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Human Posture Recognition System Using 2-D

Shape Features

Student : Hon-Lin Chen Advisor : Dr. Jwu-Shen Hu

Institute of Electrical and Control Engineering
National Chiao-Tung University

Abstract

In this thesis, an occluded.object recognition system based on partial shape
feature is proposed and implemented. The foreground image of object is acquired by
the background model built by Gaussian-Mixture Model method. We applied the
simple Edge Detection to obtain ‘the contour-of the foreground as the input of the
occluded object recognition system. In order to recognize the occluded object, we
must split the complete contour to many partial contours. Hence we will overcome
the effect of occlusion. We analyze some split technology and compare the
advantage and drawback. We propose an improved non-parameter dominant point
detection system and experiment. In the recognition stage, we will use hierarchical
compared system. After recognize the correct object, we try to find the occluded part
of object. Lastly, we list the results of experiments and discuss the advance of the

system.
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i “\:‘l:g/ d fr*%)fi%%ﬁgfmp =N 2 T b - 2 féféi}'n]@ﬁ—g’i’r e

(DCED=1>55¢ jprg i § g me (D
(2) COD=I>4 & g st Bt 20D o
(3) R.isasMDEHI AFT MBH R HL
(4) R DR F E R EalDg s o
(5) |oR|> B> R, B & kg o

(6) V1™ HrR e 235 IR BE R g -
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> ppern, (VI DG 1))
|OR, | o 27

FELL g it R L TR B R R R B R LR BR bR

5
T
\ e
=
&
=l
Xz
ke
L
;\\

DAPEE - BTN FE R SR i R

AH B R R (b4 ) LR Bhor, bR HA] Y e LT

2.1.5 @%ﬁ%

d A g AR S e R R A B ALY L 2
boodpl B L@Wﬁﬁﬁﬁfm RV S AT V- B S Y
FE oAz TSR ﬁﬂﬁﬁfigﬁﬁogﬂiﬁﬁa, L
- EFLAG 0 A ZAY AUF ST R LY 0 FAN2S B R

IS

ALz B AT - BT R > BATOR B AN RN > A7
TEIA R - A 0 @ A TR AR Ar A A PR e § 0 AT T

P g B gEd R34 0 B AR PN w0t # R A h7 Highlight -

o g e Shadow > B 4 i cn g B Aol 4 7o o
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A
ata_lpw afa_hizh
E
[
=
R

CJ FOREGROUND
B BACKGEOUMND

B SHADOW

B [ HIGHLIGHT

@ 4. I‘%—%‘/i/ﬁ“,ﬁ% SV B AT R B

# 4v afa_low i B 0 F] 0 S8 £ a5 e § 325 2 Shadow 3 3% § 4
afa_high % > £ 5715 AR & < e = ]?ﬂﬂ}_q_ﬁgm%@%m&k ST
w B efrig 2] Highlight » @ &5 B8Rk » ¥ d 324 GRB L A ) kibg2 o

F1% RGB & g i £ 7 — R 3 S FHrd & 2 sk y wn B & 487

!

B itz BB I & g

(s

TG o TN PR e

ZF IR 2 A X REFE AR TR 5 AR F [RGB

Tafh _dow

BlS. -ar /ey %3#%%1 Tl iR e ag
Y (i) » TEFI 0?8 0 a=25%0, * b=25%c, 4 B E_IFF & Eih >0 RTeIER

L=l ] ﬂ%i$<m=:£ » % 14p$> % § E %_Shadow & Highlight » B

R

BT m e 650 R AR 7 03 B U S, 2 B 0 £ 283 [GB] - [BR] -
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el

2 El N 2 PR NN [P > A [P 2
wE k) TR E ’-"Lr%%mw%%i&{#ﬁ*ﬂ;g BB RE > F afa ] 3N F A3,
- * tafa low

R|4_Shadow » # afa =0 1 2 v, o RIE Highlight » 387 # & Bl L% F -

HEAA a3 o FEPARAE AERTIOE A Raif L2 b F
FlerdE 8 2.0, RATF 2B LAG o JIr BBRA  FiT R
0 (o i) TTREHE > AZE R L - B~ Rl 270 B AFOPBF S 00

