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Incomplete Palmprint Recognition Based on Multimodal Fusion

LIU Chenlong, YANG Lu, HAO Fanchang
(School of Computer Science and Technology , Shandong Jianzhu University, Ji'nan 250101, China)

Abstract: To address the issue of incomplete palmprint images in practical applications, which can lead to decreased recognition accuracy, a
robust incomplete palmprint recognition method integrating finger vein features is proposed. This method innovatively introduces an adaptive at-
tention mechanism to dynamically adjust the fusion weights of palmprint and finger vein features, effectively compensating for the missing
palmprint information. A feature extraction network based on VGG16 is employed to separately extract palmprint and finger vein features, com-
pressing feature maps into fixed—dimensional feature vectors. This process eliminates variations in input image sizes and enhances robustness
to local features. Experimental results demonstrate that the adaptive fusion strategy improves recognition accuracy by 7.61 and 6.82 percentage
points on two different datasets compared to using incomplete palmprints alone, validating the effectiveness of the proposed method. Further-
more, to assess the impact of feature extraction networks on recognition performance, comparative experiments with different networks were
conducted. The results indicate that an appropriate feature extraction and fusion strategy is crucial for incomplete palmprint recognition.
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Table 1 Feature extraction network configuration
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BRZE2 3x3x64, 4 1, RelLU 224x224%64
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HBRIZET 3x3%256, 21K 1, ReLU 56X56x256
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Fig.2 Adaptive attention mechanism feature processing flow
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Fig. 3 Examples of Tongji palmprint dateset
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Fig. 4 Examples of Tsinghua palmprint database
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Fig. 5 Examples of Shandong University finger vein datebase
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Fig. 6 Examples of processed Tongji palmprint database
BEl6 AhIEIFHIE ST E SR EE R

32 RABAMERIE

N T BUEAS [ RS R AEAE B O U0 55 P BT L A
FHAb PR B[R] 355 5 SR B L AR R 48 T DR B 4R, 7
SR TSR T % ke B SCRRAIE S8 5 KRR AR L 32 2L
S8 R CRAIE B R PR S S R DR AR T A VT
TR 4 FRFAE R A 7 0T B BRI R R o SRR 2
m 2 fx .

M2 T LAE AU A — B B R BOR B2E
o g B R R N 89.17% , T4 Wbk A THER -1

Table 2 Results of different fusion methods
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Table 3 Results of different datasets
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Fig. 7 Examples of low—quality data in Tsinghua palmprint database
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Table 4 Results of different feature extraction networks

F4 AEHERBMELER (%)
LR RN VGG 16 U HER % ResNet50 L ERTR
A fiE e it 25 89.17 82.44
AL 8 ik 80.83 86.61
FEIE AR 94.22 91.35
EpciAE=walitey 96.78 94.89

IEEEGZE AT LA L VGG 16 /5 M4 Ak 2 B0 2%
B, R 431 0 A U HERA 2R 2 L T8 FH ResNet50 A9
B AEAEALAE 6 8 Bk AR AE 9 5 B0 R, ResNetS0 BU5 1T
86.61% MR B HER R, ML VGG16 [ i A it k. £ 8
JRFJE VCG16 % I 3x3 BBk, B /NI Ik sz 187, TR %
L T DR IESR BUL R PR B T O 2 R B BE
35 e b A B2 S S0 AT FRAE . T ResNet50 H - 9 45 17
W IF BAE R 29T TR KB K b4k, 7T 58 3 8058
I3 SRR SCRAE B R AR E BN PERE TR . e iR IkIR
i) 3 AR G M A A A R AT R Y 4 R B
ResNet50 i 1 5% 25 3% 432 R IR 1 I 245 25 440 , RE A% 2 ] 31
A Ry PR ERAEF IR | PRI ot 48 i R A0 4 8 S5 38 SR
FVGG16,

LRSI S LR R A W R IR R R AR A 2 S X
R BRI 2% 13 i M A RN AR ) . 7E 2R Al AU
1E55 0, VGG 16 RE I 5 20 5 48 bk i FRAF $2 U 5K | 25
AU RE AL, P I A AR SO SRR AR AR B O 45 . X
o B R AR5 A W RRAE R BT v, AR AN TR AR 1)

