

[Robot Automation System]

[EZAIN SWP-2000EX]

[EZAIN OTR-10000EX]

[EZAIN BDL-2000EX]

[EZAIN STL-10000EX]

Chapter1.

Company Overview
Company Identity

We, TNSAI Co Ltd have been supplying On -Device AI based 

inspection equipment with robot automation and providing 

various industries with smart factory solution 

In addition, we have inspected the defects in large areas of 

irregular products in real time, and inspect the appearance of 

products that are difficult to inspect due to light reflection. We 

also have realized smart factories through inspection software 

and vision software in manufacturing sites where models change 

frequently.

We, TNSAI will help all the customers reduce the labor cost and 

improve the inspection performance. Thanks you!
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We, TNSAI have provided AI converged solutions for robot automation and exterior inspection for smart factory

Providing the automated inspection 

equipment for real -time inspection of 

surface defects

Through AI technology,
detect inspection object

Check Defect  in real time

1. For improving inspection process,

deep learning based technology

detects inspection object.      

Positioning & Active Manipulating

2. Detecting the object by

acquiring 3D data using digital

alignment technology of stereo

camera images

Step 1. Positioning

Step 2. Inspection process

Inspection & Verification 
of Defect/Over -detection

1. Auto Focusing S/W

- Autofocus control  when

shooting with a multi-camera

array

- Equipped with image

generative AI tool

2. Detection

- Real-time Object Detection

1. Deeplearning based technology

- Pass/ Failjudgement

- Over detection judgement

2. Inspection result is  visualized by UI

Step 3. Sorting & Loading

Chapter1.

Company Overview Company Identity

Sorting and piling PASS and FAIL product.



ŗOur company has the vision inspection technology to solve light reflection 
problems based on swing -motioned handler robotsŗ
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Å Acquired the certificate of specializing company for  component, 

material and equipment / 2025.06

Å Selected Start up lead up package program  / 2025.05

Å Awarded Innovation Premier 1000 enterprise  / 2025.05

Å Selected industry -customized technology development program / 2025.04

Å  Awarded Korean export voucher program(/ 2025.04

Chapter1.

Company Overview Milestones

Company Name TNSAI Co., Ltd.

CEO Tae, Suck-ho

Date of 
Establishment

07 Oct 2019

Capital 569million  Korean won 
(As of July, 2025)

Employee 25 
(May, 2025)

Business scope

. AI-Based automated inspection

equipment(Automobile, Semi -conductor,

secondary battery, electronics )

. Robot automation solution  

(Industrial automation solution)

Headquarter #201, 52 Eunbong-ro, Namdong -gu, Incheon

Factory #202, 52 Eunbong-ro, Namdong -gu, Incheon

R&D center 14 Magokjungang 8-ro, Gangseo-gu, Seoul
2019

2020

Å Changed company name to TNSAI / Dec 2021

Å Developed & Started to produce vision inspection equipment named 

řEZAINŚ / Sep 2021

Å Prototype production for vision inspection equipment / April 2021

Å Awarded ŗOnce again at Inchon portŘ program/Oct 2022

Å Acquired Venture Business Corporation  / May 2022

Å Awarded Start -up NEST company hosted by Korea Credit 

Guarantee Fund/  April 2022

Å Awarded AI  voucher supply company  / Jan 2022

Å Awarded smart factory supply company  / Jan 2022

Å Won start up contest hosted by the ministry of land, 

infrastructure and transportation / Dec 2019

Å Established R&D center / Dec 2019

Å Establishded Turzoom Co LTd / Oct 2019

Å Developed On Device  AI based inspection equipment, 

model No. OTR-10000EX / Dec 2023

Å Awarded Korea Start up Technology Development program  / Aug 2023

Å Awarded R&D program for New productŚs development / April 2023

2022

2023

2024

Å Acquired Innobiz  certificate  / Dec 2024

Å Awarded TIPS R&D project  / Nov 2024

Å Awarded Korean export voucher program / April 2024

Å Acquired KoreaŚs root industry certificate / Feb 2024 

Å řSelected for Re-challenge Success Package program / May 2020

Å Moved  to  Songdo area / Jan 2020

2025

2021
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Chapter1.