AT RRH R LA (i) 2 BT L S LT e N R AR L (N B

= %’:\ 1 E’—rj’J‘ 4?’ 7 i B b a “i_j‘\’
0 IE')]«'_—LJE’JA’I,‘E_ ’ j\/‘ J:‘rafa hlghAf 2 °

afa_low

TR 6 5 - AT R RAER 5 R T 5 AT R

WRIDehm F RS ke TN E T ow F it o

B 6. % Rig's S B




e | Fmﬁ”ﬁk (Edge Detection)

%

(b) (c)
W7 %R s@R R ORI (ES H R, od (B, 8 k)

2.2 ¥ % 1 jpli2 (Edge Detection)
BRI o Rl B 25 %> B 5 Sobel- Laplace ~ Prewitt: -

LN fz%:;”‘v%ﬁm HEpinggh P PRApG A @ E o d W0

BT ZERG 2 enE B 5T R F AL B AT LG L EAkak 2 2
% 7 F i ¥ (Dilation)fr % 48 (Erosion) 5 £ enie & i& (7 1§ 5 1§ plends (% o

1. # 3% (Dilation) :

A®B={x|(B), NA =g} (2-8)

B 8. 8% AL ¥ 4 5k (dilation) sz P o]+ o

2. x4 (Erosion) :

A®B = {x|(B), c A} (2-9)

B

------------

B 9. B el @ 4k (erosion)HEp ]+ o

15



it

3. i# % #8P~(Boundary Extraction) :

P(A)=A-(AOB) (2-10)

—Origin

AGB B(A)
Bl 10, i8 % fgB i p g o
%3 B EH 1 F & 2 F AT W enBhE 7 S8 (Linking) > 1A 2
2 ed o S - B SRR B AL o L HP S
SRR d 15— BEeT < AR L & B BerAs 458 o Mgt T B Sl R
2Rt d X €& enFa LR G AT o

2.3 W d2

2.3.1 E:#PB~# (Sample)gr % .| & i+ (Scale)
Bt BRI AL ATIE B R N B(2.3.2 ¢ WP ) > N B

BR(x,y) T # R 20w ot Rgh o BB Rg e x i y dh B AJT
Z={z;} =% =X, Y; =Y ),0<i<N-1 (2-11)
He i g AT e B 5 0 B 2% 0 (x,y, )R Ed 2 N g a2

(x,y,) @ Sl eht g o+ B 7 &40 W11 -

16



it

‘ FTAEE

THriE

B 1L 5T 47 2 B -
Wik R B AR ER R o BT SRS T

FEML T NP E SRR ] ﬂrﬁgmr}g T E RT3 B BN

9:‘<

BEE N R R LE L R R EE R L 0 AHE - Bz R

5 (s 5 z,L, z,L, Zy, L.
Z:{ZO,...,zi,...,zN_l}:{ 0|_ e oo, N } (2-12)

4ot i Ao PR B K o) R AR o

T U AR S T N o - M R R ) A

W

/\i

=

?\JL—‘

-

&
o

GEEE—F 2 13 S IENEL SPIE - S A

2.3.2 E:-RFieE (Equal'Distance)
M 1 s B T S P REds (70 @ H R B pE L AT
Moo b I gd fI* FlEERmEgh ) 4 BERE > - TOFEMENT

- BEEAHR o PR € ML 0 i H (S - B oA A BLEEHEIE <
BEF EEAR & L ciE AR AT

g\k

1345 RotBrenit £ T35 0 5 8L R cnpRaE o 3 Bl ehd SR 2
X R RET o

20 RTH P OBE AR G Rl o AW gt AT P BE A HRAE T - BRI R A F <
%?r o

3. FEEHEL YT o R H AT R A ARBE L i BEADFEAE 0 B R i+ m BRejESE A

Wrh o ERHIATERET - BRI
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it

4. 1% AT R B A RS R B MBI S - F A EH AR A B
e B - T 5 R E AT R AR ARB(HETE i m -1 B RATE )

50 & &P IR FES o PRATERILIRR T EAFH A 150 B T8
Wk SN B

TRI2BEE =BT A OBN EES o B 12 Q¥ R4 A 2 S in
gk B 12(0)4 R4cHhBrA 4 T T 5 @ B 12(b) v a3 Rde i Bk o d
WE X EE AT PR L Rl EREMEER L LS T L T - BEET
ORI A R A ke B X3 B T - BERF PR {1 B R RO LB A