AR A5 5 3 B0 AR 2 00 4 2 i T 0 ) i o )
Kt

4 &g

RS B TR A P B IR 0T TR IR A1
F T L, 88— T T 0 RO T T ) ) 2 RS Rl R 7
PR T RGEMER LM . EEESHEIT

(1) Z BT A5 J2: 32 T A% ik 5 SO R BE 1) A% 00 3R
W o FE B AR KRR AE A 05 0 LA, S LU AR A 1T
WAL T R RSO 1Y, 35 0 KRR B P 30 AE T 2 R 45 A %
B TH TG REA R A B B SO AR R R TR, A
T ARSRUN T v, KRR A5 il 15 SR W FE DR MR 412 T 3k e 2%
SRR R

(2) F I R S WL o 2 A R Bt T S A 2
BT AR TR A T4 B 2 1) e 2 R SRS, O N T
A IR REAR P DU 25 45 ik 1) i i 3l 25 8] B A R 0, A
T A 25 2 285 5l ) A AN P08 R, A 25 Sk e e
F 3% 8 i KRR A 304 T, 2 — 22 30 T U R 4
b

(3) AL $ IR0 465 55 A= W P i P9 S P o R 1 8 R R,
A E R AR T 2 S AL AR RRAE SRR A A R
VGG 16 /N TR 5 1 00 265 235 4 T3 T 2 80 Jm) S SO 3
fEAIHRHL, ResNet50 14 5% 2 14 42 -5 TR W 265 45 K B3 5 16
k2R AR A PRI . X PR AE SRS R S A 55 P,
RIS AN RSS2 A R T A i P I P R P 245

(OARCTER & R r Rz ALRe 1 5@k 20k
TE[RIGE G WS AN R A5 05 25 PR o 19 22 SO 4
IR T RRE AU PERE , BEAT RIGE I S PRV I rh A2 2%
LR A5, T R PRI FBGHE Y BOR | B i 25 22 B IR
HEBNE.

BRI 5, A SCH S B 45 R R WY, 45 B A R AE 482 1
R P SSRGS SRR T 2SR YRR R
REMICHEIN 2R o ST Bk — IR R BT 0 A A AR
I B4 e AR AE 4R R 25 4 it 22 I 2% W3 [] ) 2 RS 25 il 15 07
15, SLBLEEGORAE S VKR AE ORGSR IS Rl o )R
R W B T4 A 5 B0 i DK [T R IR Al 4, 7 T I O
S PR N B 3 55 v SR D5 1 AT R IR RIZ DT IR AR
ARAEIRGT T B NI AL WS, e B HAE S B A= WA TR
ARG RIS S ]

S 3Lk -

[1] SHARMA S, SAINI A, CHAUDHURY S. A survey on biometric crypto-
systems and their applications [J]. Computers Security, 2023, 134:
103458.

[2] MALLOULI F, KHELIFI N, HELLAL A, et al. Biometric authentifica-
tion comparison: toward secure human recognition [C1//2023 International
Conference on Computational Science and Computational Intelligence,

2023: 1264-1270.



194

BAE 5 A

2026 4

[4]

[5]

(6]

[11]

[13]

