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Figure 1 Frame diagram of compact palmprint recognition system based on edge computing.
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Figure 4 Palmprint recognition development module.
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Table 2 Comparative effects of three loss functions before and after adding adversarial metric learning on different databases [20]

sk Tongji PolyU XJTU-UP
PR ACC EER ACC EER ACC EER

Triplet 92.96 2.37 97.40 1.16 92.32 3.44
AML_Tri 96.01 1.89 98.25 1.29 94.91 2.88
Binomial 96.17 1.89 97.85 1.08 94.86 3.02
AML Bin 96.95 1.44 98.32 1.00 96.64 2.34

N-Pair 95.86 1.83 98.28 1.09 95.83 2.85
AML _N-P 97.71 1.21 99.02 0.86 97.43 2.03

“AML_XXX" 7RI X Hi B & 2 21 J5 401 2% iR 4
“ACC”Frrank-1%, “ERR7F/RZELER. al LUK, Xt
PUE RS ) R E IS T LR T ESOR A I PERE.

4.2 LGRS ELORB R G E

B3N TR E ORI AL iR AN AR
T, SZRTHFERR N E, ESORBIGURE T K4
LR AR VL C A 55449 A 80 28 281 W 26 15 s BT 32
Gk S5 A, AB/INRBISER, $ e ARG, (R s
R M DA AT A I

BT F ORI X — 20 7 i TR AR SR
ML B E RS, 5 AT BT RS R IE A XA A
BTG R. B — DGO IR A TR %,
B & o R SR 55w i = RESE, BOL IG5
SRR, JRCR B KBRS, @G
FAAINEE WL, 5 TBH B A AR ER AR AR SR IR
W IR RN GRS AR IPHIbE Rk G R, HelkB1L %
H 55 & AR 45 SR 2, 1TTACRE ST RN BT 8, I
R P BOE s AL H SR A7, %I AR W] g d8 A dn )7
P,

PRI, GRS AR BRI RE— A e B
SRSV, P R G BRI e L E
Mt ABEIEFAEA. WA TR IR RIS AR S,
BT R IL I, B AT B BRI T
DEEARII A B, R, BREASE AR S
REREZ P, AR AT AR s ) S SO RE T 1A kT
E. ln—A 2wV REN AR DT SR R G AR W ]
8T, KRR 14 S 5 B A Al web B B HoA &
GUREAT X%, AT LASEELEE 2 (¥ D BE AT 5 R 1 ML, 451

W e, W EMAHE . BT NI KW
DX B 2o P FR I 25

24 iEEE
[}

W
B
1B -
oo 1Pl s
SRIRA 1375
D RRIER
; v
= S

| ABA  pemRes

Bl 7 BTG AR E G0N B TR

Figure 7 Working mode of palmprint recognition module based on

edge calculation.
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Design of a compact palmprint recognition system based on edge
computing

LIU JunWen', ZHONG DeXing"*’, SHAO HuiKai' & LIU ChengCheng'

! School of Automation Science and Engineering, Xi'an Jiaotong University, Xi'an 710049, China;
* Pazhou Laboratory, Guangzhou 510330, China;
? State Key Laboratory of Novel Software Technology, Nanjing University, Nanjing 210023, China

With the development of biometric authentication technology, contactless palmprint recognition has gained increasing attention due to
its high recognition rate, low invasiveness, and contact lessness. To meet the demand of real-time and efficient processing of multiple
devices in the edge environment, this paper designs a compact palmprint recognition framework based on edge computing and builds
a palmprint recognition subsystem in the terminal device, edge server, and cloud layers. In the terminal device layer, the Tiny YOLO-
v3-based target recognition algorithm and the MobileNetV2-based keypoint localization algorithm are used to pre-process the
captured images, extract the palmprint region of interest (ROI), and make recognition requests. At the edge server layer, the received
palmprint ROIs are extracted and matched with features using the GoogLeNet model based on adversarial metric learning. The data
are then synchronized after the recognition results are returned. In the data center, all recognition tasks are logged and filed in the
database. Moreover, the network models of the end and edge devices are regularly trained and updated to improve the system’s
crossdomain recognition capability. The constructed framework is a complete and feasible biometric recognition framework with
broad market prospects and application value.
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