33 %% 1 SWCB-109-270

B IFREYFRAFEREIRET B Y
R - ey
A Study of Applying Deep Learning in
Developing Intelligent Mobile Recognition

for Different Types of Disasters Images
$ R4 4 4

PFHE IR EPHE
# o7 P B :109# 02 06p % 109# 12 31 ¢
FERAFA D EME Rk

AP EL R €k RIFL %K
#E R 109 £ 12

(RF2 3P FAERBBRAT LD TRARGRES)

%



B FREVFAHUFEFHMAS T B LT HEUL &

=T,

&

AR HE TR SRR SRR B BRI A2
¥ 22 ik % # % (Content-based image retrieval; CBIR) % %t o 1 -k 4 i%
FhiE ¥ e # T 5 (image repository platform - IRP)® i & =

U CBIR s stz ¥ kot 2 ek o VU IRPRESHEI LT BRY >
AL B RAFEANRGIFRHNTT poBo it H 63 Lo L E R

o AR AKRT R* RS BAFARRE X R A H PR IR E

Makw P FHE - HGRAFRI T FRAEY - PFEY
NS 2 o]



A Study of Applying Deep Learning in
Developing Intelligent Mobile Recognition
for Different Types of Disasters Images

Abstract

First, this project has developed an image content-based retrieval
(CBIR) system which can retrieve images for a query image based on
Image contents. The access of the CBIR system supports a cross-platform
operation including mobile access. The design of the CBIR system based
on convolution neural network (CNN). The image set of the project
comes from image repository platform (IRP) built by Soil and Water
Conservation Bureau (SWCB). Users send a query image to the CBIR
system. The images with similar content with that of the query image are
displayed on the screen of devices. Then, users select one of similar
Images to get its corresponding descriptions with text annotations from
the IRP. Moreover, the project has developed mobile computations for
cross-platform image retrieval. Additionally, this project has developed
an intelligent image classification system based on deep learning
techniques, which can predict types of disaster images such as debris flow
or landslide. The system can be applied in predicating disaster images.
The results of predication can be employed to automatically determine
what affairs for soil and water conservation will be responsible for
disaster images. Furthermore, the project has developed an intelligent

Image instance segmentation technique for quantitively estimating the



green looking ratio and the water looking ratio of visual preference of an

Image.

Keywords : Image Content Retrieval, Image Classification, Soil and

Water Conservation, Deep Learning, Machine Learning, Disaster
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0 Input layer 3 256*256
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2 MaxPooling layer 32 128*128
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4 MaxPooling layer 64 64*64
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15 UpSampling layer 128 32*32
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22 Convoluation layer 3 256*256
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Feature Map

Layer Name _ Resnet50v2
Output Size
Convl 112 x 112 7x7, 64, stride 2
3x3 max pool, stride 2

Conv2_x 56 x 56 1 x
1».;'};‘: ~ 2
Conv3_x 28 x 28 4
Conv4 X 14 x 14 6
ConvS_X 7x7 3

1x1 Global Average Pool, FC
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NAPNN

- AR 10 20 40 80
20 0.464 0.496 0.529 0.574
0.599 0.631 0.668 0.706
40 0.464 0.496 0.529 0.574
0.599 0.631 0.668 0.706
60 0.464 0.496 0.529 0.574
0.599 0.631 0.668 0.706
80 0.464 0.496 0.529 0.574
0.599 0.631 0.668 0.706
100 0.464 0.496 0.529 0.574
0.599 0.631 0.668 0.706
120 0.464 0.496 0.529 0.574
0.599 0.631 0.668 0.706
1000 0.464 0.496 0.529 0.574
0.599 0.631 0.668 0.706
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2 0.465 0.49 0.522 0.554
0.592 0.618 0.645 0.678
10 0.465 0.49 0.522 0.554
0.592 0.618 0.645 0.678
5 0.465 0.49 0.522 0.554
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20 0.016 0.016 0.016 0.016
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2-36




R SN A TR

I

4 2-7#M Casel ¥ %% » * ART(#)/36)E > #3 4D, > 47

e Ly
ART(IE) e ke % 5 4 9 e
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0.023 0.023 0.023 0.024
100 0.021 0.021 0.021 0.022
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0.023 0.023 0.023 0.025

% 2-8ZHFRBLEAMAE PRFTELUR IR R S 5
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GPU AMD Radeon(TM) Pro WX7100 Graphics 8GB
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%2 2-9%F PRRELBABRL P HKRTE
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Bl 2-23 P Case 2 F SR Azh g * Bep 7 A
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£ 2-10~2-11 ¥ @ 5| - BRLERE R [ A PO R A
Rt ke k g i % B AR g g (CNN) #F 4 L 1) % o
AutoEncoder srFx & 5 - it ap 4 o ¥ebELE - & 2-10~2-11
FIRIRA 36 £ 2-10~2-11 % - ARG K
HIG6 A1 Ao F -7 EREIO6 A1 4R

o BEHk vy - 2ehARR 33 % - 7| ARR

1
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2 2-103%M Case2 — ki s »* ARR B » oE A 1 -
n2 s
B AT pE s
n ARR o F ot B9 ek B
APNN
- AR 10 20 40 80
20 0.449 0.477 0.51 0.552
0.563 0.58 0.606 0.643
10 0.449 0.477 0.51 0.552
0.563 0.58 0.606 0.643
50 0.449 0.477 0.51 0.552
0.563 0.58 0.606 0.643
80 0.449 0.477 0.51 0.552
0.563 0.58 0.606 0.643
100 0.449 0.477 0.51 0.552
0.563 0.58 0.606 0.643
190 0.449 0.477 0.51 0.552
0.563 0.58 0.606 0.643
1000 0.449 0.477 0.51 0.552
0.563 0.58 0.606 0.643
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0572 0.596 0.621 0.649
100 0.455 0.478 0.506 0.537
0572 0.596 0.621 0.649
12 0.455 0.478 0.506 0.537
0572 0.596 0.621 0.649
1000 0.455 0.478 0.506 0.537
0.572 0.596 0.621 0.649
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£ 2-14CCTV % 2 w3 RE Jopli# & R % 40 AR

EE 78 5B SRR g B- TR R - AR
2 R B TN | WAE A | Ly A | Hou
-2 2 190 2 4 2 0.960
i I ) 7 179 5 7 0.904
AL B % 1 6 189 2 0.955
T H-H 3 5 2 188 | 0.949
0.942
epoch 58 (% 58 epoch & & {4 & &% 1k 1% i2)
L 7 B - g P - SER- | FRRl- | TR
- 221 S B | EE A | Ll d | He &
%,E»-f y A 178 75 o7 30 0.524
e -2 25 ol 3% 6 28 18 3 0.509
Jf,r%\ irfi 2 2 12 14 60 8 0.638
TH-H 44 53 18 276 | 0.706
0.616

B 2-27CCTV % 2 #gu) ¢
PUEAT R (loss)ersg v o
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