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Research on biometric identification method based
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Abstract ; Due to the rapid development of human body communication technology and broad application prospects, this paper proposes a
biometric identification method based on human body communication technology. In the UWB frequency band and HBC frequency band
suitable for human body communication, the path loss of the human body communication link is used as a biological feature. First, use
the support vector machine for identification according to the measured values of different links; then use the C-SVM and Nu-SVM
methods with different kernel functions for identification under the data set of 11 links; finally select 8 ~ 10 GHz UWB sub-band is
recognized to improve the calculation speed. The results show that: the longer the link communication distance, the higher the
recognition rate. The C-SVM with Gaussian kernel has the best recognition effect in the UWB frequency band, with a recognition rate of
96.41% , AUC of 0.999 1 and EER of 0. 017 2%. By selecting the sub-band to reduce the calculation time to 0. 142 s, the speed is
significantly improved.
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Fig. 1 Human body model
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Table 1 Relative conductivity and relative permittivity

H A% M/ Hz HLF% S/m AEXT A B 4L
WA 30 0. 658 03 91. 812
LR 6 850 6.266 3 47.06
Fe Ik 30 0.341 68 152.94
Je R 6 850 4.673 1 34.215
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Table 2 Human body model related parameters

Model BE/em ZS %ﬁ/kg
Model 1 163 79
Model 2 165 51
Model 3 187 71
Model 4 190 100
Model 5 155 74
Model 6 160 49
Model 7 168 61
Model 8 175 82
Model 9 171 50

Model 10 185 60
Model 11 158 43
Model 12 169 49
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Fig.3 Identification calculation flow chart
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Table 3 11 links communication distance

and recognition rate

WAFHE WEFEE/mm UWB/% HBC/%
it Ry ] 165 91.96 64.07
e -4 T 285 93.91 63.90
Aol -4 310 91.27 68. 52
2 -4 i 540 94. 44 70. 37
ZeMg-A5 KR 675 94.18 70.74
el -4 /N 1 060 95.79 71.30
oo 175 83.33 56.25
2 M- A 210 85.38 45.18
e M- 7E i 460 86.74 59. 63
i N ] 650 90. 74 65.18
oA /iR 1 040 91.53 67.78
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Fig. 4 Different link recognition rate
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Fig.5 Comparison of the recognition rate of each model
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Table 4 Model parameter comparison

R AUC EER/%  ACC/%  running time/s
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— B, 7E B3 YU S B Ry s v s AR
B DR B0 0 B O U Y SR R AR, O TS
BUPRER G B 1, T AE RS R B AN £
T REE R R A SCIAH T LR UWB 5B
HH I B A A B A LU DR A O R L SRS
WA TAREL, WNE 6 iR S22k 22 Ry 12 A AR R i A
PIRFERRIEZS | B 21 g [A]— A AR R 5 229K 1 A=
PIRHERRIEZE

H1& 6 A1, 7E 4~6 GHz 8~ 10 GHz Z [a) A [d] AfA
ARSI L b v 22 K, U B R R 3 L PN 9 AR
B 2 ) W 0 Y 22 5«2 TR AR RS, IR



- 118 - LSRR R e o

5536 4%

15 20
oox] 8 GHZ-10 GHz
—x2
14 16
413 12
@
B
12 8
11 4
IO\ L L L 1 0
3 4 5 6 7 8 9 10 11
SR /GHz

K6 reAbRIER:

Fig. 6 Sample standard deviation

— NARBLT Y Z2 il i 2 () A8 Pk 3/, 1T 4~6 GHz
XA 5y 52 B F sl 5 1 T4, BT LAAR SCIN Ty 8 ~
10 GHz FIfEIE A VE 0 UWB S0 Bt 2E 47 B 0y 31500 B9 F 43
B, #EHL 8 ~10 GHz SHBOK: 1 001 ANERAE A 221 267
ARG A S Hr A% B C-SVM. HEAT B 4R 501, M R
K 96.21% T K 0. 142 s, H LA L, EH 8 G~
10 GHz X —#R B ] LIAE R UWB S BE 5 59 B 52 B bR
SR,

