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Abstract

This paper describes an algorithm for detecting vehicles detection in real time. The proposed algorithm has
the technique based on computer vision and image processing. In real, complex environment such as one
with road traffic, many algorithms have great difficulty such as low detection rate and increasing computa-
tional time due to complex backgrounds and rapid changes. To overcome this problem in this paper, the
proposed algorithm consists of the following methods, First, to effectively separate the candidate regions, we
use vertical and horizontal edge information, and shadow values from input image sequences. Second, we
extracts features by using HOG from the selected candidate regions. Finally, this paper uses the OS fuz-
zy-ELM based on SLEN to classify the extracted features. The experimental results show that the proposed
method perform well for detecting vehicles and improves the accuracy and the computational time of
detecting.
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Fig. 1. the step of candidae regions extracuon
(a) Setting an area of interest from input images (b) Conversion
to gray image (c) Detection of vertical edge information (d)
Detection of car shadow information (e) Histogram representation
from vertical edge information (f) the result of candidate regions
extraction
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Table 2. RMSE Comparison of classifiers when the number of

training data is 7000 and the number of testing data is 3000

i RMSE

Classifier mode Time
(sec) | Training | Testing
ELM batch 35.0 0.0624 0.0644
1 50.2 0.0627 0.0645
OS-ELM 20 24,0 0.0581 0.0600
[10,30] 25.5 0.0597 0.0610
1 51.0 0.0628 0.0648

OS
20 25.6 0.0571 0.0604
Fuzzy-ELM

(10,301 27.0 0.0570 0.0582

Classifier mode Time RMSE
(sec) Training Testing
ELM batch 253 0.0424 0.0444
1 40.7 0.0427 0.0445
OS-ELM 20 13.2 0.0380 0.0400
[10,30] 14.0 0.0395 0,0410
1 42.0 0.0428 0.0448
OS Fuzzy-ELM 20 14.0 0.0382 0.0402
[10,30] 14.2 0.0380 0.0390
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Detection rate
Classifier mode

Training Testing
ELM batch 95.2 % 95.0 %
1 95.5 % 95.0 %
OS-ELM 20 96.8 % 96.3 %
[10,30] 96.2 % 96.0 %
1 95.7 % 95.2 %
OS Fuzzy-FLM 20 96.8 % 96.5 %
[10,30] 97.2 % 97.0 %
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