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Introduction of Traffic Analysis and
Data Construction Solution
Using Al Image Analysis
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History — PCN co.,Ltd
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Al-based real-time vehicle detection traffic control system

Set ROl area to conduct model analysis of user-desired areas

St At ZE AlZf=t 5l DB ME

Visualize vehicle information via detection line and store DB

Trafic Jam Vehicle count
/) (:/:!\} =
o{c o) & Ste—e) 215}
» L O] ]
2022 ITS Perf .
?Averasgeeﬁtcgrgn;i/?)ce 2022 ITS vehicle speed acc 2022 ITS Occapancy ICT Classification of Vehicles
(Average speed Acc 96%) (Average Acc 92%) 12-kinds
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Al-based real-time vehicle detection traffic control system
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Entire System Block Diagram

Engine

S

* Vehide Image / Detection
* Image Data Analysys/Training
« Send DATA

JETSON

DB
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< ent/ Admin>

HE \\/;

R Windows
« Vehide Display / Function Display
« Setting/ Configuration

*ROI,Line,RTSP,Jetson Control
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Entire System Structure

DataBase-24hr

backup
-SQLite
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Al Object Detection technique - YOLO v11

“You ONLY Look ONCE"
REAL-TIME
" DETECTION

Model -YOLO v11-n model

Backbone -resnet18

R-CNN: Regions with CNN features

. Warpef r?g_ic_)? _______________ ﬂ’ aeroplane‘? no. |
%‘ﬂ person? yes. |
_______________ CNNIN
, e b— ) M 4|tvmomtor‘? no. |
1. Input 2. Extract region 3. Compute 4. Classify

image proposals (~2k) CNN features regions




Al Object Detection technique - YOLO v11

Thus we can train one neural network to be a whole detection
pipeline




Al Object Tracking technique - SORT advanced

JOSEPH ROSS SANTOSH ALl
REDMON GIRSHICK DIVVALA FARHADI

Real time Object Tracking
{ 2016 }

G Backbone -resnet18-
(13 < >CSPDarkNet

FPN(Faster Rcnn-Feature pyramid

\ “YOU ONLY I.OOK ONCE"
~ REAL-TIME
~ DETECTION

YOLO v11

%» Object Detection
|

|
—— Instance Segmentation
|

%- Image Classification

Optimizing Network

|
——— Pose Estimation
|

i YOLOv11 — Oriented Object Detection

ONNX/TensorRT

%» Object Tracking
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Al YOLO v11 — performance chart

55.0 - . . ﬂ)‘
W ultrlytics
921 YOLO i
R 5 Ot Lok Ol 500 —~ YOLO1!
‘ REAL-TIME ° YOLOV10
L DETECTION %_i“ 475 - YOLOV
Yolo v11n < Lo
0 45,0 - YOLOv7
mAP Speed ) YOLOv6-3.0
DPM v5 337 | 07FPS 14 s/img 8 4251 YOLOVS
R-CNN 66.0 | .05FPS 20 s/i PPLYOLOE*
' ol B s/img 004 1 DAMO-YOLO
FastR-CNN | 70.0 | .5FPS 2 s/img YOLOX
Faster R-CNN | 732 | 7FPS 140 ms/img 35 EffcientDef
YOLO 69.0 | 45FPS 22 ms/img 0 i 4 6 8 10 12 14 16

Latency T4 TensorRT10 FP16 (ms/img)
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H/W Enhancement for Al

Edge Solution-Nvidia Jetson Xavier NX Server Solution - OnPromise/Cloud

Nvidia GPU/Intel Core

CPU
Memory 8GB or above
Storage SSD 500GB

& LAN 1Gbps

USB 3.0 » 204 0| 4,

HOMI 1JH, DC—in
ubuntu 20.04 64bit PC | CPU Intel 10AICH Core i3—10305

Jetson Xavier NX

/O PORT

OS

DB PostgresSQL/MariaDB/ Memory 16GB
4 . | Storage SSD 500GB, HDD 1T8

Graphic NVIDIA Geforce RTX3060 8GB or above
S&LAN 10/100/1000 Mbps x 2 RJ45 Port
/O PORT USB 3.0 * 2JH O] &, HOMI 1JH, DC—=in

