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ABSTRACT 

 

At present, there is a developing of computer to use with cars in order to increase  

car  capability. For example, using computer to classify the traffic signs.  This thesis presented a 

comparison of accuracy and speed between neural networks and support vector machine in 

classifying different warning traffic signs in Thailand.  Frequently seen signs of 30 types for a 

total of 960 images were used for this study. The best image for training is average intensity. The 

best neural network architecture for input node : hidden node : output node is 625: 1,250 :1.  In 

addition, the best input image is 50x50 pixel.  The result of this study indicated that both support 

vector machine and neural networks had high accuracy at 99% to 100%.  However, the average 

time of support vector machine (0.007 second) was faster than neural networks (0.356 second).   
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1.2  
 

. . 2003 Garcia  Sotelo  Gorostiza

Matlab  [20] RGB HSI 

 Vertical projection  Horizontal projection

RGB  HSI 

 
. . 2006  

  Zhu  Zhany   Lu  [2]  

3 1 RGB HSI 

2  3 

7x7 

2 

100% 

 Zhu  Liu  Lu  

[17]  3 

7  

100% 

 Lanlan Shuangdong  [13] 

100 % 
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Liu  Ikenaga   Goto 

 [16] 

 4 

1 

2 3 

4 

93.75%  95.1% 

93.8% 

. . 2008  
 Paulo  Correia  [14] 

 (Curvature Scale Space) 

80.1% 

 Shi  Wu   Fleyeh 

 [18]

3 1 

2  

Binary Representation Zernike Moments Representation 3 

2 C-SVM V-SVM 

 

Liner  Polynomial  RBF Simoid 

Binary Representation 100% 

Zernike Moments Representation 98.3% 

Binary Representation 99% Zernike Moments

Representation 95%  

 Souki  Boussaid   Abid  

[21]  
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 Hough Transform 2 

72%  
. . 2009  

 Kiran  Lekhesh   [3]  
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 1 RGB HSI  2 
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95% 96% 

96% 99.9 % 

  Liu  Zhu  Chen  [12]  

RGB 

RGB HSI RGB 
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Hann  Li-Minn  Seng  [19]  

5 1 

2 3 

Principal Component Analysis 

4

Discriminant 5 Radial 

Basis Function 
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(Color Model)

(Neural Network (Support Vector Machine)  
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2.1.1  

¶ RGB  (Red Green Blue) 3 
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¶ HSV (Hue-Saturation-Value)  [7] 
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2.2 HSV [2] 

 

RGB HSV  

(2.1) (2.4)  
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(Neural Networks : NN) [1]
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 (weight)  
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¶  (output)   (actual output) 

 

¶  (weights)  
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¶  (transfer function) 
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¶  (hyperbolic tangent function)
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2.1 confusion matrix 
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(Actual) 

 

(Negative) 

 

(Positive) 
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a b 
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c d 

 

 

   

  a True Negative (TN)  
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  c False Positive (FP)  

d  True Positive (TP)  
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a dAC

a b c d
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Matlab 
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3.4 NN SVM 
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4.2  
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4.3.1 NN SVM 

 1 1 :

: 625 : 1,250 : 1 30 

30 

30 

4.4 a b d NN SVM 100 % c

NN  99.93% SVM 100 % e f SVM 

NN 30  NN

99.84%  SVM 99.94% 

True Positive (TP)  False Positive (FP)  False Negative (FN) True 

Negative (TN) NN  4.3 SVM 4.4 
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4.4 NN SVM  
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NN SVM

NN

SVM
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c1 c2 c3 c3 c5

NN SVM

NN

SVM

90
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d1 d2 d3 d4 d5

NN SVM

NN

SVM

90

95

100

e1 e2 e3 e4 e5

NN SVM

NN

SVM
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f1 f2 f3 f4 f5

NN SVM
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4.3   confusion matrix NN  

   
 

Actual)  (Prediction) 
 (%) 

