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Body Shapes Classification Algorithm Based on SVM and KNR
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[ Abstract] This paper proposes a body type classification algorithm based on the aspect ratio of human body. Firstly, the main
body (shoulder width, body length) data were extracted to reduce the influence of clothing and arms on body type. Then, the body
type was classified by KNR (nuclear nonlinear regression) and compared with SVM ('support vector machine) based on the aspect

ratio of main body. The experimental results show that the KNR has achieved a good classification effect.
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Fig. 3 Original image and body main contour image
3.2 Kmeans 3%

Kmeans ISR — Mo g 4 > Bk RS
TELE BIREA AR Hie BRFEAS Z [RI A BE  R/ N AR A
X530 K A N 0 s B R ETE— i,
(45 7 1R 22 /0N, [l st e ) A B s R i g T

WAt 3.1 R AREEE RS AR E R R R TR
KRR SE B W 7 500 5K B R F2 9K 19 0 BE A B
P HEA T 2R 2, L H A 2 R R B 43 IE
BN 3 2K, BREFTHIZEILE 1,

F1 BEE
Tab. 1 Clustering process
S8 BEE BEDPOmEITE RRERE Hi
i

max_iter &

= n_clusters init

& 3 k—means++ 500 LINN

RAEZERWT .

WKL 018, A 2 122 N TEE
B 5 R R I :0.20, % 3 821 MR L
BE, 5B =R 022, A 1557 MU,

R T TG UEA SO 43 R SR F LT X
Ry .

TEES—ZE 2 122 MR EEERL 2 000 S5 , 78
SR 3 821 MEUPEER 3 500 B, B =20 1
557 AR 1 500 %KLL B Y 3 4 o
B30y R 5 20y BEALIC— AR it e Hiqv 4 4
FAEVI SRR JRIF 2R L5
3.3 KNR(#ZIEZ&ERET) o HK[111%k

KNR 23 2R B BRIt B, 2 04 (4 1l 2 i
mr.

(1) A SCR i, B e A% R 28 |k I

(2) BT R BB o (41T

(3) 1) 4 288 1 700 B4 1 U G A AR T A RS
IR (1) M K, AR (10) TR R
) R BUR B«

(4) 2 — DU REAR o Hodi A 2 52
KNR 732 gt R4 (9) TS i | Hckan
(EHR K B3 2SR T X L B A & B 2845 0L

HRAE 3.2 15 AT, 3 BN ER A 5 FhOA [ £ s
20T HE AN AR SVM He A A 8RR, T Ab T
WA — AR SRR o (i = 1,2,3,...,
15), o MAGEESREN . 55E, % o, MBIGHE o, B
TN GREAR I 7 22, SR I H BR X (10) Ak (9) 43931
SR AR A K A o, AREEIAFEA T3] oy THY
WERAZ 8 o, BTN 0207, TTIG 352 BRAHP 0. 10, Y
B AR 20, , GEiTRF FEARRE B R 24
HCB B AR 2R (L3R 3) B, 18 B e o Al THE
W2,

F2 o MBEHITHE

Tab. 2 The best estimate of o

A

KNR 52544 o HME
1 2 3 4 5

¥—JKNR 032 034 031 036 0.32 0.33

2K KNR 027 029 025 024 0.29 0.27

Hi=25KNR 046 0.44 043 047 051 0.47

3.4 KNR 5 SVM ByIEREEE

JT 5 SVM #EAT He AL, SVM R H i %, 3
LA AR I 2R A AR A, [ o B 2 o
R—REN 2 W ELEIESER R, B 0.33,0.27,
0.47, % 3 BMINZEFMIAEF AL A SVM 1,



116 B o /5 M5 MM

510 %

13BN HER XS LA R LR 3,
%3 KNR# SVM EHExTLL
Tab. 3 Comparison of accuracy between KNR and SVM

KNR REGUEL KNR F-¥5 SVM -8
AR 1 2 3 4 5 PUIR PR

FE—ZKKNR 9673 9621 9726 9586 9742  96.70 96.25
HFETZEKNR 9823 9775 9534 9754 9631 97.03 9721
HF=ZLKNR 9723 9926 9823 9825 94.61 97.52 96.52

SERGEE R TEAR SCHF9E Y = 40 R R AT 55
H L KNR A 3430 3] R 4T SVM, GIE T
KNR HF 253 25 m) A A 350k
4 LEFRIF

AR SCR N 329K T 538 8 LR R AR A 3 i
XPAC BRI T AT SRR TR AR5, R TR
MR T A XTI RS2, A R —
223K, K KNR (AR mE) A AR R 428 JF:
5 SVM #E47 T HEREXT L, SR 45 SR ] LI 2,
KNR 153 73 2 0y R0 5, el 78 1% o0 2 ik 5k
Bili b, SRS PR A R AR TAE TR 2Lt —
A DB [ R
S 3k
[1] HARTLEY R , ZISSERMAN A. Multiple View Geometry in

Computer Vision; Camera Models [ J]. Cambridge University
Press, 2004, 30(9-10) :1865-1872.