PSU 700W Dual Power Supply

oS ubuntu 20.04 64bit PC
DB Sqllite/PostgresSQL/MariaDB/MySQL
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Al-based real-time vehicle detection — Ul and client for Server Connect

e Electren
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Al-based real-time vehicle detection — Ul and client for Server Connect
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Reinforcement Training

vehicle ImageDB gathering, annotation, training, deploying tools
— Ul and client for Server Connect
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Reinforcement Training
vehicle ImageDB gathering, annotation, training, deploying tools
— Ul and client for Server Connect

Training
Server

repo structure

— README.md
|— requirements.txt

— tEEt_imElE,E-pr-wlg
12-type vehicle image data e
T v wcipearipit

-— highway_walid.csw

|
|
[

- ; : [

E}‘_ 'u—-' I s (- L | T I :— data_handling

[
[
[
|

1
- ; ) sl .
Lp o— o 0 g 00 "ﬁ’ﬂ':‘“':lﬂﬂ — draw_bounding_box.py

|— highway_dataset_preprocess.ipwnb
= ==
== ]

|— highway_images_folder_merge.ipwvnb
-— hlghwa}r labels xml2txt.ipynb

l=___ = I - = ’

L— train.ipynb # YoLOwB 22 Sl
L — models # 2+ D = Sl weights ST EHO pe I 2US

| 1] o — T |
'\-uotn‘_ | I
000 I{:ﬂﬂ — train_aug_m71
I— train_back_mlae
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TMS Monitoring

Bootstrap
o HTML
ITS Operating system E E
ID
PASSWORD ywus e Develop
Framework
H2HS BHA NEHEHE -
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TMS Monitoring

Facility Management Facility Control

Traffic Situation Management

History inguiry Statistics Inquiry Basic Information Management

Main Menu screen

¢]
® admin =

— > Main

'lbo FTETHAEE L\\ T
VDS Status "Ry
“-f' L.
Total Normal Fault A‘Q:IE
60 3 2 ganga River
-
No. Facility ID Name Status Installation Loce Talepur .-—-—-""'""_-_-_.— VDS08
1 [J) VDBD1301 VDS01 ®  CHO0478
2 (] vDBDI32 VDS02 ®  CHO047B Name VD308
3 (] VDBD4DO1 VDS03 ®  CHO2:348
Status °
4 [J vDBD4002 VDSO4 ®  CHO2:348
5 (] VDBDAN3 VDS05 ®  CHON MUGAR CHAR Facility Location  CH. 04+500
6 [J VDBD4004 VDSOG ®  CHOW «
7 (] VDBD4S VDSO7 ®  CH 04500
8 VDED4006  VDS08 @  CH04:500 Ruhitpur
9 (] VDBD4N7 VDS09 @ CH.05:637 (GllETES
10 (] VDBD4ME VDSI0 @ CHO05+%7
# (] VDBD4NOS VD11 ®  CH.06+403 o,
12 (] VDBD4DID VDSI2 @ CH.064403 “'nvaﬁ%
13 (] VDBD4IM VDS13 @  CHO7+597 R 3
ulhar
14 (] VDBD4DI2 VDS14 ®  CHO7T+597 T e
: RASULPUR
15 [] VDBD4II3 VDSI5 @  CH03w475 FURBAGAR
16 (] VDBD4DI4 VDSIG @  CH08+475
17 [ VDBD4DIS VDSIT ®  CH.O08:360 Trathc Informetion Legend %
18 (] VDBD4DIE VDS13 ®  CHO03:380 — e —
4an [l UMDNANAT  WNc4n - U AN T SmDU"'I Delﬂy n‘e_up NU
information
= System/Facility Status Monitoring = Facility Total: 60
No. System Status Modification Date and Time No. VDSID VDS Nami VDS contr Detecfion Installatio Manufact Model Nar Set Date a Installafio Detection Number o Equipmen
1 VvDSComm. @  2024-03-0307:4050 t[J VDED13C VDSO1 VDS 01 G5ty S
2 [] VDBDI3 VDS02 VDS 02 CH. 00+07 78
2 VMSConm. @  2024-0803074128
3 [] VDBD400 VDSO3  VDS_03 CH. 02+34 2848
3 COTVComm @ 2040903074119 4[] VDBD40K VDSD4 VDS 04 CH. 02484 2848
4 SpeedEnforr @  2024-0803074114 5[] VDBD400: VDSOS  VDS_05 CH. 03+72 ETp))
e O SR OYREoD § [] VDBDAD): VDSOG VDS 06 CH. 03+72 720
7 [] VDBD40W VDSO7 VDS 07 CH, 04+50 4500
6  DataProcess @  2004.090307-41:00
H VDBD400 VDS08 VDS 08 CH. 04+50 4500
7 MSOperatn @ 20240903 07:41:30 9 [] VDBD400i VDSO3 VDS 09 CH. 05+53 5637
Wall Screen @ 20240903 07:41:30 10 [J] VDBD40O VDS10  VDS_10 CH. 05+53 5637
TS P e E— s