True Positive False Positive False Negative True Negative 

a1 10 0 0 290 100 

 a2 10 0 0 290 100 

 a3 10 0 0 290 100 

 a4 10 0 0 290 100 

 a5 10 0 0 290 100 

 b1 10 0 0 290 100 

 b2 10 0 0 290 100 

 b3 10 0 0 290 100 

 b4 10 0 0 290 100 

 b5 10 0 0 290 100 

 c1 10 0 0 290 100 

 c2 10 0 0 290 100 

 c3 10 0 1 289 99.67 

 c4 10 0 0 290 100 

 c5 10 0 0 290 100 

 d1 10 0 0 290 100 

 d2 10 0 0 290 100 

 d3 10 0 0 290 100 

 d4 10 0 0 290 100 

 d5 10 0 0 290 100 

 e1 10 0 1 289 99.67 

 e2 8 2 0 290 99.33 

 e3 10 0 2 288 99.33 

 e4 6 4 0 290 98.67 

 e5 8 2 0 290 99.33 

 f1 10 0 22 268 92.67 

 f2 7 3 2 288 98.33 

 f3 10 0 11 279 96.33 

 f4 10 0 6 284 98 

 f5 9 1 8 282 97 
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4.4  confusion matrix SVM 

   
 

Actual)  (Prediction) 
 (%) 

True Positive False Positive False Negative True Negative 

a1 10 0 0 290 100 

 a2 10 0 0 290 100 

 a3 10 0 0 290 100 

 a4 10 0 0 290 100 

 a5 10 0 0 290 100 

 b1 10 0 0 290 100 

 b2 10 0 0 290 100 

 b3 10 0 0 290 100 

 b4 10 0 0 290 100 

 b5 10 0 0 290 100 

 c1 10 0 0 290 100 

 c2 10 0 0 290 100 

 c3 10 0 0 290 100 

 c4 10 0 0 290 100 

 c5 10 0 0 290 100 

 d1 10 0 0 290 100 

 d2 10 0 0 290 100 

 d3 10 0 0 290 100 

 d4 10 0 0 290 100 

 d5 10 0 0 290 100 

 e1 10 0 0 290 100 

 e2 8 2 0 290 99.33 

 e3 10 0 1 289 99.67 

 e4 10 0 2 288 99.33 

 e5 8 2 0 290 99.33 

 f1 10 0 22 268 92.67 

 f2 7 3 2 288 98.33 

 f3 10 0 1 289 99.67 

 f4 10 0 6 284 98 

 f5 9 1 8 282 97 
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 4.3.2   
  3 

T1 ( ) T2 ( ) T3 (

)  10 4.5 

 

4.5 T1 T2 T3 

T1 

 
t1_1.jpg 

 
t1_2.jpg 

 
t1_3.jpg 

 
t1_4.jpg 

 
t1_5.jpg 

 
t1_6.jpg 

 
t1_7.jpg 

 
t1_8.jpg 

 
t1_9.jpg 

 
t1_10.jpg 

T2 

 
t2_1.jpg 

 
t2_2.jpg 

 
t2_3.jpg 

 
t2_4.jpg 

 
t2_5.jpg 

 
t2_6.jpg 

 
t2_7.jpg 

 
t2_8.jpg 

 
t2_9.jpg 

 
t2_10.jpg 

T3 

 
t3_1.jpg 

 
t3_2.jpg 

 
t3_3.jpg 

 
t3_4.jpg 

 
t3_5.jpg 

 
t3_6.jpg 

 
t3_7.jpg 

 
t3_8.jpg 

 
t3_9.jpg 

 
t3_10.jpg 

 

 

  4.3.2.1 

 

   
: :

20x20  50x50 100x100 100  625 2,500 

100 400 1,250 1 4.6  
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4.6  
 

( x ) 

  
   : :  

20x20 100 100 1 100:100:1 

20x20 100 400 1 100:400:1 

20x20 100 1,250 1    100:1,250:1 

50x50 625 100 1 625:100:1 

50x50 625 400 1 625:400:1 

50x50 625 1,250 1    625:1,250:1 

100x100 2,500 100 1                       2,500:100:1 

100x100 2,500 400 1                       2,500:400:1 

100x100 2,500 1,250 1                       2,500:1,250:1 

 

 3  T1 T2

T3 4.6 4.6  T1  

10 T1_1.jpg  T1_10.jpg 

625 : 1,250 : 1 99.08%   4.7 4.7  

T2 10 T2_1.jpg  T2_10.jpg  

T2  625 : 1,250 : 1 

99.1% 4.8 4.8 T3 10 

T3_1.jpg  T3_10.jpg   T3 

 625 : 1,250 : 1 98.9% 
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4.7 T1 ( )  
 