4 #& it

AR S 3 3 S AN [A) AR S 1 2 2% 3 1 i B
R FH PR A2 A 15 B A 7 A i B AR B RE A S A=
YRR, 7E UWB $i BRI HBC #BE R, % 22 M 2 45 M, 72
e 80 A T 2 e ) A T A B 3 A i, A B B A T, 2 B )
LR A RBATRE  ZE M B0 A2 R, A2 BB AT R A2 i )
Fi/NGR 2 B E A /INBESX 11 4578 35 AR GR T K DU v e
%43 SV SRR LA T Bl AR AR A
SR, AR SCIN Ay i 45 38 {75 i B 1) £ T B 1) 34
T RSB A, A ARG 0 B ok B R AR B dE
I Rl A et A% 230 % A = T A% ) C-SVM 1 Nu-
SVM X HEGUF & 3 UWB il Bt L HBC il B 5135 5 7E hy
BT ZR AL B R BB, 7 UWB S B
R IY C-SVM 15 2] i = U516 96. 41% , fie = AUC 4
0.999 1, UK HfK EER 4 0. 017 2%,

R T S IGE B IR 5 H B, AR SCER 8 G~ 10 GHz
B UWB TR BeRHRRAIE S 20 2] 267 4T F Al 5 B 1y
C-SVM HEAT B iR 1], IR 353k 51 96. 21% , 115 B [a] i
fIRH] 0. 142 s, 3k & W 3 3 A 7 2R AR AT o5 512 B ekt
WRLRTTATAY AR SO ST A AR A 2 B — 3 T
PR KA BB BN B RS, BTLL, T —
A BT R B A NI 5 B R B AT ST

(1]

(2]

[3]

[4]

[5]

[6]

(7]

[8]

(9]

AR/NEF. TCE AR R0 b o] 2 O R R A MR S AR
WEHFFELD]. F s BB TR, 2018,

ZHU X Q. Research on wearable antenna and capacitive
coupling human body communication in wireless body
area network [ D ]. Nanjing: Nanjing University of
Science and Technology, 2018.

ZEVURE. HE TR {5 Y AT 2 SR 2% G B 1R I
SWFFE[D]. GBI b ERRA B (b R B I
SEHARBIETEBE ) ,2020.

LI S N. Application and research on key technologies of
wearable network based on human body communication[ D].
Shenzhen; University of Chinese Academy of Sciences
(Chinese Academy of Sciences) , 2020.

RANDAZZO L, ITURRATE I, PERDIKIS S, et al.
Mano: A wearable hand exoskeleton for activities of daily
living and neurorehabilitation [ J ]. TEEE Robotics and
Automation Letters, 2017, 3(1) : 500-507.

JUNG J, LIM, KIM Y T. Study on 13. 56 MHz out-to-
in body channel and its coexistence with human body

Microwave

63 (11);

communication for capsule endoscope [ J].
and Optical Technology Letters, 2021,
2819-2825.

JEL R, B, AR BR. BT HBC Jl B 3 45 AR5 18
ARG [ 1], STRALR S, 2021,38(10)
3120-3124.

ZHOU L L, LIAO W, HOU S Y. Research on dynamic
human channel transmission characteristics based on HBC
frequency band[ J]. Computer Applied Research,2021,
38(10) :3120-3124.

HAN F, LI B, SHI J, HBC-UWB channel
modeling for in-body to on-body communication link[ C].
2019 IEEE  19th
Communication Technology ( ICCT ).
1458-1462.

LIAO W, MURAMATSU K, WANG J.

analysis and transceiver development for human body

et al.

Conference  on

IEEE, 2019,

International

Path loss

communication-based signal transmission for wearable
robot control[ J]. IEEE Access, 2021, 9. 20127-20135.
XIANG J, DONG Y, XUE X, et al. Electronics of a
wearable ECG with level crossing sampling and human
body
Biomedical Circuits and Systems, 2018, 13(1) ; 68-79.
ZEINELABEDEEN W, UYGUROGLU R.

Characterization of human body channel for oblique

communication [ J ]. IEEE Transactions on

incident case of plane wave in the 0.1 ~ 10 GHz
frequency band for special health
application [ C ]. 2020 28th Signal Processing and

care monitoring



55 3

BT NG 1R B9 LE WAL B 03 U3 D5 5 - 119 -

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

Communications Applications Conference (SIU). IEEE,
2020. 1-4.