L
SARULI +
HIFT
MATUAIL

Rz The]

RAYERBAG
AT

- EeReB

Speed Camera
AINTA

Sudden Information

PY Mh.\,‘EMEw

Zazira
&

= Link Level

Baktar Char O Provide @ Collect @ Standard

qFE B

Communic Communi X Coordin Y Coordin Availabilit Registrati Registran Date of m Modifier Il

10.10.30.1 6399 80435422 23.702664 Used admin
10.10.30.1 6399 90425151 23.703908 Used admin
10.10.30.1 6399 80424260 23.683056 Used admin
10.10.30.1 6399 80.414049 23.692506 Used admin
10.10.30.1 6399 80.415009 23.680305 Used admin
10.10.30.1 6399 80404693 23.683890 Used admin
10.10.30.1 6899 90.407978 23.677103 Used

10.10.30.1 6399 80.339941 23.678740 Used admin
10.10.30.1 6899 90.398491 23.670488 Used

10.10.30.1 6399 admin

80.396464 23663456 Used



MS I\/Ionitoring System

Management

[ ]
B m System Management

I
Facility Management Facility Control Traffic Situation Management History inquiry Statistics Inquiry Basic Information Management @ admin U ? : =
.ogout —

ﬁ > Facility Management >

91)9  §
% / +

NAZIRABAG “POSTAGOLAY
e N - bleddiin EEL
VDS03 X rv -
Q Name VDS03 N

FacilityLocation ~ CH. 02+848 [ARPUR Ic'; H CCTV VMS = E'. %

soum\
A KERANIGAN
Keraniganj R
ot

SRESENEIETE

A *
- o Hasn S PURBA JURAIN BHUIGOR MIZW ]
EBAIZE S22 | BEEE 4lmh e oY SIS
£
8 % MADANI NAGOR KADAMTOLI
z 1 7
i E BIL
s 3
S 3
% hEIDADA 4 Keyboard shortcuts  Map data 2024 500 M b Terms

Initialization
Search

— List Total: 60 — Basic Information(Modification)

No. VDSName VDSID  Section Dire Installation Manufactun Model Nam¢ Set Date an i ion L. Number of I Equij Ci VDSID VDBD4001 Road direction Mawa v
1 | [J VDSO! |VDBD1301 Maws | CH.00+078 7 10.10.30.14 — — . [T

2 | [] VDS02 |\VDBDI302 | Dhaka | CH.00H78 78 10.10.30.14

3 VDS03 | VDBDAOO! | Mawa | CH.02+848 2848 10.10.30.14 Name | Enter characters Model Name Enter chara

4 | [ VDS04 |VDBD4002 Dhaka | CH.02+843 2848 10.10.30.14 50.4140401¢ 23,60250821 Used

5 | [] VDS05 | VDBD4003 Mawa | CH.03+720 720 10102014 6389 | 0.4150002( 2368030541 Used admin Installationdate | -3-%() @ Installation Condition | 2642

8 | (] VDS0B | VDBD4004 Dhaka | CH.03+720 3720 10102014 6309 0.4049038¢ 22.6588007 Used admin o [— Numberf Detetion - .

