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Data mining algorithm for human motion based on wearable nano biosensor
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Abstract; To address the problem that current human motion data mining algorithms cannot collect and analyze real—time data, which
leads to low correct rate and long time for human motion data mining, we propose a human motion data mining algorithm based on
wearable nano—biosensor. Firstly, the human motion data is collected using the wearable nano—biosensor. Secondly, the collected data
are converted into binary data form, and the converted data are cleaned and complemented. Finally, the K-mean clustering method is
optimized using the firefly algorithm, and the optimized K—mean clustering method is used to cluster the cleaned and patched data. The
results show that the average recall rate of the proposed algorithm is 97.12% and the average correct data mining rate is 98.42% , which
provides an important data base for real-time monitoring and analysis of athletes’ physiological indexes.
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IR 5 B SCBEA E, 5 ER TR 2 9 30 X

0 5l = NI BB TR I

R, A E BEGE 1az shI, 25 2R RE T
W ReF LB sh i A Lz &R
LS BBV A AL RE X AR 3 S 7] 5z 2l 82 K
O REFRARHEATRAE X T Ll iz 2 5 A1 2k T A
IR K B AT 2 B K A A R 1 K
Ji& , RAR I R A 27 S R A WAL TR, T Xz 3l B
R SIS R | P R S PR 3 AT M U ol 32 3
A BERS AR A SE I I R AT RE . D AR A B RS AR S

FELAEE RIS b, KRB 5T N B B 2 g
PEAZ 8 B (EXF AARGE SR 42 98 TAE
WAFAE—EFREE EA R il ,Zong X =R
WFFE T 3T 28 W 245 1 A2 sh B00d 32 48 550, 4
BT Bl A @R AR BRI R4
B 2 PRGN LI T NGE SR IE A2 T T UACHE AL
W B (ER AR SE B B R B, X R A7 e T
BRHCRARAY A . Mohamed M E 2512 B9y T 3T

ESWH: 2023 FEBBITAT AR 50 R H (237YB252) 5 S5 T4 #E Al MR #5158 ( GIB1422539)
EHE® . DM (1979-) , & WEIrge A, 2, it A S0l , FERFFT 7 10 KRB, TR, 25 f(1980-) , % Mt Bl , 25T

7 T} R B TR

BiES . 04 (1979-) , % it BIFFSE R, EBF5E 7 10 KA, 8B4 8, Email; 12389135@ qq.com

B4 2023-05-24

PV L ENRERRN o714 4l L5 & A




5 8 1]

e, 45 HE TGRS BRI SRR Rk 221

H AR5 F AL YR B AR . R AR IRk
R AR B B S, AL SE I B IS 4, (2
B AN B2 SC B M, 5 B A AR GS S
BT B % . Liu Meiling 55 ™ AR 58 £ 4k K
VI 0 B2 38 582, R R (R X 8000 % 2 1) g
PETRAAAE TE X G2 1] B BR EG BB 25, 3 i FE BT SR 28
PBACSE 31 H AR (B R AL, DA SR 42 48, (02
VLR R B A T AT A . i Hua 26035
T K A LSTM B 50642 38 A% e L T
9 AN HURYRRAE , H 32 580 J0 vk B I B B 58
1, Wang Guangtong ARSI T —Fh R R R
MBI 0L | AR A 19 52 R IR BLHE R AE
FI B2 AR S BB T 25080 v 1) = B8, Ot
SR FH 35 T4 R R B 8 1) IS s ARSI 7 X R B 1) S5
HRARHEA T M, DARBCH RS A R B, A
AR NT AR E = (ER g =N i N A EI PO i

B L3R [l AR SCHE T — i ] 2R 8t
YK YRR AR W AR Z Sh AR IR s . ok,
FIFH 3 P AT SRS R AR N AR IZ Bl 508, I3 o e v
VRN AL P, S A SR Z 38, O T 3 m R 2
MRETERE , SR ] T % K Uik K WE R LTy
P, SIEE RN BT AR RE S P R 1 Hh
RIS S T IR F ISR k(5 2 1
S THRBINGHE RN KE,

