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bstract 
In this article we consider the application of the modern object detection method – Single Shot 

Multibox Detector. We have trained the convolutional neural network for vehicle detection on a 

sample of 3000 images with marked areas where are the vehicles are placed. A network quality 

check was performed on 7000 test images. The test and training samples contain images made by 

a monocular camera mounted in a vehicle moving along suburban highways during daylight 

hours. Recall and precision of object detection on the test sample is correspondingly more than 

88% and 78%. Recognition of one frame takes 28.5 milliseconds. Experiment was performed on a 

graphics processor using NVidia CUDA technology. The obtained results can be applied in driver 

assistance systems and monitoring of the traffic situations. 
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. 1.         

Fig. 1. An example of the reference marking of the images of the training and test samples 

 

  SSD     

      SSD (Single Shot MultiBox Detector)  
  SSD 300 [15].       300x300 , 

          VGG-16 (  
   ),      

  ,      . 
     ,     .   

          
 ( .  2),         

    3×3      . 
       ,    8732  

( ),      [15]. 

           
  c1 (     – «  »),  

     cx  cy,       
w  h (  2).      8732    

  . 



 
Ч  . .,  . .     я  

     Single shot multibox detector //  
 .  . – . , №4, 7 53 

 

Ы   

INFORMATION TECHNOLOGIES  

)   
 

)    
  16x16 

)    
  8x8 

loc: d(cx, cy, w, h)

conf: (c1)

 

. 2.      SSD:  –   SSD  
       , ,  –    

  ( , 16 16  8 8  ( )  ( ))    
( ,  4     ),        

  c1,         cx  cy, 

      w  h,      

Fig. 2. Explanations for learning the detector of objects SSD: a – SSD only needs an input image 

and ground truth boxes for each object during training, ,  –in a convolutional fashion, we evaluate a 

small set of default boxes of different aspect ratios at each location in several feature maps with different 

scales (e.g. 16 16 and 8 8  ( ) and ( )). For each default box, we predict both the shape offsets and the 
confidences for all object categories c1. At training time, we first match these default boxes to the ground 

truth boxes 
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Fig. 3. Explanation to the definition of the measure of intersection I of the found and reference rectangles 
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. 4.          
    SSD300_VOC_Tuned 

Fig. 4. Examples of vehicles on the images of suburban highways using a convolutional neural network 

SSD300_VOC_Tuned 
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