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Increased computing power and advanced deep learning technology have
enabled computers to effectively deal with problems that cannot be solved by
ordinary people. Many attempts have been made to utilize deep learning
technology to analyze road images and efficiently control crossroad vehicle flow.
In this research, a new methodology is proposed for identifying the number of
vehicles on the road using CNN (convolution neural network), deep learning
technology that specializes in image classification. Unlike previous studies that
used regression methods and video frames as input, this study determined the
number of vehicles using real-time photographic images and classification
methods for one lane. An experiment was conducted to find the optimal

combination of variables using sensitivity analysis. The optimal network
determined the number of vehicles on one lane with a high accuracy of 98.31%.
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Fig. 1 Image data cropped
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Table 1 Initial conditions of sensitivity analysis

Condition 1 [ Condition 2 | Condition 3 | Condition 4
Learning Rate 0.005 + 0.002
Filters 16 32 48 64
Patch size 2x2 3x3 4x4 5%5
CNN depth 1+1+1 34+3+1 4+4+1
Image size 120%20 240%40 300x50
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Table 2 Condition shifting progress in sensitivity analysis

. Learning . Patch | CNN | Image acc . Learning . Patch | CNN | Image acc
Trial 1 Rate Filters size depth Size (%) Trial 2 Rate Filters size depth Size (%)
step O 0.005 1 1 1 1 96.05 step O 0.005 2 2 2 2 95.13
step 1 0.003 1 1 1 1 97.07 step 1 0.003 2 2 2 2 97.50
step 2 0.001 1 1 1 1 97.37 step 2 0.003 2 2 2 1 97.74
step 3 0.001 1 1 1 2 98.04 step 3 0.003 2 3 2 1 97.94
step 4 0.001 1 1 1 3 98.28

. Learning . Patch | CNN | Image acc . Learning . Patch | CNN | Image acc
Trial 3 Rate Filters size depth Size (%) Trial 4 Rate Filters size depth Size (%)
step O 0.005 3 3 3 3 96.56 step O 0.005 4 4 4 4 19.73
step 1 0.003 3 3 3 3 97.54 step 1 0.005 4 3 4 4 20.54
step 2 0.001 3 3 3 3 97.81
step 3 0.001 3 3 3 4 98.08
step 4 0.001 3 3 4 4 98.31
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