7 | (0 VDSOT | VDBD400S5 | Mawa | CH.04+500 4500 10103014 6309 | 0.4070730¢ 23.6771057! Used

8 | (] VDSOS | \VDBD400G Dhaka | CH.04+500 4500 10102014 6389 80.3399411] 2367874051 Used admin Equipment Number | Enter number CommunicationTP | 10.10.30.14

9 | () VDS0D |\VDBDAOOT Mawa | CH.05+637 5807 10102014 6309 | 0.3894911€ 236704887 Used

10 | [J VDS10 | VDBD400S Dhaka | CH.05+637 5637 10103014 6309 | 50.3994643( 226834567 Used admin S (o e toad bd
11 | () VDSH | VDBDAODS |Maws | CH.06+403 8403 10102014 6389 | 0.3837815] 23.6058666( Used e 90420260755 Y Coordinate 22.68305663

| (1 uns12 | vDEDM0 Dhaka | CH. DA aam 10102014 8300

0029075471 228744013 Llgad 2dlmin




TMS Monitoring

System

. o .
U
Bﬁ System Management Facility Management Facility Control Traffic Situation Management History inquiry Statistics Inquiry Basic Information Management @ admin Lo;)“ E
u
VDS A > Facility Management > VDS
soum\ 1
K S KERANIGANY A RAYERBAG +
i -
eranigan) N NAZIRABAG 9 pOSTAGOLA '
(A& ek A o peeoe SIGNIBOARD HIRAZHEEL
VDS03 X i it
SHUBHADA SIDD!ﬂ?GANJ
FHTaas
Q Name VDS03 N sh;‘AAuRlz(AEr# a1
2l
Facility Location  CH. 02+848 'AMPUR
o
Hasn, PURBA JURAIN BHUIGOR MIZMIZI
R G L
JHILMIL Q
Q RESIDENTIAL s
2o PAGLA 7 MADANI NAGOR KADAMTOLI
T X T

N AMps BMEIN - exns=a
)

Bashundhara

Riverview
P!

G

3 BIL

NFIDADA

4 Keyboardshortcuts Map data €2024 500 M bt Terms

Initialization

Search

— List Total: 60

No.
1 (0]
2 O
3
4 O
5 [m]
6 U
7 O
8 )]
9 ]
10 J
n 0

12 (I

(] ExcelDownload

VDS Name  VDSID

VDS01
VDS02
VDS03
VDS04
VDS05
VDS08
VDS07
VDS08
VDS09
VDS10
VDSt

wng12

% PCMN

VDBD1301
VDBD1302
VDBD4001
VDBD4002
VDBD4003
VDBD4004
VDBD4005
VDBD4006
\VDBD4007
VDED4008

VDBD4009
ynanan1n

Section Dire Installation Manufactur Model Nam¢ Set Date an

Mawa
Dhaka
Mawa
Dhaka
Mawa
Dhaka
Mawa
Dhaka
Mawa
Dhaka
Mawa

Dhata

CH. 00+078
CH. 00+078
CH. 02+848
CH. 02+848
CH. 03+720
CH. 03+720
CH. 044500
CH. 04+500
CH. 054637
CH. 05+637
CH. 06+403
CH, 08+402

L Number of | Ci Ci
78 10.10.30.14 | 6302
78 10.10.20.14 6800
2848 10.10.30.14 | 6800
2848 10.10.30.14 6800
3720 10.10.20.14 6300
3720 10.10.30.14 6809
4500 10.10.20.14 | 6800
4500 10.10.20.14 6209
8637 10.10.30.14 | 6300
5637 10.10.20.14 8300
6403 10.10.30.14 | 6300
a4m 10.10,20.14 8200

X Coordinal Y Coordinai Availability Registratior Registrant| Date of moc Modifier ID

00.43542237 23.7026642{ Used
90.42515111 23.7020088" Used
£0.4242607¢ 23.6820566! Used
£0.4140401¢ 23.6825002( Used
00.4150002¢ 23.6803054 Used
00.4046936¢ 23.6888007" Used
00.4079780¢ 23.6771057! Used
00.38004117 23.6787405( Used
00.3094011€ 23.6704887¢ Used
90.3064643( 23.68245671 Used
00.3037818] 23.6658666( Used
002227542 22 R744012" Llcad

admin
admin
admin
admin
admin

admin

admin

admin

sdmin

VDS ID
VDS Name
» Manufacturer Name
Installation date
Detection Lane
Equipment Number
Communication Port

X Coordinate

— Basic Information(Modification)

