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Abstruct: We propose a semi-supervised method for estimating the number and locations of products in pictures. Many 
existing approaches can estimate objects locations in images by supervised learning which needs images annotated with 
objects locations. On the other hand, our method needs only numbers of objects in images. The experiment shows 
effectiveness of our method. 
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2.1 CNN

(Intersection over Union)
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Input : Input Image I; 

Rect candidates ; 
Count estimation in the Image I :  

Output : Predicted Rect ; 
Initialization : a number of Rect candidates ; 

                          res  0. 
for iter1 = 1 to  do 

      if iter1   1 then 
          I  Make_ (I, ( _index_list(iter1 - 1))); 
      end 

Initialize : output_in_list, output_out_list, dist_list; 
for iter2 = 1 to  do 

 Make_ (I,  (iter2)); 
      Make_ (I,  (iter2)); 
    output_in  CNN( ); 
    output_out  CNN( ); 
    dist_list(iter2)  Abs(output_in - 1) + Abs((output_out  

+ output_in + res) - output_whole) + S( (iter2)); 
    output_in_list(iter2)  output_in; 
    output_out_list(iter2)  output_out; 
end 
iter3  1;  
IoU  1.0; 
while IoU  0.5 then 

_index  ArgSort(dist_list)(iter3); # ascending order 
      IoU  CalculateIoU( ( _index), ); 
      iter3 iter3 + 1; 

end 
_index_list(iter1)  _index; 
 (iter1)   ( _index); 

res  res + output_in_list( _index); 
end 
return . 
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PyTorch
learning rate=0.0001 batch size=100 50 epochs
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Mean Mean 
AP(Average Precision) [Everingham et al., 2009]
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SPN [Zhu et al., 2017]
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Faster R-CNN 
1  0.918 0.995 0.939 0.061 

Faster R-CNN 
2) 0.922 0.979 0.770 0.230 

SPN 
 0.313 0.020 0.209 1.442 

 0.687 0.504 0.989 0.011 
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