  

 

(%) 

100:100:

1 

100:400:

1 

100:1250:

1 

625:100 

:1 

625:400 

:1 

625:1250 

:1 

2500:100:

1 

2500:400:

1 

2500:1250:

1 

t1_1 95.40 94.30 94.60 94.30 94.60 99.80 99.80 99.80 99.80 

t1_10 95.90 94.40 94.10 94.80 95.00 99.80 99.80 99.70 99.80 

t1_2 92.60 91.80 93.30 92.90 90.00 99.00 96.40 95.10 93.90 

t1_3 92.70 91.00 93.10 93.00 89.50 97.80 96.60 96.00 93.90 

t1_4 95.50 94.80 94.90 94.00 94.90 99.00 99.70 99.80 99.80 

t1_5 95.90 94.20 94.60 95.00 94.60 99.50 99.20 99.80 99.80 

t1_6 95.10 94.60 94.50 94.70 95.40 99.80 99.80 99.20 99.80 

t1_7 92.60 98.90 93.60 92.00 89.70 98.80 96.70 95.10 93.90 

t1_8 92.70 91.90 93.40 92.30 86.00 98.90 96.10 95.80 93.90 

t1_9 92.60 92.90 93.30 93.80 89.60 98.30 96.00 95.60 93.90 

 94.08 93.87 93.92 93.68 91.92 99.08 98.02 97.58 96.87 

 

  

 
4.6 T1 ( ) 

 

 

 

 

60.00%
65.00%
70.00%
75.00%
80.00%
85.00%
90.00%
95.00%

100.00%

t1_1.jpg t1_10.jpg t1_2.jpg t1_3.jpg t1_4.jpg t1_5.jpg t1_6.jpg t1_7.jpg t1_8.jpg t1_9.jpg 

(%
)
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4.8 T2 ( )  
 

   

 

(%) 

100:100

:1 

625:100

:1 

2500:100

:1 

100:400

:1 

625:400

:1 

2500:400

:1 

100:1250

:1 

625:1250

:1 

2500:125

0:1 

t2_1 90.30 93.3 95.20 93.00 93.00 73.00 99.60 99.80 97.00 

t2_10 97.00 85.00 89.60 82.00 82.00 72.00 98.00 99.80 96.00 

t2_2 98.50 96.90 98.40 91.00 91.00 88.00 99.60 99.00 99.20 

t2_3 93.40 89.30 98.30 87.00 87.00 82.00 99.80 97.80 97.10 

t2_4 97.00 85.00 89.60 82.00 82.00 72.00 98.00 99.00 96.00 

t2_5 95.80 66.90 95.80 61.00 65.00 62.00 97.80 99.50 95.70 

t2_6 95.90 66.80 95.30 63.00 63.00 63.00 97.80 99.80 95.70 

t2_7 90.30 93.30 95.20 93.00 93.00 73.00 99.60 98.80 97.00 

t2_8 98.50 96.90 98.40 91.00 91.00 88.00 99.60 98.90 99.20 

t2_9 93.40 89.30 98.30 87.00 87.00 82.00 99.80 98.30 97.10 

 95.00 86.30 95.40 83.00 83.00 75.00 99.00 99.10 97.00 

 

 

 

 

 
4.7 T2 ( ) 

 

 

60.00%
65.00%
70.00%
75.00%
80.00%
85.00%
90.00%
95.00%

100.00%

t2_1.jpg t2_10.jpg t2_2.jpg t2_3.jpg t2_4.jpg t2_5.jpg t2_6.jpg t2_7.jpg t2_8.jpg t2_9.jpg 

(%
)
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4.9 T3 ( )  
 

  

 

(%) 

100:100:

1 

625:100:

1 

2500:100

:1 

100:400:

1 

625:400:

