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delphinium 1751 tuberose 786
four_oclock 1011 verbena 1529

gazania 1425 veronica 1424
gentian 1312 zinnia 1054

lesser_celandine 612

VGG16 InceptionV3 Xception

ILSVRC 3

47

-5
3 3

VGG16 1  

 

-5  

1 2 3  

VGG16 0.835 0.912 0.933 

InceptionV3 0.898 0.946 0.967 

Xception 0.901 0.951 0.968 

 

 

-3 Xception  

 

-6  

lr 
lr lr

VGG16 0.001 6 0.2323 16 

Xception 0.01 6 0.6 16 

 

-7  

1  2  3  
VGG16 0.836 0.911 0.943 

InceptionV3 0.899 0.947 0.964 
Xception 0.916 0.958 0.972 

 

80 InceptionV3 Xception

90

Xception -3

 

-6
-7 InceptionV3

Xception Xception

-5 -7
Xception

Xception -6
ImageNet

 

 

- 45 -



 

 

-8  

1  2  3  

Xception 0.993 0.998 0.999 

 

-9  

1 2 3

32470 0.914 0.958 0.972 

27063 0.898 0.949 0.965 

21640 0.906 0.949 0.964 

16223 0.871 0.932 0.956 

10812 0.882 0.932 0.954 

5393 0.838 0.913 0.94 

4308 0.821 0.898 0.927 

3227 0.809 0.887 0.918 

2142 0.717 0.826 0.877 

1063 0.705 0.813 0.865 

 

 

-4  

 

53

-8 99.3

ImageNet

 

-9 -8 -4 5393

1 2 3 4308

115

 

 

(2)  

-10  

-10  

142 

99 

102 

33 

206 

34 

115 

66 

 

-11  

1  2  3  

Xception 0.999 1.000 1.000 

 

-12  

1 2 3

429 429 0 0 

310 310 0 0 

366 366 0 0 

104 104 0 0 

669 668 1 0 

85 85 0 0 

365 365 0 0 

205 203 2 0 

 

-11 8

-12

 

-5

MeanShift

SLIC

-6 -6
 

- 46 -



 

 

 
-5  

 

 

-6  

 

 

-7  

 

517 -7  

8

-14

3

1

9

517  

  

-14  

1 2 3

9 8 0 1 

5 0 1 0 

10 0 9 1 

8 0 0 1 

10 0 4 2 

8 0 0 1 

14 0 1 4 

 

 

-8  

 

8

399

-8
299 299

 

 

 

4.
 

- 47 -



DL

1) ILSVRC http://www.image-net.org/challenges/LSVRC/
2) , , , , ,

, 

, 46 , 241-246, 2018 
3) , , , , ,

, 
, 46 , 253-258, 2018 

4) , , , UAV

, Journal of The Re-
mote Sensing Society of Japan, 36, 59-71, 2016

Construction of The Highly Precise Plant Identification System by The Deep Leaning Method 
and Adaptation to Satoyama Conservation 

Hiroki NAKAYAMA, Rumi AKEBONO, Miho IGURO, Tomoko NISHINO, and 
Atsushi NOGAMI 

Identification of the kinds is an important factor in an ecosystem investigation by the Environmental Impact Assess-
ment and the environmental conservation activity of the Satoyama. However, the knowledge of the expert is necessary 
for accurate identification. On the other hand, the applied study of the image recognition technology by the AI advances 
since the establishment of the deep learning method (DL method), and the effect is expected in the identification of the 
kind. I built the plant identification system using the DL method until now in this laboratory, but, in the identification of 
56 kinds of flowers, the precision remained in 62%. I coordinated the metastasis learning, and the high precision 
planned becoming it in the identification of the plant in this study. As a result, precision to exceed 90% in 47 kinds of 
identification was provided. In addition, I got equal precision in 53 kinds of identification that I photographed originally 
in a plant park. With that in mind, for the trees of a Satoyama becoming the environmental conservation district, I in-
spect the identification precision of an image and the top of the tree image using a digital camera and the drone and ex-
amine adaptation to Satoyama conservaion. I used Keras for deep learning system and used the MeanShift method for 
the making of the top of the tree image. 
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