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Detection of a Light Region Based on Intensity and Saturation
and Traffic Light Discrimination by Model Verification

Min-Ki Kim'

ABSTRACT

This paper describes a vision-based method that effectively recognize a traffic light. The method
consists of two steps of traffic light detection and discrimination. Many related studies have used color

information to detect traffic light, but color information is not robust to the varying illumination
environment. This paper proposes a new method of traffic light detection based on intensity and saturation.
When a traffic light is turned on, the light region usually shows values with high saturation and high
intensity. However, when the light region is oversaturated, the region shows values of low saturation
and high intensity. So this study proposes a method to be able to detect a traffic light under these
conditions. After detecting a traffic light, it estimates the size of the body region including the traffic
light and extracts the body region. The body region is compared with five models which represent specific
traffic signals, then the region is discriminated as one of the five models or rejected as none of them.
Experimental results show the performance of traffic light detection reporting the precision of 97.2%,
the recall of 95.8%, and correct recognition rate of 94.3%. These results shows that the proposed method

is effective.
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Fig. 1. (a) input image,
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(a)

(b)

Fig. 2. (a) result of opening operation, (b) extracted contours, (c) final candidates,
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Fig. 3. Standard traffic lights with (a) 3—color, (b) 4—col—
or,
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Fig. 5. Samples used for color modeling of (a) red lights,
(b) yellow lights, (c) green lights, (d) lights—out,
(e) over—saturated lights, (f) left—arrow lights
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Fig. 6. Color masks based on normalized—rg (a) red mask, (b) yellow mask, (c) green mask, (d) black mask, (e)

white mask, (f) left—arrow mask,
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Table 1, Classification of traffic signals

Type Classification Signal

RBB Stop

3-color

traffic light BYB Go slowly

BBG Go

RBBB Stop

BYBB Go slowly

4-color BBBG Go

traffic light
RBLG Stop & left

BBLG Go & left
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Table 2, Five models of traffic signal and their corre—
sponding merged regions

Models Merged Regions
M, (RBB) my =r,tr;+r,
M, (BYB) my =1y +r,+ry
M, (BBG') mg =1y +ry+r,
M, (RBLB) my =r,+r,+rstr;
pM (BBLG) mg =1, +try+ry+r,
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Fig. 8. Sample ROI images of (a) red traffic lights, (b) green traffic lights,
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Fig. 9. Detected candidates of red traffic lights by the method of (a) Kim et al [1], (b) Jeong et al.[2], (c) Jo et
al.[3], (d) Park et al.[4], (e) proposed

Fig. 10. Detected candidates of green traffic lights by the method of (a) Kim et al.[1], (b) Jeong et al.[2], (c) Jo
et al [3], (d) Park et al.[4], (e) proposed,
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T, &4 L7 (FP, false positive)= A& 50] gl
W AEFE AES A5 A, F (TN, true 54
negative)2 A& 50| §1& uf AEFo] vty #A ) o
@ A A%, 4 LFREN, false negative)e A A:‘;z%; Eoiii Aﬂj Hi;z%ffz
a5o] EAstEE AB5e AFeA 2& A9 C A ST e E
Nrs o NS A& & stal Qlom, HSV
Ay rds 7 2 Az Tl Uetv=
Precision(%):%xlw (14) A A =S S 9% AR HE
Table 3. Results of traffic light detection and discrimination
Traffic Light Exist Traffic Light Not exist TP FP TN FN C
215 891 205 6 886 9 199
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