Company Overview Organization structure

CEO

Headquarter Sales R&D center
Management  

support
System / 

Mechanical  design 

Organization Chart

AI Inspection 
equipment

Robot automation 
solution 

Marketing
AI convergence  

R&D center

Data ENG 
R&D center

AI inspection 
equipment  
R&D center

Purchasing

Board of 
Directors
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Chapter1.

Company Overview Patent

ŗPatent related with AI Defect  Defect Detection technology
& External inspection equipment 

List of Patent

[No : Ⱡ10-2503877 ]

[Date : Feb 22 2023]

AI-based vehicle disk 

defect detection 

system

[No. Ⱡ10-2103732 ]

[Date : April 17 2020]

COȼ Welding Booth for 

Small-Batch, Multi -Product 

Production and Welding 

Method Using the Booth

[No. Ⱡ10-2104860 ]

[Date: April 21 2020]

COȼwelding integrated 

with robot carriage for 

vehicle exchange

PCT (USA)

AI-based vehicle disk 

defect detection system

[No. Ⱡ10-2023-0149651 ]

[Date : Nov 2 2023]

Imprint inspection system 

using image augmentation

[No. Ⱡ10-2023-0149652 ]

[Date : Nov 2 2023]

Imprint inspection 

system using object 

tracking

[No. PCT/KR2022/012358 ]

[Date : Feb 19 2024]

[No. Ⱡ10-2491420 ]

[Date : Jan 18 2023]

Vision inspection method 

for vision inspection 

using dynamic plate 

based on artificial 

intelligence learning

Registration Application PCT(U.S.A.) registration Design registration

8 3 1 2

[No. Ⱡ10-2730396 ]

[Date : Nov 11 2024]

Vision inspection device 

that performs vision 

inspection using 

dynamic plates based on 

artificial intelligence 

learning

Domestic Domestic
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01

AI based surface defect detection 
technology

AI deep learning -based surface 

detection technology that solves the 

problem of diffuse reflection on 

glossy surfaces

Real-time image 
processing technology

Image noise removal and video filtering 

technology

Lighting & Optics 
Technology

Optimal lighting, optical design and their 

manufacturing technology

H/W, S/W technology

User UI/UX and Back-End application  

development  technology

02 03 04
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Company Overview Core Technologies
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1
3D stereoscopic surface inspection

2
Deep learning based  inspection

3
Inline Real time automated inspection

Optimized inspection technology to 

solve the diffuse reflection  problem   

Inspection technology for detecting various 

irregular types of defects with different sizes 

and shapes.   

Inline real -time automated inspection 

technology (Soft Real -time Inspection) enables 

the integration with entire manufacturing 

process

OUT DOOR Panel 
Occurred location, size and shape 

are different 
Inline Real-time automation process 
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Product Portfolio 
Introduction



Customized inspection 

equipment in -line 

Inspection equipment suitable 

for big size panel

Roll to Roll based surface 

inspection machine

STL-10000EXOTR-10000EXBDL-2000EXSWP-2000EX

Product Features
Chapter2.

Product Portfolio 
Introduction

ŗThe Series of On-Device Inspection equipment for irregular shaped productŘ
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Å Equipped Variable sliding optical 

system and motion control software.

Å Let the precise laser sensor and 

pressure sensor detect the movement 

of sample by lifting up the sample 

and rotating the optical system. 

Å Acquire 3D-shaped data by applying 

for the optical system and image 

processing technology.