1 ANFEZh#EEEE %

B 2 Hi AR Sl B2 I 51 T 1 X S
PEHAT RS T, BN B RIE 2 1 TR 3
AR ELIRF IV I A )il 2 R 56T ] 2 ok A i
AR N E BB Z I 1 . BAARE, R
SR REAIRA T M Az, AT LSS HEY

(1) Wiz 3l B3 A B RIS iz 3 2 B ol i
OIMT R PR R LS SR, T ARG 2
Bl SR BHACIRZS iz 2l R B, LU R Y1 i 32 A
R IISRCR

(2) WAz S 5 M 57 - 18 1 Wiz 2l
SARIAILIA G S A RE R T AE A2 , T LU A
SRR ST, ARGt BE I ZRAnas sl i 4 24

(3) LA 25 R 5 B8 5 s« 38 3k 70 A3 3 B2 )
B PR SR AT LA I 2R SE R R s
e s 2l 5 I SE R AR B,

(4) MEAL YNGR A RE R T7 58 1 3 73 Mz 3 51
(Y B AR Rz S 2 B, AT LA A [6] #9132 3 5346 2
AMEACRIVIGRAIRE R T5 %8, LA A2 AN [Rl2 3 53 1 =5

(5) Bl RIEANAE B 3 o X K d i S R A T
SEHRAIINT AT OS2 A A BN SRR 1
HRSFAAE BRI , DI ZRMISE SR A B IR

PR T UL, T AT 2 i K A M AL TR N
PRiz ShBARAZ AR H A, 200 T 3 i 3 51 9 5 4
IRV E AR REAR B , DL AL I A 58 BE SR, S BEAS
PEAUNZRMER S T7 58, Bt B A B AR
11 AFHXANKREYERB[HERSE

e TR At e, i T ICE R
REHER SRS, S TA R AT SRR A
EN U EDE R S ISR AP SER 7/ PR S (VSPN ST
SRR R Lo, n] R IGE Bl 51 Y 52 i i sh e
ARG LA A I 1 FR,

| IR SR AR |

™ T

ff5 — I
WAL O GPS o4 A& % 258
\\\ » ///
=N N EE
e
| FHLAPP |

E 1 mIFE=gKkEyEREes

Fig. 1 Wearable nanosensor architecture
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Fig. 2 Data collection process
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Table 1 Example test dataset
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Table 2 Comparison results of data recall rate %

qUIFS Frsr: Bkl k2 k3 Bk4 FES

XC6 98.85  96.96 95.17 96.25 96.63  95.85
XC7 95.57  95.14 96.15 9635 96.69  96.12
XC8 96.90 96.14 95.81 96.47 95.21  96.18
XC9 97.37 9559 96.74  96.67 95.13  96.14
XC10 97.89  95.05 96.91 96.48  96.84  96.34

FHE 9731 9578 96.16 96.44  96.10  96.13
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Table 3 Comparison results of data accuracy %

ARFS FrigEE Bkl Bik2 B3 Bik4 BES

XCo6 98.23 95.91 95.99  94.21 94.12  95.02
XC7 98.71 94.99  95.75 95.47  94.44  95.33
XC8 98.12 94.18 94.78  94.66  95.24  94.27
XC9 98.27 94.57 94.45  95.68  95.55 94.66
XC10 98.75 94.42 9555 9527 9482  94.51
S 98.42 94.82 9530 95.06 94.83 94.76
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Table 4 Comparison results of data acquisition accuracy %

s PRI Bkl Bk Bk3 k4 BkS

XC6 98.50 9472  93.13 94.17 94.06  93.25
XC7 08.00  94.06 93.66 93.05 94.28  93.04
XC8 97.98  94.05 93.07 9327 93.92 94.92
XC9 97.68 9491 9532 9428 93.86  94.09
XC10 98.15  95.04 9454 9335 9387 94.36

SEXIE 98.06 9456 93.94 9362 9400  93.93
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