Journal of Korea Multimedia Society Vol. 23, No. 4, April 2020(pp. 517-524)
https://doi.org/10.9717/kmms.2020.23.4.517

NEA 2ol THuE FHA whE
AAZ AR FaeE

Real-time Vehicle Tracking Algorithm According to
Eigenvector Centrality of Weighted Graph

Seonhyeong KimT, Sangwook Kim'"

ABSTRACT

Recently, many researches have been conducted to automatically recognize license plates of vehicles
and use the analyzed information to manage stolen vehicles and track the vehicle. However, such a system
must eventually be investigated by people through direct monitoring. Therefore, in this paper, the system
of tracking a vehicle is implemented by sharing the information analyzed by the vehicle image among
cameras registered in the IoT environment to minimize the human intervention. The distance between
cameras is indicated by the node and the weight value of the weighted-graph, and the eigenvector
centrality is used to select the camera to search. It demonstrates efficiency by comparing the time between
analyzing data using weighted graph searching algorithm and analyzing all data stored in databse. Finally,
the path of the vehicle is indicated on the map using parsed json data.
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Fig. 2. Structure of Weighted Graph for Search,
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Table 1. Eigenvector Centrality

Node Eigenvector Centrality
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Operation of real-time tracking system

Input | num, is the plate number of vehicle.
Output | path is the path of the tracking vehicle

1 addCaminfo()

2 if takeVideo(cv,) = true then

3 ALOOP:

4 foreachc,inC

5 img, < captured image(cvy)

6 if string{img, = num,) then

7 path[] < pop(ci®

8 te, = current time —ck

9 de, =t % speed

10 foreachc, inC

11 distancele, | < gDD(c, c})

12 if distance[ex,k] < d., then

13 sequence( ] « max(dlstance[exlk], DESC)

14 BLOOP:

15 foreachc,inC

16 img, < captured image(Csequencefo])

17 if string(img, = num,) then

18 ] pathl ] < pop(c{*)

19 | else

20 break BLOOP:

21 { | returnpath

22 end for

23 end for

24 else

25 break ALOOP:

26 return path

27 end for

28 return path

Fig. 3. An Algorithm of real—time tracking system,
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| cam_id @ time cam_lat

cam_type
1 2020-02-19 16:51:49 web_caml  35.889147 128.610314
|2 2020-02-19 16:51:49 web_cam2  35.894074 128.606904
|3 2020-02-19 16:51:4% web_cam3  35.902965 128.618665
|1 2020-02-19 16:51:52 web_caml  35.889147 128.610314
|2 2020-02-19 16:51:52 web_cam2  35.894074 128.606904
3 2020-02-19 16:51:52 web_cam3  35.902965 128.518665
i 2020-02-19 16:51:55 web_caml  35.889147 128.610314
12 2020-02-19 16:51:55 web_cam2  35.894074 128.606904
|3 2020-02-19 16:51:55 web_cam3  35.902965 128.618665
5 2020-02-19 16:51:57 web_caml  35.889147 128.610314
|12 2020-02-19 16:51:57 web_cam2  35.854074 128.606904
13 2020-02-19 16:51:57 web_cam3  35.902965 128.618665
|11 2020-02-19 16:52:00 web_caml  35.889147 128.610314

cam_Ing

| DRYE SAM0 M2 AAZ2E A2FEN LTS 521
pic_link. Car_num cam_connect
Z:/HDD1fcam1/img_000000.jpg on
7:/HDD 1/cam2/img_00000d. jpa on
7:/HDD 1/cam3/img_000000. jpg on
Z:/HDD1fcam1fimg_000001.jpg “ on
Z:/HDD 1/cam2fimg_000001.jpg on
Z:/HDD 1 fcam3fima_000001.jpg on
Z:/HDD1/eam 1fima_000002.jpg on
Z:/HDD1jcam2img_000002.jpg  ASG0 on
Z:/HDD1/cam3/fimg_000002.jpg ARSLC2ZQE on
7:/HDD 1/cam 1/img_000003,ipa on
Z:/HDD1fcam2fimg_000003.jpg  AASG0ZPE on
Z:/HDD1jcam3fimg_000003.jpg IIYI on
Z:/HDD 1/cam 1fimg_000004.jpg on

Fig. 4. Database Monitoring.
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Fig. 5. Experiment Environment,
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