[2] LIEBOWITZ D. Creating architectural model from images[J].
Proc Eurographics, 1999, 18.39-50.

[3] CRIMINISI A REID I D, ZISSERMAN A. A plane measuring
device[ J]. Image & Vision Computing, 1997, 17(8) :625-634.

[4] CRIMINISI A, REID I, ZISSERMAN A. Single view metrology
[C]//Seventh IEEE Int — ernational Conference on Computer
Vision. IEEE, 2002,1:434-441.

[5] PENG K. Single View Metrology Along Orthogonal Directions
[ C]//Intern — ational Conference on Pattern Recognition IEEE
Computer Society, 2010:1658-166

(6] #AKH, RBELL, b S0 ST B SZT B 3 A AR B
[I]. Bhika:dR, 2009,35(2) :137-144.

[7] SANG-WOOK PARK, JONG-SOO CHOI, et al. Real - Time
Estimation of Trajectories and Heights of Pedestrians| C |//IEEE
International Conferences on Information Science and Applications,
2011:1-8

[8] ZWPHr, T8 A, EUEE. T OUBZ B bR BRI 00 e B D 4 37k
[1]. ©F4.2015,(3) :591-596

[9] ZHANG J, LIU B Y, TAN H. A Kemel — Based Nonlinear
Representor with Application to Eigenface Classification [ J ].
Journal of Electronic ence and Technology of China, 2004, 2
(2):19-22.

[10]SMOLA A J, SCHOLKOPF B. On a kernel —based method for
pattern recognition, regression, approximation, and operator
inversion[ J|. Algorithmica.1998,22.211-231.

[11] SUZUKI S, BE K. Topological structural analysis of digitized
binary imagesby border following[ J]. Computer Vision Graphics
& Image Processing, 1985,30( 1) :32-46.

[12]WONG J A H A. Algorithm AS 136; A K—-Means Clustering
Algorithm[ J]. Journal of the Royal Statistical Society, 1979, 28
(1):100-108.

(#5112 10)
4.4 BEEFRE

W a2 ME G0 28 WA 3 A AR
MRS AT R R Z —, B, X —
MER AL A AME LG 1 s IR B AR R am ARk
55 g, TIXERN 05 B, e RIAE R
Hb 22 i RI AT SRS 3045 235 A7 B 48 Rk PR

(EREX A
5 HRIB

AT TR T UWB = NIR49S IR
AR GE, P Hh e R 28 A5 4237 00 DA B R o
A AR B IR A ST A TS 488, SN SR AR5 7
TREmI Y VARSI s Vet R v < g I R F B
T AT AL 5% AT AP0 M, B A AR
L PR 52 B DX 7 7 £ 2 3 o M A s
SIS Y A SRS N
(1] X051 R AEAS 4237 4 (O M P2 A B R B o i R e it 5 5

[D]. dbxt. dbatiige K, 2016.

[2] Z=78. WiFi TERERIFFEH RS D], Hbk. HHKE,2016.

[3] Z=EM. 5£F UWB MIEEHRFEEMREMPR S5 H[D].
FHEFH T A% 2019,

[4] skeIE. BNEMCHEARID]. . hERF =R K,
2014.

[5] HVLH. UWB ZENEMBERMWIIGEID]. /8 . M EE K%,
2013.

[6] Mg B£F R4 TOA it MR ENEMREMNHRS
SEH[ D] PRI MR IE Tl 2% 2012

[7] skB4E. 2T UWB WEPNEMEARISD]. K, KK,
2011.

[8] 5ok, BALYS UWB & AHE B YR AL B 36 [ 7). B4t
TH AR ,2014,37(7) :15-17.

[9] BtE. ETHOLTHE XM AGV BN FHRMIF L[ D]. I, ¢
TRk R4, 2019.

[ 10] Wk3k. FFH B M AR 1 B F EHE R G M TS L
[D]. FAJRIE : FA /R IE Tl K2 ,2020.

[11)70&F MV, #ER 45, ST R REMR C-vaX HiAR B 5 i HIAF
FELT]. PR30 ,2020(8) :39-44.

[12] 200, T w5476 SR E I RS A B S R [ D] i i
PK=,2017.



