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WL, BN HSV ZRTTURKREFENHEERER. ST AREREN. BT RERER ENMR, EHEFR,
FARENE BHESHRANNTE.
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Adaptive HSV Color Background Modeling for Real-time
Vehicle Tracking with Shadow Detection in Traffic Surveillance

ZHANG Li, LI Zhi-neng
(Department of Information Science & Electronic Engineering, Zhejiang University, Hangzhou 310027)

Abstract Real-time segmentation of moving objects in image sequence is a crucial step in traffic surveillance which
include many different sub-modules such as vehicle detection, vehicle statistic, real-time tracking, speed
measurement, etc. A typical method is background subtraction. Many background models have been introduced to
deal with different problems at present. In the paper, we propose an adaptive HSV color background model with
shadow detection to segment moving objects. We propose to operate in the Hue-Saturation-Value (HSV) color
space, instead of the traditional RGB space, and show that it provides a better use of the color information, and
naturally incorporates gray-level only processing. At each instant, the system constructs three Gauss distribution
for a pixel and maintains an updated background model, and a list of occluding regions that can then be tracked.
However, problems arise due to shadows. In particular, moving shadows can affect the correct localization,
measurements and detection of moving objects. This work aims to present a technique for shadow detection and
suppression used in adaptive color background model. The major novelty of the shadow detection technique is the
analysis carried out in the HSV color space to improve the accuracy in detecting shadows. The details of the
algorithm are outlined and the experimental results are shown and evaluated. The results show that this algorithm
combines the advantages of veracity and of runtime, and fit for real time detection.
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B T 3 R R B IR R 89, T EL7E — 52 B )
EHARBK, BT H XS % WM E— MR
MARHEREE, G- AR ANRAYE
L HRET E o WA, HE—-ANB % 2N
VH RERZFHNBRAEHZET RGB EHK,
HhHTFRBERLERMN —LRRFEL AESHE
MR W, B RGB = RIEH AR Y KNG E T HE
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BE3E N4 T #1582 8 (Chrominance) B9 45 F.
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(1) Srmotet <ST &t Snew<<St KRV new—Vimotel | <o

B |V iew Vinodel | <0
&8 S new — Sthodel | <o

B View—Vimodel | <o
&8 Shew = Smodel | <o

BB | Vioew = Vinodel | Ko
(4) Srmodet>>S1 &8 Snew=>ST | Snew X c08 (H new — Himodel) — Smodel | 0
&&e| Hpew — Himodel | <o

(2) Smotet <<ST && Snew>ST

(3) Smodel>>ST &L Snew<<ST

1.3 HEEHR
BREMZE, N THEAMNIE RO L FKE
TR A0 ST e BB R, T A UG B A S AT R R R
K.
p=(1 —adup+=x 4)
ot<max ok, (1 — &)a + alx — ?)  (5)
Hip, o RABERAMNEI R 0B BRERBE; 2
FTARFBRRE, RN H,S,V 34 M BHE.
HETR, B FERENNEFAT T2 T
AT R SNME, T E 5 LA RT DR A M %4, Bk
SR LAE R BT A R R X RRE . AR SCIR MY
BERAREAE T —HERNRRAR, MER PR
REFA—BREAETRFRANRAE, AREER TR
FEXE RN, XS EREH RN FE.
1.4 kR
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