ZHONG D X, ZHU J S, DU X F. Review of palmprint recognition[J].
Pattern Recognition and Artificial Intelligence, 2019, 32(5):436-445.
AR R REhhn AR FURA AR R R[] XA B AT
% #6,2019,32(5) :436-445.
ZHAO S P, FEI L K, WEN J. Multiview—learning—based generic palm-
print recognition: a literature review [J]. Mathematics, 2023, 11(5) :
1261.
ALAUSA D, ADETIBA E, BADEJO J, et al. Contactless palmprint recog-
nition system: asurvey[ﬂ. IEEE Access, 2022, 10: 132483-132505.
WIJESIRIWARDENE T I, KARUNAWALLABHA J R, WANNIARACH-
CHI V U, etal. Optimization of partial palmprint identification process us-
ing palmprint segmentation [ C]// 22nd International Business Information
Management Association Conference, 2013: 641-648.
PRASAD S K, ROUTRAY S, KHURANA R, et al. Classification of palm-
print using principal line [ C]//3rd Tnternational Conference on Information
Systems, Technology and Management, 2009: 208-219.
BRUNO A, CARMINETTI P, GENTILE V, et al. Palmprint principal
lines extraction [ C1//2014 TEEE Workshop on Biometric Measurements
and Systems for Security and Medical Applications Proceedings, 2014:
50-56.
JAIN A K, FENG J J. Latent palmprint malching[]]. IEEE Transactions
on Pattern Analysis and Machine Intelligence, 2009, 31 (6):1032-1047.
LI W X, XIA S X, ZHANG D P, et al. A novel palmprint recognition
method based on bidirectional matching of mainline features [1l. Comput-
er Research and Development,, 2004(6) : 996-1002.
F AT, HRAL R KBS L R T E AR ARG A IE A b F SR B
&l MBS AR, 2004(6) :996-1002.
CHEN J L, GUO Z H. Palmprint matching by minutiae and ridge dis-
tance[ C ]//2nd International Conference on Cloud Computing and Securi-
ty, 2016: 371-382.
GENOVESE A, PIURI V, SCOTTI F, et al. Touchless palmprint and
finger texture recognition: a deep learning fusion approach [C]//2019
IEEE International Conference on Computational Intelligence and Virtual
Environments for Measurement Systems and Applications, 2019: 1-6.
FAN R, HAN X H, Deep palmprint recognition algorithm based on self-
supervised learning and uncertainty loss[J]. Signal Tmage and Video Pro-

cessing, 2024, 18(5): 4661-4673.

[14]

[15]

[16]

[17]

[22]

TRABELSI S, SAMAI D, DORNAIKA F, et al. Efficient palmprint bio-
metric identification systems using deep learning and feature selection
methods [J]. Neural Computing & Applications, 2022, 34: 12119-
12141.
JIAW, REN Q, ZHAO Y, etal. EEPNet: an efficient and effective con-
volutional neural network for palmprint recognition [J]. Pattern Recogni-
tion Letters, 2022, 159: 140-149.
CHAIT T, PRASAD S, YAN J, et al. Contactless palmprint biometrics
using deepNet with dedicated assistant layers [J]. Visual Computer,
2023, 39(9): 4029-4047.
TAOUCHE C, BERKANE M, BATOUCHE M, et al. Multimodal bio-
metric systems [ C]// 2014 International Conference on Multimedia Com-
puting and Systems, 2014: 301-308.
CHEN G, LUO D C, LIAN F Z, et al. A multimodal biometric recogni-
tion method based on federated learning[]]. TET Biometrics, 2024 (1) :
5873909.
PAHUJA S, GOEL N. Multimodal biometric authentication: a review
[J]. Al Communications, 2024, 37(4): 525-547.
ATTIA A, MAZAA S, AKHTAR Z, et al. Deep learning—driven palm-
print and finger knuckle pattern—based multimodal person recognition sys-
tem [ J]. Multimedia Tools and Applications, 2022, 81(8) : 10961-
10980.
AHMAD M I, WOO W L, DLAY S. Non-stationary feature fusion of
face and palmprint multimodal biometrics [J]. Neurocomputing, 2016,
177: 49-61.
ZHANG L, LI L D, YANG A Q, et al. Towards contactless palmprint
recognition: a novel device, a new benchmark, and a collaborative repre-
sentation based identification approach [J]. Pattern Recognition, 2017,
69: 199-212.
DALJ F, FENG J J, ZHOU J. Robust and efficient ridge-based palm-
print mat(‘hing[]]. TEEE Transactions on Pattern Analysis and Machine
Intelligence, 2012, 34: 1618-1632.
YINY L, LIU L L., SUN X W. SDUMLA-HMT: a multimodal biometric
database[ J]. Biometric Recognition, 2011,7098: 260-268.

(FTAE% 3t .3 1)



