S A ki o B =

CAAI TRANSACTIONS ONJINTELUIGENT] S"ﬁSTEM.

4

2 BRI X IR B 5 ) BB IR A 5 v
S, KBS, KT
ElIES'E

2, ST, . 22 D O B R £ PR Y, B9 R 41, 2021, 16(2): 263-270.
YAN Han, ZHANG Xuxiu, ZHANG Jingdan. Image recognition method based on multi—perceptual interest region feature fusion[J].

CAAI Transactions on Intelligent Systems, 2021, 16(2): 263-270.

FELE L View online: hitps:/dx.doi.org/10.11992/tis.201906032

L] RERGBR A HAN SO
BT UREE 7 AT 23 (AR B 1 H AR ARSI -5 951

Feature detection and recognition of spatial noncooperative objects based on deep learning

FIRE RG24 2020, 15(6): 1154-1162  https://dx.doi.org/10.11992/tis.20200601 1
FLT 1G5 AlexNet i 5 SR L IR BIBFE

Music genre recognition research based on enhanced AlexNet

BB R Gi244]. 2020, 15(4): 750-757  https://dx.doi.org/10.11992/tis.201909032
FF/INEEAR A S LCD = (i R B Bl 7k

An automatic small sample learning—based detection method for LCD product defects

BHE ARG AR, 2020, 15(3): 560-567  https://dx.doi.org/10.11992/tis.201904020
TR 2] WSS BAT iR 5 T it o

Human interaction recognition and prediction algorithm based on deep learning

BRER G 2020, 15(3): 484-490  https://dx.doi.org/10.11992/is.201812029
A ROV I 45 (AL AR SRR P (5O R

Super-resolution reconstruction of airborne remote sensing images based on the generative adversarial networks

BIBE RS 244]. 2020, 15(1): 74-83  https://dx.doi.org/10.11992/ti5.202002002
REMicAZ A RIAE 5 53 28000 v Al g

Application of REM memory model in image recognition and classification

FHREFR S 2= 4. 2017, 12(3): 310-317  https:/dx.doi.org/10.11992/is.201605010



http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
https://dx.doi.org/10.11992/tis.201906032
https://dx.doi.org/10.11992/tis.202006011
https://dx.doi.org/10.11992/tis.201909032
https://dx.doi.org/10.11992/tis.201904020
https://dx.doi.org/10.11992/tis.201812029
https://dx.doi.org/10.11992/tis.202002002
https://dx.doi.org/10.11992/tis.201605010

%516 B4 2 W) O R & ¥
2021 4 3 J]

Vol.16 No.2

CAAI Transactions on Intelligent Systems Mar. 2021

DOI: 10.11992/tis.201906032
[ £& H AR B 3E - https:/kns.cnki.net/kems/detail/23.1538.TP.20200630.1143.008.html

% A B XIS ER & R B BIR A 77 %

2%, 3w &, R4

(KRERBRF BAALFEIRFR, LT K& 116028 )

O X A AR BGRB8 v AN [ R B 2% ) RS R G 1 28R X R [A] A 42, A S5 | A TR 45 R e 4 IO 4% il
GO, A REE R  k, AN T —Fh 3 T 2 B DS X R AR Rl A 1 B R  r . A SO a2
T B A HER A 5 4 P 4% A AU (visual geometry group network, VGGNet) Fl14% 22 [ 25 45 R (residual network,
ResNet), i 33 X B AN 43 A5 U F A7 34 g B AT A0 A0 B R AF T Ak, 45 21 T A [R] P 256 455 280 S 6 (%) R AiF DX SR — B
WSS o SR TECIER b2 B BOH R PR | R AR Rl & IR AR D 422 Sl 5 15 58 O Dol R RIS AL R R S A T 5
550 3 FoRr 4 Rl A AR, SEEGAE SR, AR SO IR 7E Kaggle U £ 1 09U HER % & T VGG-16. VGG-19,
ResNet-50, DenseNet-201 f& A,

KRR R BRR; T R% ; FRIE Al G 5 SR 2 5 FRAEER I CAM ] WAL ; 1L 06 4 R 4 RS A8 5 3 2%
) &4 A 7
HE S %S TP311

XEIRE: A XEHS: 1673-4785(2021)02-0263-08

5 AR B, KEF, KT S BMNBRIGFEREHEGIRGGZ J). B REFIER, 2021, 16(2): 263-270.
5| A& : YAN Han, ZHANG Xuxiu, ZHANG Jingdan. Image recognition method based on multi-perceptual interest region
feature fusion[J]. CAAI transactions on intelligent systems, 2021, 16(2): 263-270.

Image recognition method based on multi-perceptual
interest region feature fusion

YAN Han, ZHANG Xuxiu, ZHANG Jingdan

(School of Electrical Information Engineering, Dalian Jiaotong University, Dalian 116028, China)

Abstract: This paper presents the deep convolution neural network fusion mechanism and proposes an image recogni-
tion method based on multi-perceptual interest region feature fusion in combination with the deep-migration learning
method. This is to solve the problem of different deep-learning models used on different interest regions when they re-
cognize a natural image. The migration learning method is applied to the convolution neural net architectures, namely
VGG and ResNet networks. Then, through the visualization of the heat map and the features of single classification
model, a conclusion is drawn that the characteristic regions associated with different network models are different.
Based on this, the methods of feature splicing, feature fusion and splicing, and fusion voting systems are designed to
fuse different model features, obtaining three new fusion models. The experimental results show that the recognition ac-

curacy of this method on Kaggle dataset is higher than that of VGG-16, VGG-19, ResNet-50, and DenseNet-201 models.
Keywords: deep learning; image recognition; migration learning; feature fusion; integrated learning; feature extraction;
CAM visualization; VGGNet; ResNet
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score-1

4

X HOAERY HERR R (Ace)/ %
VGG-16-No-trainable 98.00
VGG-16-trainable 98.02
VGG-19-No-trainable 97.72
VGG-19-trainable 97.84
ResNet-50-No-trainable 96.97
ResNet-50-trainable 97.05
DenseNet-trainable 98.03
Z RIS 98.03

Z AL RS AR 98.035

fee S i 98.52
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