JEIN e BRI SR, BRI, 2. R T LR DAL AR S
GREZE T B U [T ] AR R 2441, 2021,
42(7) :108-115.

ZHOU B T, CHEN SH Q, CHENG Y Y,

Biometric identification based on plantar pressure sensor

et al.

and depth learning [ J]. Chinese Journal of Scientific
Instrument, 2021,42(7) . 108-115.

NAGAOKA T, WATANABE S, SAKURAI K, et al.
Development of realistic high-resolution whole-body voxel
models of Japanese adult males and females of average
height and weight, and application of models to radio-
frequency electromagnetic-field dosimetry[J].
Medicine & Biology, 2003, 49(1) . 1.
WANG J, WANG Q. Body Area Communications; Channel
Modeling, Communication Systems, and EMC[ M ]. John
Wiley & Sons, 2012.

SHI J, ANZAI D, WANG J. Diversity performance of

UWB low band communication over in-body to on-body

Physics in

propagation channel [ C]. 2012 6th European Conference
on Antennas and Propagation (EUCAP). IEEE, 2012.
535-539.

A1 kb, X057 AR e, S R F B R N 2= AR
FAFTERFE AT S 8L J/0L]. T 515 B 2. 1-9
[2021-12-20].

SHI JJ, LIU L J, HAN F Y, et al. Analysis and modeling
of intrabody to surface channel characteristics in human
communication band [ J/OL]. Journal of Electronics and
Information Technology : 1-9[ 2021-12-20].

DAI H. Research on SVM improved algorithm for large
data classification [ C ]. 2018 IEEE 3rd International
Conference on Big Data Analysis ( ICBDA ). IEEE,
2018 181-185.

KLYUEVA I. Improving quality of the multiclass SVM
classification based on the feature engineering[ C]. 2019
Ist International Conference on Control
Modelling,
Efficiency (SUMMA). IEEE, 2019: 491-494.

LIU H, XIAO X, LI'Y, et al. Effective data classification
via combining neural networks and SVM [ C]. 2019

Systems,

Mathematical Automation and  Energy

Chinese Control and Decision Conference ( CCDC ).
IEEE, 2019, 4006-4009.

s, EARAE. R sEMG (19 T #3551 i APSO/CS-
SVM Jrik [ J]. A7 5 #5442, 2020, 34 (7)
1-7.

XU Y, WANG F N. An APSO/CS-SVM method for

(18]

gesture recognition based on SEMG is presented [ J].
Journal of Electronic Measurement and Instrumentation,
2020,34(7) . 1-7.

TRALES W SO, T, SF . R T IR 2R R R U S
AL (0] 7 IR R, 2020, 43 (6)
110-115.

ZHANG SH X, PU W L, JIANG X, et al. Support vector
machine algorithm based on clustering edge extraction[ J].
Electronic Measurement Technology, 2020, 43 (6):
110-115.

TR i Sk, M A ST AT A R
A IRAT R R I Bl R AR S O 22 [ ] TS ML A Bl
Wit 5 B 2547 ,2021,33(8) : 1246-1253.

GUO Y B, MENG W H, FAN Y M, et al. Human

behavior recognition data feature extraction based on

[19]

[20]

wearable sensor data[ J]. Proceedings of the Computer-
Aided Design,2021,33(8) :1246-1253.

FHR, FAE, 7 REA. LT Bl 2 (0 00 92 i R
SRR [T]. A IR 2020, 43 (10) -
119-124.

WANG ZH, WANG X ZH, WAN W G. Real-time crowd

[21]

anomaly detection based on motion difference entropy [ J].
Electronic Measurement Technology, 2020, 43 (10) .
119-124.

EE &I

RUER, 2019 4 THE T 22 B 4k f 22
i (VAR5 I S (5 0 B 53 NN 23 1 R ) B
Az, EBRTFE 7 16 A A DX £ S R
W#

E-mail; wuqiuwen97@ 163. com

Wu Qiuwen received a B. Sc. degree
from Huaiyin Institute of Technology in 2019. She is currently a
M. Sc. candidate at Shanghai University of Engineering and
Technology. Her main research interests include human body area

communication and bioelectromagnetic.



