
Object Counting

Task which counts target objects
Previous researches Proposed method
Perspective images
Targets: persons, cars, maize

apples, oranges

Omnidirectional images 
Target: grape bunches

Motivation of Grape Bunch Counting with 
Omnidirectional Images

Bunch pruning
Prune extra bunches to 
control sugar content
Prune bunches while 
counting bunches

Automatize bunch counting

Image taking environment
Require wide field of view 
camera 

Omnidirectional camera

Overview of the Proposed Method: 
Prediction

IntegrationDensity map

# bunches

Contribution (1)
Input image

(Stereographic image)

DNN
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Contribution (3)
Adaptive Gaussian Kernel

Bunch existence probability is expressed as a Gaussian 
distribution in a density map
Adapt variance of the Gaussian kernel to the size of 
bunches changed by omnidirectional distortion in an image

Generated density mapInput

Large variance

Small variance

Experiments

Original dataset: 576 images 

Experimental results (1) : Stereographic image
(2) : Alignment
(3) : Adaptive Gaussian kernel 

Accuracy is improved
by 14.7%

Conclusion

Aim of the research
Automatic bunch counting for support grape farmers’ 
bunch pruning task

Contributions
1. Using Stereographic images for object counting
2. Proposed a data augmentation method for 

Stereographic images
3. Proposed adaptive Gaussian kernel to generate 

density map for Stereographic images
Experimental results 

The proposed methods are effective in improving 
accuracy

Contribution (2)
Data Augmentation

Contribution (1)
Using Stereographic Images

Equirectangular image
Most popular omnidirectional 
image form 
Appearance of objects change so 
much depends on the position in 
the image

Stereographic image
Less change in the appearance of 
objects due to distortion compared 
to other projection methods

Overview of the Proposed Method: 
Learning

Contribution (2)
Data augmentation for stereographic image

Contribution (3)
Adaptive 
Gaussian kernel 

Loss

DNN