SEREAE K R - AT RIS e Et A § S B 0k emE L B e B 1

-

~ BArAhi BT B 4 EEAe T L S P E SUE B T B EE S ke
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et

for (i=0;i<last;i++)
if (Step<r)
break;
else(Step > r)
Calculate n+l

for (i=0;i<last;i++)
if (Step<r)
break;
else(Step > r)
Calculate n+1

o=n)t -0y
2 2

r r L "" . ; I .
[ i | 3

(i=0;i < last;i++)
if (Step<r)
break;
else(Step > r)
Calculate n+l1

(x-n)* (y-n)
T‘F%:

X+b

y=m (i+3.i+4)

(i+3.i+4)

B 12, LR BEch= f6 7 i p B -

19



it

¥= % H¥eipl2 £+ (Dominant points
detection)

B GFER Y 0 fhAn(contour) ¥ K ALY R FEROE L T o @ fHEY kg
FRLABER DT FAF Lok &~ BBy -2 T & g1
Flerg % o B RRT G BT A RAS R A R A R i B iF Y
BASF LR RPORE S BT YR R TR R Pie L B F
,TA—EL;J\:‘?. a TR Rt e

BLEFLERET A A 5 %:(1) 4 )% (Corner detection approach)(2)
% 183517 1173 (Polygonal approximation approach) » % 1 jp|;= §_& £ 1d p| B2 ¥
ERASFEY O FRC A g {1 = b Sl LR OEFR A
PUEenE BE B 5 T B El(regiomof support) eF B -0 — B 4 T B E;'?]r ¢
£ 0 flmeiity 0 ¢ A L RDF AN FH POl DR MR E T T
WS PR EF B BTt b RenA @I RR AT Pl AT - 8 5 e
chie & RIT B RA 0 GALE MSRE S AR AR AL BAR (2)
4 &) (split) ~ (b) & # (merge) ~ (c)~ &] % & & (split and merge) > H ¥ imiF;3 23
[9]"—?155‘5?«75 Hoigai Bk Bt R R A HRLE o

£ WRpLE ATV A5 A (1)E &Y F ipli2 (Direct curvature estimation)(2)
FE T SL e 5 5 Rl (curvature estimation after smoothing)(3) ¢ ] 7 B 42
B 7 iPl7* (scale-space procedures)(4) @ * — i &g % & jp|/% & ;% (significant measure
algorithm) o & 4% 4" 5 iz ip|i% [14,28] q‘ LR E R R AR R o FIRALE
B WORLFE B E 0 2t 2 2 R AR LA #F e Fl(Region of Support) o 58 T
FedT e & p1E [29,30] F] 5 R G BRI 7T R AT 0 T R K- ik je eh
FoAple o BEFRS AT AIL > AT F D] e BrAE F BLY R s 2 R
B o bl B3 AR iR 31,32 S OHEH BB A0 6% B 7 ASE - Fugea

20



[ IR (R (Direct Curvature Estimation)

Yok i o BEF R RIFE 2 [13,33,34,35, 36141 % itk RS B R B4
MR S F RROLEERE RS R G N EE . H A
lfl%“*i‘@]%? o B e e gen snk A BWCH T B E ReadF o AU AR e
FERFEZ L EBEEH -

3.1 2 ¥+ F iz (Direct Curvature Estimation)

gtl"' & mxﬁ /?J ,lli_%‘f"ﬁ A FFB’EE y — K&r]?‘}%}lﬂ’){%gjﬂlg{\fb (dlscrete

curvature)— 4o - d - B £ X $F 5 [ (region of support) 1 3+ & 14 2

g F oo A F g A 2 4L 7 B (Bucliden plane)® > & FenF £ L - o AL Fen
B o B - M AR L y= 0 0 FRAY F kom0 G
d’y
2
+ (3-1)
0+ ( )"
X

Gl T s ek e B TR RS NG N  PRR g
U5 R AT > R Al B E E ARen s TS BB Y AR ARG Bhend
Rt 45 ReniG i H gl 2 Jﬁﬂr&‘&ffﬁé&“ %5 Bhitap M E % p, B
(k>1)» fpt k¥ g (£ T Sdic(smoothing parameter) » k eF:E 4% R-f &
By F ek o Arldeei o onERKE - A £ %

