Intelligence of Fusion
Deep Learning-based Image Fusion
Chinese Monograph
Version: v25.10.22
Preview Version
The full book is available at:

https://xingchenzhang.github.io/imagefusionbook

Xingchen Zhang
Department of Computer Science

University of Exeter


https://xingchenzhang.github.io/imagefusionbook

Abstract

In recent years, research on image fusion has developed rapidly, with many
studies based on deep learning models published in leading journals and confer-
ences. These advances have attracted growing interest from the computer vision
community. However, most existing monographs were published before deep learn-
ing became prominent in the field and mainly focus on traditional methods.

This book, Intelligence of Fusion: Deep Learning-Based Image Fusion, aims
to fill this gap by providing a comprehensive overview of deep learning-based image
fusion. It is divided into three parts. The first part introduces the background and
fundamental concepts of image fusion and deep learning. The second part presents
key methods and techniques, including performance evaluation approaches, repre-
sentative algorithms for visible-infrared, multi-focus, and multi-exposure fusion,
as well as general and task-driven fusion frameworks. The third part focuses on
practical implementation, applications, and future directions, including bench-
mark usage, real-world applications, and recent research trends.

The book also contains appendices listing relevant journals and conferences,
open-source code links, and advice on writing image fusion papers.

Designed for students, researchers, and practitioners in image fusion, com-
puter vision, and multimodal learning, this book offers both theoretical founda-

tions and practical guidance for advancing work in this field.

IT



2.2

2.3

e

l%rﬁAE’J/\* ............................
PG Rl v ) P
TR 2] 1 BHR R &
ABEEEM . ..
AP FEANR SR

N T Re LAl iR
Mo IR )
2.1.1 Ak in)
2.1.2  FETHEMA
REESIIZBR

2.3.1 WA

2.3.2 TIEE>

O Ul e W = e

16



H &

233 BERALEES] L
2.3.4  AYREAIBEAFRE L
2.3.5  FBIEBASRI A A L L
REE SR RAE © . . .
BRIRM ...

R MBS A

FHwr BEBRETTESEOR

3.2

3.3

3.4

3.5
3.6

BT N TR RE R BB Al ik

G EBRR G IER
3.1.1  EBREGER =P L
3.1.2  fFaEGEEIENZEN L.
3.1.3 GG EG AR L
BT IR 2 B R E K AR AEE .
3.2.1 ETWREFEIMEMN ..o
322 HWEFEMEWERE ... ..
WHTEGRG RREE IR
3.3.1 HBRMEME .
3.3.2  EROMPTMZE oo
3.3.3 Transformer . . . . . ... .....
3.3.4  POECEEAL ...
WHTEGEEWEZEIRE SRR ..
3.4.1 FEEBRAME ...
342 FREEE ... ... ...
3.4.3 MAmER ... .. ...
3.4.4 HIIMZEEMER ...
3.4.5 HABEBHA ...
HERENHEFAMRE o000
BETREEANEGRE KRR ..

3.6.1 PRSI A T R R RS

XI

19
20
21
21
21
23
26

27

34



H &

3.7

AL
4.1
4.2

4.3
4.4
4.5

4.6

HAEE
5.1
5.2
5.3
5.4
5.5
5.6
5.7

XII
3.6.2  MIEum B IR B K L L 36
3.6.3 MFpEEGR G EREHEGRE A L 36
3.6.4 MAERRESEGRISUHTHNE .o 36
3.6.5 FAEGRERBIFGEEE .o 37
INGE 37
B Rl & B2 RE PR 38
BUG RS HIPN R YE . . 38
BRI EEEGRAYEN T .. 39
421 BWGEEEEEN L L 39
422 BEREEEENHE 41
423 BEUERAVENTEDUIR ..o 43
AP .. 44
VERMIREE S . 45
R e R R RN O, 5y < 53
451 BHFEFVEEERE .. 53
4.5.2  FETBARNHBIPERIENY ... 54
INGE 55
Al Woe 5 s G A 56
HEMR: WA — Mt o 56
AW S ARG RA R 58
fEGRETTERE 60
R 2 S UG B AL . . . 60
TR S RGN . . oo 61
BT WREZIM A WSO G ETTERR o 62
BT WER AN WSO/ G ETTENHA 62
5.7.1 BRIy AR 62
5.7.2 HETHBMMEMBNEBEREGTE oo 63
5.7.3 ETHMBHENEGRMETE . oo oo 67
5.7.4  FETARAMTINS M EGRBGE ..o 68
5.7.5 3T Transformer FIEUGRG T .. o . oL 72