VDED4001 Road direction
VDS03 Installation Location
Enter characters Model Name

|-3-30 Installation Condition
VR Number of Detection
enter numoer Lanes

Enter number Communication IP
6399 Use Status
90.424260755 Y Coordinate

Mawa v

CH.02+848

Enter characters

2843

Enter number

10.10.30.14

Usad v

23.68305663



TMS Monitoring

BITS

S Status History

— Search

Search word

System Management

Date(Searchable up to 2 months)

2024-07-24

Facility Management

X3 - EXEE €X9

Facility Control

Traffic Situation Management

Per Page

History inquiry

Statistics Inquiry

Basic Information Management

History Search

(0] —_—
@ admin oy -

tory

y > VDS Status History

4% Initialization
(@] Search

= List Total: 4475

@] Excel Download

No. Collection Date and Time

2024-07-24 13:32:11
2024-07-24 13:32:11
2024-07-24 13:32:11
2024-07-24 13:32:11
2024-07-24 13:32:11
2024-07-24 13:32:11
2024-07-24 13:32:10
2024-07-24 13:32:10
9 2024-07-24 13:32:10
10 2024-07-24 13:32:10
11 2024-07-24 13:32:10
12 2024-07-24 13:32:10
13 2024-07-24 13:32:10
14 2024-07-24 13:32:10
15 2024-07-24 13:32:09
16 2024-07-24 13:32:09
17 2024-07-24 13:32:09
18  2024-07-24 13:32:09
19 2024-07-24 13:32:09
20  2024-07-24 13:32:09
21 2024-07-24 13:32:07
22 2024-07-24 13:32.07
23 2024-07-24 13:32:06
24 2024-07-24 13:32:06

@~ @ W N

% PCN

VDs42
VDS59
VDS56
VDS53
VDS50
VDS45
VDS41
VDS58
VDS55
VDS52
VD549
VDS47T
VDS46
VDS44
VDS43
VDS60
VDS57
VDS54
VDS51
VD548
VDS36
VDS39
VD321
VDS38

VDS Name

VvDBD3520
VvDBD3537
VDBD3534
VDBD3531
VDBD3528
VDBD3523
VvDBD3519
VDBD3536
VDBD3533
VDBD3530
VDBD3527
VDBD3525
VDBD3524
VDBD3522
VDBD3521
VDBD3538
VDBD3535
VDBD3532
VDBD3529
VDBD3526
VvDBD3514
VvDBD3517
VDBD4019
VDBD3516

VDS ID

VDS_42
VDS_59
VDS_56
VDS_53
VDS_50
VDS_45
VDS_41
VDS_58
VDS_55
VDS_52
VDS_49
VDS_47
VDS_46
VDS_44
VDS_43
VDS_60
VDS_57
VDS_54
VDS_51
VDS_48
VDS_36
VDS_39
VDS_21
VDS_38

VDS controller ID

Normal
Normal
Normal
Normal
Normal
Fault
Normal
Fault
Normal
Fault
Fault
Fault
Normal
Fault
Fault
Normal
Fault
Normal
Normal
Fault
Normal
Normal
Normal
Normal

Status

CH.
CH.
CH.
CH
CH
CH.
CH.
CH
CH
CH
CH
CH.
CH
CH
CH
CH.
CH.
CH.
CH
CH
CH.
CH.
CH.
CH

Installation Location

23+742
31+770
30+440
29+797
27+301
25+645
23+742
31+100
30+440
28+075
27+301
26+600
25+645
24+550
24+550
31+770
31+100
29+797
28+075
26+500
20+620
22+510
11+679
21+770

23742
31770
30440
29797
27301
25645
23742
31100
30440
28075
27301
26500
25645
24550
24550
31770
31100
29797
28075
26500
20620
22510
11679
21770

<<<°23115678910>>>

Installation Condition

Camera IP

10.10.200.133
10.10.200.184
10.10.200.175
10.10.200.166
10.10.200.157
10.10.200.142
10.10.200.130
10.10.200.181
10.10.200.172
10.10.200.163
10.10.200.154
10.10.200.148
10.10.200.145
10.10.200.139
10.10.200.136
10.10.200.187
10.10.200.178
10.10.200.169
10.10.200.160
10.10.200.151
10.10.200.115
10.10.200.124
10.10.200.70

10.10.200.121

Communication IP

10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.17
10.10.30.15
10.10.30.15
10.10.30.15
10.10.30.15

6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899
6899

Communication Port



Any Questions ?

Thanks for visit

-n
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