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Traffic Monitoring System

by the fusion of Image sensor and Supersonic wave sensor
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Abstract Recently, a lot of image sensors are employed for the purpose of incident detection, because image sensors can provide
much more rich information than spot sensors such as supersonic wave sensors. In addition, image sensor can overlook wide area. Therefore,
installation cost is lower. However, it is quite difficult to achieve high accuracy by image recognition methods because of their instability
against environmental changes. And image processing requires more CPU performance. On the other hand, for example, supersonic wave
sensors have advantages on robustness against environmental changes, and it requires less CPU performance than image sensors. Therefore,
future event detection system should combine different sensors in order to realize a totally efficient surveillance system. In this paper, we
developed algorithms for incident detection by sensor fusion technique between the two different sensors. The recall rate and false alarms
was evaluated by using 3 month data of images and supersonic waves on expressway in Tokyo containing about 20 incidents. And the
algorithm was then proved to be more accurate than the algorithm using a single video image which we previously developed for incident
detection.
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Fig. 1. Example of tracking result
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Fig. 2. Supersonic wave sensor
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Fig.6 Incident detection with algorithm-1 and 2

1LEREVYICKDIBHAN
ERZF-o1 3 yAMTCIORMTE 4 o
HBRBELE. BREYOHZEH W Algorithm-1
TR NEFEOEREBREB TSI LN TE KL, Recall Rate
9% & B, BATE oI Figé DX
Chr7 o 7HRBORATEZ»TWWE., BEER
DEBOUAHBIPFRERT, FLEFE LTUES
T3, LaL, fiFENeBESBRU LIS VW
DEBEA VORI L IRHRTERM T
32 T7a—-DavickdBEHRBH
RBOBER, BREVIIKEI-TREBRTELRL
Te3fFoEEP | FERHETIZLICABL, Recall
rate iX 86% & 72 o f=. (Fig.6 (b)). (a), (b)IXR LYk
ThHd. £, BHERAO 2E0WHIZ SN TIIKRE
BEMAEMRINE. Fig 7 RRHKEMOE R 50T
HD RBEHOLDIZ2200HLLEELE. B 2840
RBEHBRIIBFEPCRHEASA TR s TEY, ¥
WELO2HROFBRNOLDBFEERERTCERNh-
EThote,

3-3. M4

WIZ 100 Bl OB B2 HOWTHEBIZSOVWITOERY
fiofe. #HR, Algorithm-1 TiX 100 Bz | hTH o
7o X, —F, Algorithm-2 T 5L WHIBRICR - =
(Tab.1). Algorithm-2 IZE i} 2MBOBRIL I 2 F LB
EEE Y ORBAMD 300m L\ 5 EHE CHEEN
REL, RAMARHEEENELTLES>TVEZETH

7.

4 FED

FECRERE YV EETFEEV T LV IREE
VHEBAELAEHBHTALY XA EBRBLE. -
DTN T Y XL TE 86%D Recall Rate & 100 B 5
L IMBEEFERLE, ZOTATY XATH—

»n 10

c

0 @ Algorithm-1

B 8T Al;orithm-Z

ot ,

® 6

o

5 4

.

2

E 2

S

Z o
50 100 150 200

Time(sec)

Fig. 7. Detection time



Tab.l. False alarms

False alarms Image sensor Super sonic wave sensor total
Algorithm—1 1 0 1
Algorithm—-2 1 4 5
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