576 FETYEHEAMEGREINE. oo 72



H %
5.8 A WOLHLANEUERIA A SER AL © . o
5.9 RSRKFEMI
5.10 /NGE L
FNE ZRERGEE
6.1 ZEERGEMEWR ... .
62 MEGZRERGREGHEMR . ...
6.3 ETWEREIMEBEEMESTE .. .
6.3.1 FETWEZINZRERGBEIERNSE ... ..
6.3.2 ETHWEZIMBEGHTE ..o
6.3.3 ETELRWEFIMMAETE ..
6.4 WIGBHRMZREL. . . . ... ...
6.41 AWBEZRERGREGTE . .
6.42 ETWBEZRERGREGTE ..o . o
6.5 ZRERGREHIKREES
6.6 NEE L
HtEw ZBRGCEGRS
71 ZEOLEGENSHLE ..
72 ZHOCEGENSIRR S
7.3 ZWOLEGRNASTNERSE L
7.3.1  EEWIKIEEG SRR S 2 aRIRER R L
7.3.2 EESEGREEGHEEEGRE .
733 AEGUTEANRESE T L
74 FETIRESIIMBETS .o
A1 BWBESIINE
742 MBS
7.5 ZEBENGEGEEREBEE .
7.6 NGBS
H\E EHEREE T E
8.1 ARGEMEMGRIE I . . .
82 HTIREZINFEHBEGMAETIE ..

821 MEREAZE .. ...

XIII

74
80

84
84
85
86
86
87
91
92
92
93
93
94

95
95
96
96
96
97
98
98
98
99
102
103



H &

8.3 WHEMGRELG AR . ..o

8.4 /NG

WILE NS BB A Tk
9.1 MNHBBIEGRETERIIS
9.2 NMHEBIMRICSAAMEGRE A .

9.2.1
9.2.2
9.2.3
9.2.4
9.3 /hgh

=4

TR SRS R RA .
BRI EBRRE TS
A A A SRS R RS T .
NBEHHORS BB RA T

R E S, NS RS

FtwE EGES
10.1 GRFEiE S MRS SFIMESRRSE . . . . L
1011 gRFETESEREE . . ...
10.1.2 JREESESIMESRIRSE . . . . ..

10.2 f#EH

VIFB #EAT R LA RGRY S . . . .

Bt—5 w5 ARG ELE N
111 ARG W MEE
11.2 ZOAMEMEIIBR A . .

11.4.2 BEFUSRERETINFE ...
1143 BETEZ2ANBERBEGWMA ... .o o o
11.5 AT aAMNEMRRE G RIN I /NGS o

XIV

106
107
107
107
108

109
110
111
111
112
113
113
113

116

117
117
117
118
119



H &

L7 /NGS

Btowm ZRERGRS N
121 ZREERGRESFIRHEBE ...
122 BT ZRERGEMEIEE AR . .00
12.3 T2 REKBRRG PO BMEGRE ... o
124 BT ZREEBGRIG PRS00 o
125 /NGE

Ht== ZBOLERIGRSH N
13.1 ZEOLEGRAERMAME . ...
132 BET2HOBERBRMEIREX SR .o
133 |IFEMBEGRE .. ..
13.4 /NGE

FHE KRR R AT R
141 5HMAESHSEE ...
142 BABRBRE T .
14.3 KRV . . . . .o
14.4 FETHAENHPIBE EERTEN ..
14.5 BREREMEGMEHITSS .. o
14.6 HAMRBGEIGES .. . .
14.6.1 AIOOGRIGSIRAAMNEGR S
14.6.2 fRREGENS . . ...
1463 RGBWGAELEG . . . . . ... .. ...
14.6.4 AIOCEGERERGRE ..
14.6.5 AIWOCERG S HEENESERS o
14.6.6 ZAMEGES ... ..
14.7 /NGE

Frhmw L5 RESH
15.1 B4E .
15.2 FREVRAMIEE . . ..
153 JBEE . .

XV

136

137
137
139
139
141
143

144
144
144
146
148



H &

b A EEREG KA AR A AR 2
fisk B B R AR T ek
fisk C KEBEERCEELE

= 9l

EE P

XVI

166

168

169

173

174



	cba6cf02023f53c7383d4490f0c23d0a072d673deb93481dac07402bcc7605f6.pdf
	7c181586be5a11bfd6c23db197a1118ead9f769c6e662decc7b0846cb2112e24.pdf
	17170615122755a59b61b0952e02894b0092071ea1f1c9bc55e2df6f219eb9aa.pdf
	b47c70ce842b17ac2ff9bc76b3ca806158fcd158a39921e3202d5ac4ff070093.pdf
	b47c70ce842b17ac2ff9bc76b3ca806158fcd158a39921e3202d5ac4ff070093.pdf
	b47c70ce842b17ac2ff9bc76b3ca806158fcd158a39921e3202d5ac4ff070093.pdf
	b47c70ce842b17ac2ff9bc76b3ca806158fcd158a39921e3202d5ac4ff070093.pdf
	b47c70ce842b17ac2ff9bc76b3ca806158fcd158a39921e3202d5ac4ff070093.pdf
	b47c70ce842b17ac2ff9bc76b3ca806158fcd158a39921e3202d5ac4ff070093.pdf
	b47c70ce842b17ac2ff9bc76b3ca806158fcd158a39921e3202d5ac4ff070093.pdf
	b47c70ce842b17ac2ff9bc76b3ca806158fcd158a39921e3202d5ac4ff070093.pdf