Å Able to inspect the product 

difficult due to the diffuse 

reflection

Å Able to inspect the various 

products under frequent 

model change

Å Automatic and semi -

automatic inspection 

equipment can replace an 

average of 2.5 visual 

inspectors

Semi-auto typeŚs inspection 

equipment  (Affordable)  

Å Customized, integrated 

inspection equipment in -line

Å Support the inspection speed 

control according to the 

inspection process and speed 

of manufactured products

Å Increase productivity by more 

than 30% with the equipment 

exclusively used for 

automotive brake discs

Å Able to inspect the irregular shaped 

product of which size is over  1.5m.

Å Inspect the diffuse reflection area and 

defect in the tens of range. 

Å With multi -camera array support, 10 

frames can be inspected per secon

and its error rate can be 0%.



By developing customized equipment by industries, 

it is possible to expand various fields.  

Chapter2.

Product Portfolio 
Introduction

Applicable
Industries

AI based Machine Vision system  by various industries

Stand Alone 
Inspection machine

In-Line 
Automation equipment

SWPSEREIS BDLSEREIS

Inspection machine for big sized & 
irregular 

shaped product

Roll to Roll based surface 
inspection machine

OTRSEREIS STLSEREIS
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Product Features

Big sized 
car 

component

Big size 
Display

Cold-rolled 
steel plate

Roll film, 
paper

car component

Display

FPCB / PCB

Plastic & electric 
component area  

Vinyl packaging 
materia

EV car battery  
pouch

FPD 
(Flat Panel Display)
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(AI Inspection program called ]ŸN Ş (EZ Detection Application by Vision AI)is basically loaded into ]Ÿ ´âĥ]ě´]ĥ)

Product Features
Chapter2.

Product Portfolio 
Introduction

Inspection Software

Image Analysis AI Deep learning

Defect detection S/W

AI Defect detection S/W

Product Overview

Specification

řEZDAVA is our self-developed inspection software and load it into řEZAIN 

SERIESŚ equipment.  

In addition, it is a solution program that helps overcome the difficulty of 

detecting irregular defects, which is a limitation of existing rule -based 

machine vision, and quickly and accurately detects even irregular and minute 

defects in real time using our image detection technology.

EZDAVAŚ can easily and quickly change the inspection target through deep 

learning, so it shows the best performance at the manufacturing plant in 

frequent model change with various product.

Language: C#, Python

File size: 1GB

Operating system: Window 10, 64bit

Supply method: Server download

Main  function

High Inspection accuracy through Auto Labeling & 

Auto Learning.

Visualize database Easily and quickly. 

Remote support enables quick response when 

problems occur

Precise detection of defective locations in pixels

Flexibility that allows easy and quick optimization 

for various field work environments

Product Features

Apply for AI Deep Learning technology

Apply for swing plate and camera 

lighting control function

Improved inspection accuracy and 

performance through accumulated data 

and new learning

Easy and simple UI/UX application for 

anyone without the need for 

professional operatorsEZDAVAis the inspection software

and sold separately from hardware
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(AI Inspection program called ]ŸN Ş (EZ Detection Application by Vision AI)is basically loaded into ]Ÿ ´âĥ]ě´]ĥ)

Product Features

Inspection Software

EZDAVA Operating screen

̂ª¿©¦»¦̃ Operating  Screen(UI)
ɟ Machine vision software

řEZDAVAŚ installed in inspection

equipment řEZAINŚ

ɟ A visualization program that

precisely detects defective

locations on a pixel -by-pixel

basis using deep learning

technology.

ɟ řEZDAVAŚ supports UI screen

design so that the detection

process and results for each

inspection item can be

intuitively visualized on the

monitor.

(Applied equipment : EZAIN SERIES BDL-2000EX)

Chapter2.

