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Fig.1 DCNN Architecture of Quality Classification
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Fig.2 Tree Structure Diagram—1 of Multi-Stage Image Quality Level Classification
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Fig.3 Tree Structure Diagram—2 of Multi-Stage Image Quality Level Classification
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Fig.4 Tree Structure Diagram—3 of Multi-Stage Image Quality Level Classification
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Tab.1 Degradation Parameters of Simulation Data

Ji ik 2 4% o TR % 25 GLILIRE &
bR Neb /g iz HE i %
1 3%3 1 0 0
2 3%3 3 0 0.01
3 X7 5 0 0
4 X7 7 0 0.01
5 9x9 7 0 0
6 9x9 9 0 0.01
7 1111 9 0 0
8 1111 11 0 0.01
9 1313 11 0 0
10 1313 13 0 0.01

H T TCvk AR U 5 i 7 s B PR 4 iR =
PRI A B i P 5 [ A5 A 9 2 7 % 114 Joi kO e o
TP o326, T LAAR SCR FT UG AS BB AR bR
BEAT SRR LRV o R S AR % 1.5.10

{14 I3 4 3 B 30 1 G, 48 M S A %) AN il
L TR FEARME DX 43 10 L 0T B 45 4, An 181 6 T .
23 MESH
HR A & 197 7 it 4 43 25 9 DCNN K R 4544
() — B Qi S Ay 2 0 o I B T 3 M 4 A
o . n

=

A, TP (true positives) 2 7 H4 1E A A 0 4 1F
FEA 1) 8 TN (true negatives) R s 4 R A
T Ay B R A ) B0 5 FP (false positives) R
B URE AR U Sk 15 AR AS ) B 5 E ; FN (false nega-
tives) F 75 B IE AR A T o 7 A AR B0t E

3 XWHERSHMHN

3.1 REERSE
AL AE Windows 10 B:/E R 4% Intel 17 4b
PRER (32 GB WAF AL 16 2080 TT I R 5 Lt

RS -3

8 JFTEAF -9
F4 328 S [T A5 )y KA

Fig.5 Remote Sensing Image Simulation Data of Different Quality Levels
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Tab.2 Network Parameters

32 BN RSHT

Sy T 5k B R P AR B R gy 2R A i R R AR H
o A WU b 4 A1, 36 FH§2.1 W) A A A0 4 R i 2
1 Yolo-v3 H s £ il A %L, R F P 20K B2 ¥ E
(mean average precision, mAP) g K ¥F- i #8 5 it
Frec s gt o Y2k AR B 5 D 3 4R B0 HE 10 i
Pk 401, M AR Bl AN FE I 2R B rh o i T AR
JoT HE AF G0 B w5 AN 2 ol 14
P 5~8 H A 9~10 % 1 1 K R VA [7) — BT i
2, A B mAPAEIGX 3 28 09 A [W) B B br i
mAP () F 2, 45 R R 4 B . Ho, B 4
FATFE 1 K IR R 610 9K 22 B G B s R 17
YI G ARG 5 57 1 50 2 5 45 1Y 2 $% AS [A] Joa 2 2K )
S AT ISR AT, BP I 25 4 5 4R T8 T ] —

% 2 )2 KNG % B ) N
- M.
Convl 3X3X1X64 2 1
Conv2 3X3X64X64 2 1 %4 Yolo-v3 BRI mAP &
MaxPooling 242 2 0 Tab.4 mAP Value of Yolo—v3 Target Detection
Conv3 3X 3% 64X 64 2 1 Prve———
12 Jele N QTN Jehe )\E )\i S
MaxPooling 2% 9 2 0 5 IRBREg M0 55 g ﬁﬁ/yﬁ }:/yﬁ
0 (=} 0
Conv4 3X3X64X64 2 1 1 1 1 93.15
MaxPooling 2X2 2 0 9 5 5 9313
Convd 3X3X64X64 2 1 3 1 2 92.97
5 1 10 91.07
3 EBREGRREER(I0R)HEER 6 5 1 91.67
Tab.3 Classification Results of Remote Sensing Image 7 5 10 91.32
Quality Level (Level 10) 8 1~10 1~10 91.75 93.14
p " 9 1~4 1~4 91.95 93.20
P A7 FIL (2 >
PEREIE T A ﬁl\ifﬂ ;}’“ 10 5~8 1~4 91.65 93.21
S ONJH O e 11 9~10 9~10 92.45 93.12
A 0.921 0.975  0.972 0.976
0.921  0.976  0.974 0.972 2 4n] LR B, R IR B 27 2 1) 7 B AT
P 0931 0975 0978 0974 AR K, 0 891 6 0 MO 5 S M R R T
F1 0.926  0.976  0.976 0.973 Iﬁjgﬁ\})ﬁ%%g&(ﬁ% 3~7) ’*de—%:lﬁjg/l\J\%
YRR /b 262 264 314 3.65 —
FHOTT 1~2)mAP [HE T FER, 3 MR 4
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Deep Convolution Neural Network Method for Remote Sensing
Image Quality Level Classification

GUO Congzhou' LI Ke' LI He? TONG Xiaochong® WANG Xiwen'
1 Department of Basic, Information Engineering University, Zhengzhou 450001, China
2 School of Surveying and Mapping, Information Engineering University, Zhengzhou 450001, China

Abstract: Objectives: The application and development of remote sensing image requires higher and higher
image quality. Different processing methods and parameters are often needed for different quality remote
sensing images, which is not suitable for the intelligent demand. Through the classification of remote
sensing image quality level, it can provide prior information for remote sensing image processing, evaluate
the objective quality of remote sensing image, assessment the effect of sensor imaging. With the develop-
ment and popularization of deep learning theory, it is possible to evaluate the quality of digital images by
using deep convolution neural network.Methods: We propose a classification model of quality classification
for remote sensing images based on deep convolution neural network. It is established by improving the fea-
ture extraction network and classification design. After the quality classification pretreatment, the classical
deep learning method is used to detect the target, and the detection accuracy is obviously improved, which
can effectively solve the problem of unbalanced quality of the training set data. Results: The experimental
results show that this proposed method is better than the traditional method. The highest score value of
accuracy, recall, precision and F'1_score can reach 0.976, 0.972, 0.974 and 0.973 on the remote sensing
image data set of Northwestern Polytechnic University. Conclusions: The classification of remote sensing
image quality by convolution neural network extends the application field of deep learning. It provides a
new method for the quality evaluation of remote sensing image. The classical deep learning method is used
to detect the target, and the detection accuracy is obviously improved though quality classification. It pro-
vides a way to solve the problem of imbalance in remote sensing image quality.

Key words: remote sensing image; quality level classification; objective quality evaluation; deep learning;

convolution neural network
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