1 

2500:400

:1 

100:1250

:1 

625:1250

:1 

2500:1250

:1 

 t3_1  94.20 90.46 99.70 93.18 91.66 99.74 91.96 99.75 99.78 

t3_10.  92.94 67.91 92.33 84.45 71.21 97.48 83.77 96.11 90.80 

t3_2.  93.94 97.8 99.94 98.18 97.33 99.92 96.89 99.91 99.78 

t3_3.  94.14 89.38 99.67 97.90 92.32 99.57 96.17 99.67 99.33 

t3_4.  95.55 97.05 91.44 96.01 92.00 90.80 94.58 99.01 93.13 

t3_5   88.88 88.61 99.50 89.91 85.86 99.46 91.35 98.62 99.63 

t3_6  75.02 87.22 98.85 78.58 86.12 98.08 78.20 98.98 98.27 

t3_7  79.33 82.36 96.46 78.55 80.48 97.64 81.75 98.80 92.91 

 t3_8  78.82 66.85 86.06 56.92 71.06 78.32 67.86 99.29 96.48 

 t3_9  95.43 96.41 99.79 97.58 97.61 99.81 97.90 99.88 99.78 

 88.82 86.40 96.37 87.12 86.57 96.08 88.04 98.92 96.99 
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NN 3 
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 NN 1 
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4.10  3 1  

NN (%) 

 625:1,250:3 625:1,250:1 

t1_1.jpg 90.71 99.77 

t1_10.jpg 85.88 99.60 

t1_2.jpg 56.93 87.36 

t1_3.jpg 64.4 87.53 

t1_4.jpg 90.71 99.77 

t1_5.jpg 79.76 87.82 

t1_6.jpg 76.38 98.18 

t1_7.jpg 86.63 94.50 

t1_8.jpg 56.93 87.36 

t1_9.jpg 94.46 99.48 

t2_1.jpg 98.57 99.99 

t2_10.jpg 96.94 99.96 

t2_2.jpg 98.54 99.99 

t2_3.jpg 99.17 99.99 

t2_4.jpg 96.94 99.96 

t2_5.jpg 95.62 99.96 

t2_6.jpg 95.62 99.96 

t2_7.jpg 98.57 99.99 

t2_8.jpg 98.54 99.99 

t2_9.jpg 99.17 99.99 

t3_1.jpg 84.49 99.76 

t3_10.jpg 36.49 71.39 

t3_2.jpg 82.70 99.95 

t3_3.jpg 69.70 99.76 

t3_4.jpg 70.40 99.30 

t3_5.jpg 70.89 99.29 

t3_6.jpg 64.81 98.13 

t3_7.jpg 54.04 97.66 

t3_8.jpg 80.02 98.84 

t3_9.jpg 89.42 99.84 

(%) 83.33 100 
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4.12  
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4.13 T1 T2 T3 100 x100  

  T1 (%)  T2 (%)  T3 (%) 

  NN SVM NN SVM NN SVM 

t1_1.jpg 99.75 100 1.00 0 0 0 

t1_10.jpg 99.21 100 1.57 0 0 0 

t1_2.jpg 86.69 100 1.27 0 0 0 

t1_3.jpg 86.6 100 0 0 2.60 0 

t1_4.jpg 99.75 100 1.00 0 0 0 

t1_5.jpg 95.82 100 0 0 1.21 0 

t1_6.jpg 98.79 100 1.24 0 0 0 

t1_7.jpg 96.99 100 0 0 5.73 0 

t1_8.jpg 86.69 100 1.27 0 0 0 

t1_9.jpg 99.97 100 0 0 1.01 0 

t2_1.jpg 0 0 99.94 100 0 0 

t2_10.jpg 0 0 99.94 100 0 0 

t2_2.jpg 0 0 99.95 100 0 0 

t2_3.jpg 0 0 99.97 100 0 0 

t2_4.jpg 0 0 99.94 100 0 0 

t2_5.jpg 0 0 99.71 100 0 0 

t2_6.jpg 0 0 99.71 100 0 0 

t2_7.jpg 0 0 99.94 100 0 0 

t2_8.jpg 0 0 99.95 100 0 0 

t2_9.jpg 0 0 99.97 100 0 0 

t3_1.jpg 1.08 0 0 0 99.80 100 

t3_10.jpg 0 0 0 0 86.78 100 

t3_2.jpg 0 0 0 0 99.87 100 

t3_3.jpg 0 0 0 0 99.55 100 

t3_4.jpg 0 0 0 0 82.72 100 

t3_5.jpg 0 0 0 0 99.64 100 

t3_6.jpg 0 0 0 0 99.09 100 

t3_7.jpg 0 0 0 0 93.64 100 

t3_8.jpg 1.52 0 0 0 98.29 100 

t3_9.jpg 0 0 0 0 98.44 100 

 (%) 100% 100% 100% 100% 100% 100% 
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4.14 T1 T2 T3 50x50  