Product Portfolio 
Introduction
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BDL-2000EX
In-Line Automation 
Inspection equipment 



Car component manufacturing and

processing industry 

Plastic extrusion molding industry

Glass & Film manufacturing industry

Various irregular shaped defect

Size W 1,738mm X H 1,560mm X D 1,933mm

Weight 380kg

Camera 
Resolution

Standard ŕ500million  pixel / Option : 5M, 12M

Camera 
Quantity

Standard ŕ7ea

BDL-2000EX

Main function and feature

1

2

3

4

Able to build a 
CUSTOMIZEDinspection 
line for the 
manufacturing process 
and manufacturing site

Inspection speed is 
faster than the existing 
visual inspection 
at least 300%
up to 3000% 

Equipped with 
13 inspection processes 
optimized for brake disc 
product 

Inspection accuracy 
close to 99%

Applicable industries

Customized in -line inspection machine 
integrated with handler robot  

BDL-2000EX

Machine Specification

16

Chapter2.

Product Portfolio 
Introduction
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BDL-2000EX
Chapter2.

Product Portfolio 
Introduction

In case of the visual inspection, the inspection quality can not evenly 

guarantee and its speed is also much slower. 

Buyer requests inspection by defect types 

(Stamp, foreign substance, bubble, scratch, crack) 

Productivity increased by more than 30% after adopting the 

equipment. 

Fatigue of workers was improved and the managing costs were reduced by 

establishing a system that can manage 0.5 people per line.

Product : Automobile Break disc 

Buyer : Hyundai, Kia

Company ʀʀ Co., Ltd.

Applied product (Car break disc) Deep learning based inspection equipment 

For the first time in the industry, we have developed a Pass/Fail detection solution 
for the automotive brake disc field using deep learning technology.

Defect detection rate is improved to 99% compared to visual inspection

IN-LINE automated machine vision equipment

that can be adjusted to on -site Cycle Time.



Increase Productivity up to 35%

BDL-2000EX
Chapter2.

Product Portfolio 
Introduction

2022.3 2024.32022.10

1st delivered 
inspection machine

2025.1

Stable reorder continues owing to the proven 

customerŚs satisfaction

2nd delivered 
inspection machine

3rd delivered 
inspection machine

4th delivered 
inspection machine

Before After

Day/Night

2 Workers

Day/Night 

1 workers

800pcs/day 1080pcs/day

Before After

Day/Night 

2 workers

Day/Night 

1 workers

1000pcs/day 1350pcs/day

Before After

Day/Night 

2 workers

Day/Night 

1 workers

900pcs/day 1220pcs/day

Before After

Day/Night 

2 workers

Day/Night 

1 workers

920pcs/day 1240pcs/day
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Improve high productivity by adopting 
AI-based external inspection system with robot automation

Hmrodbsdc ax nodq`snqŝr dxdr `mc g`mcr l`mt`kkx Make New Inspection Environment

Inspection all 
the product 
in the line

Visual 
inspection 
of surface

OCR
Visual 

Inspection

Pass/Reject
Check

PASS

Collect
Date

Construct
Learning 
Model  

Inspection by 
Deep learning

Pass/Fail
Check

Data

Labeling

Deep 
Learning 

Algorithm

Learning 
model

Actual 
Data

Analysis 
Model

V Poor working  condition  (Summer temperature reaches 43 

degree)

V Weight of inspected product averages 5-8 Kg.   

The work is physically demanding. 

V When the operator produce 400pcs a day, it means he 

carry about 10.6 ton a day.

V Labor cost get higher and the inspector often has quality 

issue because of human error

V Adopt & Optimize AI machine vision and robot automated 

solution 

V Using motion swing plate, make a working environment like 

visual inspection. 

V Collecting 320,000 defective sample data for deep learning and 

continue learning over 100 times ɫ Building a brake disc vertical 

foundation model

19

Solution

BDL-2000EX
Chapter2.

Product Portfolio 
Introduction

Visual Inspection(AS -IS)

Reject

Problem

PASS

Reject

AI Deep learning Vision inspection (TO -BE)



Using Pick & Place robot, achieve complete automation process   
ŚOqnctbs Input ɠ Inspection  ɠ Loading  Oqnbdrrś

BDL-2000EX

Product Input Inspection Process Loading Process 

20

Chapter2.

