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Abstract

In traffic surveillance scene, headlight based vehicle detection is an important intelligent vehicle
detection approach in nighttime road traffic monitoring. However, the road reflection generated
by the vehicles’ headlights will cause great interference to the night time vehicle detection algo-
rithm. In this paper, we propose a reflection elimination approach by use of the difference of in-
tensity variance between reflected light and vehicle’s headlight in the nighttime traffic images. We
construct a decision tree based classification algorithm to classify the reflected light and headlight;
then eliminate the reflected lights from the traffic images and extract the candidate vehicle light
ROI effectively. Finally, we use the headlights geometric constraints to realize night vehicle detec-
tion. Our algorithm can effectively improve the performance of night vehicle detection, and the
detection rate is better than the existing algorithm.
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Figure 1. Nighttime traffic vehicle detection process
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Figure 2. The framework of feature extraction (RI, VR, I) extraction
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Figure 3. Statistical distribution of intensity variance in pixels of the light and reflected light region
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Figure 4. The processing result of intensity variance VR. (a) Original image; (b) The processing result of the
intensity variance-VR
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Figure 5. The processing result of reflection Intensity map RI. (a) Original map; (b) Reflection Intensity map RI
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Figure 6. Intensity histogram of pixel value distribution of a nighttime vehicle image
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Figure 7. Intensity threshold segmentation results of nighttime vehicle image. (a) Original; (b) Segmentation
processing of intensity threshold
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Figure 8. The features (RI, VR, 1) distribution of vehicle lights and reflected of positive and negative
samples for night vehicle images
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Figure 9. The result of features (RI, VR, I) of vehiclelights and reflected light
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Figure 10. Reflection light elimination and vehicle light detection results in traffic video surveillance. (a) Detection result of
vehicle light; (b) Detection effect in traffic image

& 10. @ISR STEEBRAMEATIRNERE . (2) FATRMER; (b) ZBERPIELTRMHIR

DOI: 10.12677/csa.2017.712137 1230 T LR 58


https://doi.org/10.12677/csa.2017.712137

it 5%

) PR MTBUAE: 2/3< <23, s8] IR,

]
AN DX AL A I(8) I HLUA = AN AN, il AT DR IR A 4 XA T o 22T
P H 22T 2 ) 5 B AEAT AT AR AT BV IS, 22T VR IO AR 2200 s B R SR EAT A A, =474
XTI 2 A B A ATART I ) = AN 5648, JF BN 4EAT 2 18] B BRE l  — A AT XS BE P2 1 2 5% 8 %, i
VESE AT ULHS, AT 2250, e ZAR AR WP 11 fros

5. SRR LS

ACERIGR 640 x 480 A IR]IE B R4 IS P2 400,  7E Intel Core i5. 4GB PIAE[1) PC Lidh47 sLiai
Ko AWTEES Wei Zhang [8]# H! i & /R BLRBEHLIZ(MRF) 7» 25 3E47 % Eb . Wei Zhang f) MRF 77 3 %
T U R ERR LoG SRS ARER, FER| X AT 5 R 62K

B o AL M A D S R AT AT ZE A e SR, AT R W R R A v FE 140 B 480 153 2 1]
MIZERT, DA G P 38 J7 2R 40 20 AT 1A THD 7™ B S SR G I 2RI [11] [20]. ARSCT7V5 MRF 20 2847 % b,
TEZEST 5 RAHE MR, g R ank 1.

B B B S P s R, SEI6 BhIE S S AN PR EAT IR, ] 120 AS[ERY S A
T, PSRRI MRF K25 U072 2 Frow, WRSRATE 2 Fhos B SR8 1 PR 22 A U #4820 v R A U 26,
R IE N HU R . MRF D7 V58 538 P A5 (R PR 58 AR RS I 3R AR IS, 7R RS (PR v, il 2
5 RS 2 2]

LI ARG B TR RE AR SR SR 7 VR b BN [R1 2008 23 Wi/FP, MRF FJ7 B R 2058 14
WAD, ARSI R R A

Figure 11. The result of headlight matching and vehicle detection
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Table 1. Vehicle light detection results
F 1 FATHRNER

Method Detection rate False positive
DTree 91.9% 2.6%
MRF 89.8% 34.5%
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Figure 12. Vehicle detection results under different brightness background. (a) Vehicle detection under bright
background; (b) Vehicle detection under the dark background
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Table 2. The vehicle detection results of different luminance background environments
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Method Scene Detection rate
DTree Dark Scene 94.5%
DTree Bright Scene 90.3%
MRF Dark Scene 94.1%
MRF Bright Scene 78.7%
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