  T1 (%)  T2 (%)  T3 (%) 

  NN SVM NN SVM NN SVM 

t1_1.jpg 99.75 100 0 0 0 0 

t1_10.jpg 99.83 100 0 0 0 0 

t1_2.jpg 98.81 100 0 0 0 0 

t1_3.jpg 95.85 100 1.41 0 1.82 0 

t1_4.jpg 99.75 100 0 0 0 0 

t1_5.jpg 99.47 100 0 0 0 0 

t1_6.jpg 99.81 100 0 0 0 0 

t1_7.jpg 99.66 100 0 0 0 0 

t1_8.jpg 98.81 100 0 0 0 0 

t1_9.jpg 99.96 100 0 0 2.30 0 

t2_1.jpg 0 0 99.96 100 0 0 

t2_10.jpg 0 0 99.96 100 0 0 

t2_2.jpg 0 0 99.97 100 0 0 

t2_3.jpg 0 0 99.97 100 0 0 

t2_4.jpg 0 0 99.96 100 0 0 

t2_5.jpg 0 0 99.49 100 0 0 

t2_6.jpg 0 0 99.49 100 0 0 

t2_7.jpg 0 0 99.96 100 0 0 

t2_8.jpg 0 0 99.97 100 0 0 

t2_9.jpg 0 0 99.97 100 0 0 

t3_1.jpg 6.91 0 0 0 99.76 100 

t3_10.jpg 6.19 0 0 0 95.59 100 

t3_2.jpg 0 0 0 0 99.95 100 

t3_3.jpg 0 0 0 0 99.06 100 

t3_4.jpg 0 0 0 0 99.18 100 

t3_5.jpg 00 0 0 0 99.19 100 

t3_6.jpg 0 0 0 0 98.88 100 

t3_7.jpg 0 0 0 0 97.86 100 

t3_8.jpg 9.37 0 0 0 99.37 100 

t3_9.jpg 0 0 0 0 99.67 100 

 (%) 100% 100% 100% 100% 100% 100% 
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4.15 T1 T2 T3 20x20  

  T1 (%)  T2 (%)  T3 (%) 

  NN SVM NN SVM NN SVM 

t1_1.jpg 99.78 100 0 0 0 0 

t1_10.jpg 99.97 100 0 0 0 0 

t1_2.jpg 99.89 100 0 0 0 0 

t1_3.jpg 98.35 100 0 0 0 0 

t1_4.jpg 99.78 100 0 0 0 0 

t1_5.jpg 99.88 100 0 0 0 0 

t1_6.jpg 99.93 100 0 0 0 0 

t1_7.jpg 99.79 100 0 0 0 0 

t1_8.jpg 99.89 100 0 0 0 0 

t1_9.jpg 99.98 100 0 0 0 0 

t2_1.jpg 0 0 99.99 100 0 0 

t2_10.jpg 0 0 99.99 100 0 0 

t2_2.jpg 0 0 99.99 100 0 0 

t2_3.jpg 0 0 99.99 100 0 0 

t2_4.jpg 0 0 99.99 100 0 0 

t2_5.jpg 0 0 99.99 100 0 0 

t2_6.jpg 0 0 99.99 100 0 0 

t2_7.jpg 0 0 99.99 100 0 0 

t2_8.jpg 0 0 99.99 100 0 0 

t2_9.jpg 0 0 99.99 100 0 0 

t3_1.jpg 4.04 0 0 0 99.81 100 

t3_10.jpg 0 0 0 0 68.89 0 

t3_2.jpg 0 0 0 0 99.88 100 

t3_3.jpg 0 0 0 0 99.69 100 

t3_4.jpg 0 0 0 0 99.88 100 

t3_5.jpg 0 0 0 0 99.59 100 

t3_6.jpg 0 0 0 0 99.43 100 

t3_7.jpg 0 0 0 0 99.04 100 

t3_8.jpg 3.89 0 0 0 99.75 100 

t3_9.jpg 0 0 0 0 99.50 100 

 (%) 100% 100% 100% 100% 100% 96.30% 
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