Product Portfolio 
Introduction
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Pick & Place S/W for product input

Pick & Place S/W for product loading

BDL-2000EX

Pick & Place Robot Intelligence Software

ÅDevelopment of vision S/W for the material input/material 

loading process

ÅImproving object detection accuracy by applying deep learning -

based object detection technology

ÅCost reduction compared to 3D method by applying 2D optical 

system

ÅOptimal image processing for improving object recognition

ÅApplying pixel expansion algorithm (Morph Operation)

ÅReliably recognizes objects even for unstructured products.

ÅSupport for motion with repeatable precision/accuracy

ÅEasy maintenance

Pick & Place Software

Chapter2.

Product Portfolio 
Introduction
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BDL-2000EX

Model configuration 
inspection

(OCR) marking 
inspection 

Center point inspection

External inspection 
of TOP side 

Hole chamfer   
inspection

Inspection result is 
shown on screen

External inspection 
of top side

Inspection result is 
shown on screen

External inspection 
of Bottom  side 

Out diameter 
& chamfering 

inspection

External 
inspection

of Bottom  side

Inspection result is 
shown on screen

2

1

3

4

5

6 7

8

9

1 ÅUnderstand the basic external structure of 
inspected object.

2 ÅIdentify and learn the location of the 
external configuration

3 ÅIdentify the appearance of inspected object  
(Shape, form, external defect  )

4 ÅAnalysis on Model No. and serial No. of 
inspected object  

5 ÅInspect the hole edge above the object 
inspected

6

7

8

9

ÅInspection of TOP side
ÅInspection of honing  process 

(whether polishing is missed)

1 32 4

5

6 7 8 9

ÅInspection of Bottom side

ÅInspection of chamfer

ÅInspection of central inner side
ÅInspection of Inner hole

p

r

o

c

e

s

s

S

C

R

E

E

N

D

E

T

A

I

L

S

1st

step
2nd 

step
3rd 

step
4th 

step

(*BDL-2000EX) Inspection process and detail  

Model configuration

Center point

External inspection   
of  TOP side (Front)

OCR (Front)

Hole chamfer

TOP side External
inspection(Side)

Bottom  side 
External inspection  (Front)

Out Diameter
Chamfering inspection

Bottom side
External inspection  
(Central Inner side)

Chapter2.

Product Portfolio 
Introduction



The BDL-2000EX can detect a total of 13 types of brake disc defects and carry out various inspection process   

including external inspection, OCR marking inspection, configuration inspection/center point 

inspection/chamfering inspection / some missing inspection spots 

from manufacturing process, etc.

23

BDL-2000EX

13 kinds of defect inspection solution

Chapter2.

Product Portfolio 
Introduction
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STL-10000EX 
Roll to Roll  surface

 inspection  machine



The inspector is no longer exposed to hazardous situation 

Systematic management of inspection and defect data ensures 
reliability in product quality

1

2

AS-IS TO-BE4 
Key Benefits

STL-10000EX

25

Chapter2.

Product Portfolio 
Introduction



4 
Key Benefits

STL-10000EX

Make the mechanical design reflect that the inspector and AI inspection is able to work together without 

modifying the current machine.

Ensuring defect detection accuracy through a validated AI deep learning model   

3

4
Break disc inspection  AI model

Car outer  door  inspection  AI model

AI Deep Learning Surface Inspection Model

AS-IS TO-BE

26

Chapter2.

