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Detection of Road Weather Condition using CCTV Visible Images Analysis
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(28 2) Light Reflection according to Road Surface Conditions (gray
arrows are the color of the incoming light and the dark arrows are
the color of the object)

7t FAZA B R2YAEL <E 1>z

<# 1>Reflection to Road

Surface Conditions

Composition

According

Reflection specular diffuse body
component interface interface flecti
P reflection reflection refiection
Reflection Narrow Wide Wide
properties spectrum spectrum spectrum
Reflection .
Strong Intermediate Weak
strength
Dry Small Big
Wet Small Small
Water- . .
film Big Small
Snow - .
B
covered g
. CCTVHMT[8F SRZX] H SEAIE

1. 7|&7l'd(Basic Idea)

2 o=olA AR E %‘3‘5‘}7} 8] gray scale
3 Hued+& a3t @9 wW7ta] 3¢ F i,
et/ & gray scalegto] 4 Eﬂxﬁ.ﬁi g Ao 73, H

o] ’
BE EdE o Bu) ofFE Aol glod, o]lF AF
&z ¢ ﬁ]%k(threshold)-* A AHac 27 9 &
of Z8 4 (heuristic)22 AAY & Yot w3 GaS
HSLZ wWgste] o] F H(MAHue)?te BZUXE
Tate =, b, Hl, Hee FHEg. dnase (o

- 193 -



g 3% 2o

&quire Image HSet 2e]] }—'
{ !

Image Convert Image Convert
(Gray scale) (HSL)
. Histogram
H|stolgram {Hue)
Mean Value Standard Deviation
{m) {s)
L ]

G-(
(1]
w

Display Display
oy “Har
Acquire Image Set ROI
. )|
Image Convert e image Convert
(Gray scale) {HSL)

o Mean Value Standard Deviation
(m) {s)
— 1}

1SS AMUMA IS 2N B IF LY
2. BY QICIXIZ ¢

3. I AEDMES

4. Mean Value

5. RGBE HSLE ¢y

~H (Hue) : M4

-8 (Saturation) : <

~-L {Luminance) : ¥%
6. SIAEFEA(Hue) @ (M4 —
7. BE BN

(38 3) Weather discrimination using gray-scale and

Hue factor

A

& A| 8 (Experimental results)

2 ¢ugEs FAE3] dstd dz=aTAl
ER2WE7IEY OASISHA BQIC XN &,
HL, AL B S HIZEA] A9 IR 9GS H3lele] 4
ST 48L 7t Ao IHNE 38 oL o2
A-¢HEE g AYsle B 9udEg H Lo

etk A4 7 3
olmen, 23E (29 4)

~ 194 -

B b

(b 8]




Sk
1 20039% wEdAdRIA AduEE

2 (FMZENL @R=2FA FAINAE, sadE, St
WOLE ASHAEANAWATS) BT - ALY HERDACCTVE
ol§d LEHEFH7IE D", 2001 L. 10,

3. Pack, ML, "Automatic Camera Repositioning Techniques for
Integrating CCTV Traffic Surveillance Systems With Video Image
Vehicle Detection Systems’, Masters Thesis in Engineering,
University of Virginia, Charlottesville, VA, 2002.

4. 5. Namkoong, H. Tanikella, B. Smith, “Design and Field Evaluation of
a System Integrating CCTV Surveillance with Video Image Vehicle
Detection Systems (VIVDS)", Paper submitted for presentation at the 2005
Annual Meeting of the Transportation Research Board and publication in
the Transportation Research Record. 2004. 7.

5. Busch C., Debes E. “Wavelet Transform for
Analyzing Fog Visibility”, IEEE Intelligent Systems,

1998.11.

6. T. Kikuchi, K Kivasu, "Application of Road Surface
Sensors using  Visible Images to Road Management,”
10th World Congress on ITS, Madrid, Spain, 2003

- 195 —



