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Abstract
Measuring Traffic Queue Length Based on Wavelet Transformation

In this paper an algorithm is introduced. The algorithm detects vehicles in predetermined detection
area based on wavelet transformation, and then measures traffic queue length at urban streets.

Previous approaches detect existence of vehicles in a cell by comparing current image and
background image or identifying cdges of approaching vehicles. The approaches are sensitive to noise
and environmental effects such as rainy wcather, unexpected changes of weather, snow, or reflection of
strong sunbeams. To the contrary, the algorithm suggested in this paper does not suffer from noise, and
furthermore, the algorithm needs not cstimate possible changes of gray level in the roads with time
transition. Especially, detection errors caused by headlight beam in night time can be drastically reduced
in the algorithm.

In this research, experiments have been conducted with 80 sample data captured in daytime and
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nighttime, respectively. The error rate for standing queue was 2.14% and 2.24% for daytime and
nighttime, respectively. The error rate for moving queue was 2.59% and 2.74% for daytime and

nighttime, respectively.
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of Y& Wuk ohz BAe + Y WE Aol wEL WAL D )
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2.1 Wide Area Detection System(WADS)

WADS[2,3]=  ®l=TolA] FHx2 JAAHIE o837t A A (vehicle
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where, R =wR +(1-w)B, : new road estimate,  i=1,2,...,50

EEb R

L, : brightness of pixel 7 for the incoming line.
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n p n.op /_R_"Il 6
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where, ¢(),w () : scaling function.
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Ay (¢, )= 2.2 f (%, y)g)g(w) 27
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Jo(ey) =22 duy (x,)E@)EwW) (%1 8)

- reconstruction of dialonal detail.
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(a) occupancy case(daytime) (b) non-occupancy case(daytime)

(c) occupancy case(nighttime) (d) non-occupancy case(nighttime)

(23 3) AAFY AFEEe AR HY Aol WY A
Fig. 3 Pattern of occupancy and non-occupancy case
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Buffer Clear

y

( for =1 to 10 frame do 7

y

( for i=1toNdo 7

Vehicle Detection ?
y
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[

y

L End Loop /|

‘ i : satnding queue length

y

[
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(1% e 809 HEG FES

tol QA D7) delst ol FTj7)dole) T
3 A ZAgke vag 1e=ol

—#—1ne fength

Day —&—measured length Night —®—measured length
—&—true (2agth

Quend length {m)
Quauz length ()

(2) BA ti7]do]

- 170 -



Wrlzol =H WrbE AA 4o Selw V=i
AR Aol oig oAER vt A& A 100 gate] A3
sHoie

9_5(]‘“‘%‘(%): lz——-—*‘)l —n x100 (/_\11 10)

ni;, v,

o 7]A], v,: observed queue length.
v,, . measured queue length.

» . number of sample point.

(2% Ne 80719 EES FE3] AT Aols} o]l Dol B
kit A S gk v ool

Night ~#—measurad ienath

—&—trye l2ngth

Gz wenth i)
Quaus lerath m)

-171 -



6. A&

HINA WFRAEE T8 Y93l 48 AHEE AA7)E ILD (Inductive
Loop Detector)o]tt. 22jut ILD & A2 2 FA B 9ojA a8Ado) ¥
1A 7] Wil 23 AR, HAM HAX7], 4 AR T A7 @
B3] o] Fo] A gtk B =8 JAHAAIE ol &do dr)jdolE =4
= wl oA e SRAFEWgoly wiAA R Ao)(background
difference), & 74 X AFo](spatial difference)dH S o] &gt Z o] ofyz} o] &
2 HMEHES o] &5t gr]dolE SHEE WY AUEAY. B =R 5

@Qiitﬁ%+é4

*Mﬂ, E3] ofzkel A9 A FE=glolEd A QS wol A AX

Fe WA gt

B oangEe 2o gie gavke daer A¥S sgoy 1 A
A HOE A B F oF 29 Zo] HdF xdoME Hed
o g o)t

-172 -



S8, £297), Ao «AdAYE ol &t YA B LA S Fa

. R. M. Inigo, "Traffic Monitoring and Control using Machine Vision: A Survey,"

IEEE Trans. on Industrial Electronics, Vol. IE-32, No. 3, Aug. 1985, pp.177-185

. R. M. Inigo, “Application of Machine Vision to Traffic monitoring and Control,”

[EEE Trans. on Vehicular Technology, Vol. 38, Aug., 1989, pp.112-122.

. S. Gil, R. Milanese and T. Pun, “Comparing Features for Target Tracking in Traffic

Scenes,” Pattern Recognition, Vol. 29, No. 8, 1996, pp.1285-1296.

. Y. Iwasaki, “A Measurement System for Vehicular Queue Lengths by using Image

Processing,” 3 Annual World Congress on Intelligent Transport System, Orland,

USA,, Oct., 1996.

. M.Higashikubo, T. Hinenoya, K. Takeuchi, “Traffic Queue Length Measurement

using an Image Processing Sensor,” 3 Annual World Congress on Intelligent

Transport System, Orland, USA., Oct., 1996.

. R. Polika, “The Engineer’s Ultimate Guide to Wavelet Analysis - The Wavelet
Tutorial,” LW, iC jast: ~rpolikat/W. S/ :

. RM. Rao, A.S. Bopardikar, “Wavelet Transforms - Introduction to Theory and

application,” Addison Wesley Longman Inc., 1998.

10.R. N. Strickland, H. I. Hahn, “Wavelet Transform Methods for Object Detection and

recovery,” IELE Trans. on Image Processing, Vol. 6, No. 5, May, 1997, pp.724-735.

-173 -