Product Portfolio 
Introduction



STL-10000EX

Deep learning -based 
Object Detection Algorithm 

Image Data Processing Surface Defect  Inspection

Inspection GUI S/W

End-to -End Object detection Architecture 

Model Architecture Attention Block

ÅVarious image processing

ÅThe image is fed into a neural 

network model optimized for 

surface defect detection

3D Surface Inspection Result  

EZDAVA 3D

OK

NG

Input Image Result

RESULTNormal

CNN Convolution  

The defect inspection program enhances defect areas through image pre -processing and 

accurately detects defects by applying an object detection model . The detection results are 

analyzed and visualized, and a surface defect detection and inspection GUI software is 

developed to provide a user -friendly interface

27
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Introduction
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OTR-10000EX
Large-scale outer inspection
equipment for irregular 
shaped product



OTR-10000EX

Automobile  component - DOOR, HOOD  

Large scale display panel

Suitable for mass production of small items  

Dents, necks, scratches, cracks, warping, foreign substances, blisters

Main function  & features

1

2

3

4

KoreaŚs sole 
inspection system for 
ŗLarge scale areaŘ 

Be able to detect ultra-
fine defect by using 
multi camera with high 
resolution

Improved inspection 
accuracy by applying deep 
learning GAN-based image 
augmentation techniques

Supports productivity 
enhancement by reflecting 
optimized hardware design 
for inspection time 
reduction

Applicable  business area

Designed with optimal environmental conditions for 
inspecting 3D irregular -shaped products  

OTR-10000EX

5
Contain AI solution to 

resolve the diffuse 
reflection   

6
Equipped with digital 
Auto Marking software
and save the marked 
spot 

7
Support in-line 
automated 
inspection using 
robotic processes

PLC HMI system

User UI system(Manual/Auto)

25MP Ultra-high resolution camera (12ea)

120W LED light(29ea)

4 axis swing motion robot

Size (W) 2,000mm X (H) 3,000mm X (D) 1,500mm

Weight 500kg

Camera Resolution 5,120px X 5,120px (25M Pixel, 2.5um)

No. of camera Min. 12 ~ Max.  30 (Depend on the production environment)

29
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Applying deep learning model, clearly distinguish TRUE defect from FALSE one.

(ORININAL) (MAGNIFICATION)

(FOREIGN MATERIAL)

(MAGNIFICATION) (MAGNIFICATION)

(DENT)

(PASS) (REJECT)

OTR-10000EX
Chapter2.

Product Portfolio 
Introduction



By auto-focusing technology, significantly reduce the inspection time  

31

OTR-10000EX

How to set up Camera focus value manually 

Enter each focus value for 12 Cams one by one towards swing 

plate and it takes about  1hour

Auto-focusing technology reduce the inspection time 
and make the workspace efficient.

By clicking one time, control auto -focus function of 12 cams

ÅAutomatically set the focus length for each swing position with one click 

ÅSetting time of focus length reduces to 1 minute 

Chapter2.

Product Portfolio 
Introduction



The development of generating more delicate composite image tool than generative AI  

model and its field test at site.

32

The problem: Poor image collection Edit tool of composite image

OTR-10000EX

ÅDifficult to collect the defect image for AI learning 

because defect rate is less than 5%

Å Collected images have quality issue.

ÅShould have enough time to collect the images

Generate the high qualityŚs composite image 

by using the editing tool.

Chapter2.

Product Portfolio 
Introduction



Development and application of generative AI composite image creation tool to fully 

automate the existing image tool. 
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Structure of generative AI algorithm Composite image

OTR-10000EX

Use image generated model 
for composite image generation.

generation.
Remove 

background

Downsize

Fit the image to 
cropped position

Cropped imageCropped 
imageNormal image

Resize
up

Masking 
Model

ÅApply Stable Diffusion Model to industry image.

ÅComposite image creating process applied to generative 

AI model

ÅAutomatically generate the images depending on no. of 

quantity and type of defect

ÅEasily and quickly generate the composite images. 

It reduces the time. 

Nomal  Image(ORIGINAL)

Setting defect 
location and type

Generated image

Chapter2.

Product Portfolio 
Introduction
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SWP-2000EX 
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