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A design and implementation of Intelligent object recognition

system in urban railway
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Abstract The subway, which is an urban railway, is the core of public transportation. Urban railways
are always exposed to serious problems such as theft, crime and terrorism, as many passengers use
them. Especially, due to the nature of urban railway environment, the scope of surveillance is widely
dispersed and the range of surveillance target is rapidly increasing. Therefore, it is difficult to
perform comprehensive management by passive surveillance like existing CCTV. In this paper, we
propose the implementation, design method and object recognition algorithm for intelligent object
recognition system in urban railway. The object recognition system that we propose is to analyze the
camera images in the history and to recognize the situations where there are objects in the landing
area and the waiting area that are not moving for more than a certain time. The proposed algorithm
proved its effectiveness by showing detection rate of 100% for Selected area detection, 82% for
detection in neglected object, and 94% for motionless object detection, compared with 84.62% object
recognition rate using existing Kalman filter.

Key Words : Object Detecting, Object Tracking, Video Surveillance, Smart integrated monitoring
system, urban railway
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Fig. 1. Intelligent object recognition system overview
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Table 1. Required functionality and implementation method

Required Function Implementation Method

¢ intrusion detection * Surveillance zone setting
e Detect a neglected object @ Facilities area setting

. Motionless obijecte Object tracking

detection ® Alarm after set time

e Detect missing objects . Object &

+ Tracking detected objects Imonitoring
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Fig. 2. Status management algorithm of moving object
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Fig. 3. Processing time of Status management algorithm
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Table 2. Selected area detection experiment

Platform Area Restricted Area

Number of
Intrusion | Num of |Detection| Num of |Detection
Detection| Rate |Detection| Rate
50 50 100% 50 100%

o0 4. 00 OO OO 0O
Fig. 4. Selected area detection experiment
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Table 3. Experiment of detection in neglected object

around Chairs around Trash Can

neglected
Object Num of |Detection| Num of |Detection
Detection| Rate |Detection| Rate

detect 42 84% 41 82%
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Table 4. Experiment of detection of Motionless object

Motionless around Chairs around Trash Can
Time Num of |Detection| Num of |Detection
Detection| Rate |Detection| Rate
10 min 48 96% 47 94%
30 min 49 98% 48 96%
1 hour 50 100% 49 98%
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Fig. 6. Experiment of detection of Motionless object

Atd gaElgew dods AFPRE A VIE
Kalman HEE o]-8et AR (8 o83 A
o 23 84.62% Bl AHAGHEA] disiA=
100%, ®JAE 24 A= 24 82% oM, +2¥el
e A Ao 94% ol1de] AHeS HEh
ol Aijke daEE S AT

5.2 E

SAHEY AAIA ALTL B2, hY, 573
oA 1A AL 9 o] That Akl mlgde]
YA 4 YT TR dE G
A WS ARSI W o] w2 u ]t
A BES A L FE5t0] ot e 9ol B

L 4R 9 FYTARENA 25 POP-UPY
A4S 3R Aa] thaste] 1 u Ak st 3

CARTL XIS3 A AR 1N 2 A 213

4% % 5 =S 74 Hojof Tt
Ao et G4 BHst, BAE A 1
Agste] BHAo] ORI @RS Agslelob
i
£ R 54 HEo] A5 G4 A4 A
9 78 o] dhstel Akt ol
A Aelso] Hhstel Atk AkE TaelEL

o =
Y A darElE JI¥E AAE BeElske B 4

AIQkEl LAHE 71E Kalman BEIE 0185 7
A 148 84.62%0 1o AFALZAA thoAlE
100%, WA B4 GAE 3k 82% o4, 22l
Rl 24| BAOIHE 94% o] BA&L ekl
4549e IFSEh

REFERENCES

(11 Jong Gyu Son, '"A Study and
Experimental Verification on Object
Detection Method of Intelligent
Integrated Monitoring System', Dept. of
Electronic & Electrical Eng'ng, University
of Seoul, Korea, 2012.

2] J. S, Oh, “Motion-Based Background
Image Extraction for Traffic Environment
Analysis”, Journal of information and
communication convergence engineering,
Vol. 13, No. 8, pp.1919-1925, 2013.

[3] D. Comaniciu and V. Ramesh , P. Meer,
“Kernel-Based Tracking”, IEEE trans.
Pattern Analysis and Machine
Intelligence, Vol. 25, No. 5, pp. 564-577,
2003.

[4] P. Azzari, L. Stefano, and A. Bevilacqua,
“‘An  effective  real-time  mosaicing
algorithm apt to detect motion through
background subtraction wusinf a PTZ
camera’, IEEE Conf. Advanced Video and
Signal-Based Surveillance, pp. 511-516,
2005.

[5] S. Lee, J. Kang, J. Shin, and J. Paik,
(2007) ‘Hierarchical active shape model
with motion prediction for real-time
tracking of non-rigid object”, IET



214 si2E=FREM7|SEE=2K A11H HM2S

Computer Vision, Vol. 1, No. 1, pp.17-24, o000
2007.

[6] S. H. Jung, J. H Lee, “Measurement of
the Traffic Congestion using Difference
of Images in Intersection ~, IEEK
Summer Coference , pp. 801-802, 2008

[71 Wang, Yang, ‘Real-time moving vehicle
detection with cast shadow removal in
video based on conditional random
field”, Circuits and Systems for Video
Technology, IEEE Transactions on Vol
19, No. 3 pp. 437-441, 2000.

[8] S Xu, A Chang, “Robust Object Tracking <«0ooo» oooo, ooooooo, oo
Using Kalman Filters with Dynamic Oo
Covariance”, Cornell University, 2014

[9] Sandipkumar M Vaniya, B. Bharathi,

“Exploring object segmentation methods
in visual surveillance for human activity
recognition”, Global Trends in Signal
Processing, Information Computing and
Communication (ICGTSPICO),
pp.520-525, 2016.

[10]Salmane. Houssam, Khoudour. Louahdi,
Ruichek. Yassine, ‘A
Video-Analysis-Based Railway-Road
Safety System for Detecting Hazard
Situations at Level Crossings’, IEEE
transactions on intelligent transportation
systems, v.16 no.2, pp.596-609, 2015.

[11]Salmane. H, Ruichek. Y, Khoudour. L,
‘A novel evidence based model for
detecting dangerous situations in level
crossing environments.” Expert systems
with applications v.41 no.3, pp.795-810,
2014.

[12]H. S. Park, “Active Object Tracking System for
Intelligent Video Surveillance”, Journal of The
Korea Institute of Information & Electronic

Communication Technology, v.7 no.2, pp.82-85,
2014.

O O O (Ho-Sik Park) [ooool

. 19940 20 OOOOO

0000000 00 (OoO0)
. 20010 20 0OOOO OOO
0000000 00(@O00)
. 20050 20 OOOOO OOO
0000000 00(@O00)
.+ 20080 30" 00 0OOOOC
000 00




