Journal of Korea Multimedia Society Vol. 18, No. 2, February 2015(pp. 138-148)

http://dx.doi.org/10.9717/kmms.2015.18.2.138

21e] F=elo]|Eo 731 AX|7H

HE=E

¥

dxyel

9 A=

A o

T

Realtime Object Region Detection Robust to Vehicle Headlight

Sungho Yeon*, Jaemin Kim'"

ABSTRACT

Object detection methods based on background learning are widely used in video surveillance. However,
when a car runs with headlights on, these methods are likely to detect the car region and the area
illuminated by the headlights as one connected change region. This paper describes a method of separating

the car region from the area illuminated by the headlights. First, we detect change regions with a

background learning method, and extract blobs, connected components in the detected change region.
If a blob is larger than the maximum object size, we extract candidate object regions from the blob
by clustering the intensity histogram of the frame difference between the mean of background images

and an input image. Finally, we compute the similarity between the mean of background images and

the input image within each candidate region and select a candidate region with weak similarity as an

object region.

Key words: Background Learning, Object Detection, Headlight, Histogram Clustering, Similarity
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(c) Ground truth

(a) Input image

~

(d) Difference image (e) Background learning—based (f) Morphology filters applied
detection results to the (e)

(g) Brightness histogram of the (h) Result of the proposed (i) Morphology filters applied
difference image in the detection zone detection method to the (h)

Fig. 1. Background learning—based object region detection method and the proposed object detection method results,
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Fig. 2. Flowchart,
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(a) Input image (b) Ground truth (c) Blob detection based (d) Result of the correction
background learning of the blob shape
Fig. 3. Background learning—based detection results and fill in the holes of the blob,
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Blob extraction algorithm

=0, RN = 256

Step 1. Compute a threshold TU*) using (5). )
Step 2. Detect a foreground region using the threshold 7U*%),
Step 3. Form blobs using a connected component method.
Step 4. Fill holes within a bleb using (4).

Step 5. If Blob < Object Size, go to Step 6.
Otherwise,
if Blob = Object Candidate and Blob > Object Maximum size,
LY e TUFD goto Step 1,
if Blob < Object Candidate and Blob < Object Minimum size,
go to Step 1.
Step 6. Compute similarity in a blob using (6).

RUD « TG+D

Fig. 4. Proposed algorithm for object blob extraction
algorithm,
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(c) Difference image

(a) Average background image (b) Input image

(d) Ground truth (e) Bolb detection based GMM

(f) Proposed blob Detection

Fig. 5. Black car detection in bright lighting conditions,
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Fig. 6. White car detection in bright lighting conditions,

(a) Average background image (c) Difference image

(d) Ground truth (e) Bolb detection based GMM (f) Proposed blob Detection

Fig. 7. White car detection in darklighting conditions,
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FAR— number of pizels false accepted asvehicleregions

number of pixels invehicle regions

number of pizels false rejected asthe background

FRR= — - - -
number of pixels in vehicle regions

(6)

Table 1, 2, 3, 48 E ¥ FAR9| o] Jujzd o=
A Yo, ol dl=gtolEo oste] AAE &
R %'O—E"Qi 23 3" Aol F2 dde]

(a) Average background image

(d) Ground truth

(b) Input image

) Bolb detection based GMM

Table 1, Black car detection in bright lighting conditions

FAR FRR |FAR+FRR
GMM 3.61416 | 0.0252568 | 3.639417
GMM + Similarity | 0.589562 | 0.218199 | 0.807761
Proposed method | 0.283227 | 0.142512 | 0.425739

Table 2, White car detection in bright lighting conditions

FAR FRR FAR+FRR
GMM 5.306022 | 0.049502 | 5.355524
GMM + Similarity | 0.107501 | 0.916340 | 1.023841
Proposed method | 0.340829 | 0.149227 | 0.490056

Table 3. White car detection in dark lighting conditions

FAR FRR |FAR+FRR
GMM 3.94862 |0.0127288 | 3.961349
GMM + Similarity | 0.726663 | 0.0393797 | 0.766043
0.263275 | 0.159404 | 0.422679

Proposed method

Table 4. Black car detection in dark lighting conditions

FAR FRR |FAR+FRR
GMM 851902 ]0.0230324 | 8.542052
GMM + Similarity | 2.40855 |0.264394 | 2.672944
Proposed method | 0.879394 | 0.16546 1.044854

(c) Difference image

(f) Proposed blob Detection

Fig. 8. Black car detection in dark lighting conditions,
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