BRXF - #HP#HEC > HC il fomBhdihirle s » &3040 ¢

C={p =X ¥ i=1---n} (3-2)
A7 p, Ap S 0 P, =P

® Rosenfeld-Johnston % & i /p|4% & (angle detection procedure)[10] :
(DE&rip 5 AESk B

N

A = (X =X Vi = Vi) (3-3)
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S E ?E[Jiﬁjﬁ 1% (Significant measure algorithm)

—

bik = (Xi X Yi— yi—k) (3'4)

Pl A p, BE ¥ % k BE4R 3% (cosine) &

cos;, = BB bt (3-5)

N

| ay || by |
¢ dr—1<cos, <1 #712cos;, =1 2B X 4edd R(0R ) cosy =—1R & - E
(180 &)
(2)iF 4% i ¥ 7T %3 m (smoothing factor) > 3% & B p B

{ cos;, k=1,--m}

(3)4p L # W, (region of support)frd 3 it cos, s Bk A h o
m <COS; 1 << COS; 2 €08 (3-6)

(DFF 1 & cos,y 2cos,y T @ig JBAGD p B 48 Fenb 2 it -

li—jl<h /2 (3-7)

3.2 EFERIFE 2 (Significant measure algorithm)

IR R s P E I (PN I ) J‘ﬁﬁ%]»— FH(AFFRE) > § > R
FROST e 2 DB FL DA GEF N E B RY  A
Pl RHH L BED R R RS G - i
- ABASERFRRIF A A LB LR A - P NE By
gL AF R Aot LRI 07 2 R e g i

Fa g orAle s RAIF AP RS N FR AL S REFRER LD

d Wu[ll]# d1en 2 @ 5 & % 3§ & %% d {5 (Adaptive bending value) § = i

B FRE o 2B NfRACT S
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S E ?E[Jiﬁjﬁ 1% (Significant measure algorithm)

#HF- @& * Freeman[12]#73% ! % 7| 75 (Freeman’s chain codes)#5 &1 #75 4 #ft
BL(F A BE F BE) o deB) 13(a)# o o U dR R s T EhenR T o @ kT 0~7

oAk Ehp DB D, T e B TR BB R c AL o JU* ¢, ¥, T MHETS B

AR ok =c,  RAT LA MM ALER HERAT A F L A

s

F 2 dvdkc #c,, » P&t 85 A 3k, ¥ gt g

=i

# 13(b)zm o

. :
6 U0

(a) (b)
B 13. (a)Freeman’s chain codes(b)f| * Freeman’s , 71| #5 1§ jp| c4 3 Eh(v 2h)

WA 1 LB A HEkahl 3F §° Bk (Region of support) © H j# B 3 434 (3-8)

":3 Y 2 ;}Z‘V"»—hv £
He K. g K.  &IF p L‘—T’?"Fz] °

ki =k, if cos; =max{ cos;|j=K,...K

s fOr i=12....n (3-8)
HFE= 1 E W FiEey, o ¥R * TSk —cosines & 7T o
1 &
cv, =14 cos;; (3-9)
i j=l

BT ARG A MBI F R BRI T E - RS 2

(@) cv,<e , e - FFHEE

(b) cv, <cv;, for jeli—k,.,i+k}
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S R =% (Dominant points detection)

(¢) cv,=cv,, and k, <Kk,

(d) cv, =cv,,, and k, <k,

i+1
Bisf| T e dpeLz S FE o
PR BRI WA DA R LR R T RK, K, B B

S PE D AR FROR R B O P KBRS dE T

2 [ %, 2 y v . 7 2 4 e y ’ 22 7
e Mg AT R T EATRE 0 F gt iR AR .

3.3 BE ¥ EE1R % 3 (Dominant points detection)

AL A B ari o B F R RE 0 00 3 E F 0 ML Marji 2 P.Siy[13]
PRI R FRPRK AL IFFEF o A RPN BRI
Bl RS LFEFOs kAT EEBE 35 DR EE B R F BRI
FRBH - L0727 FRE Rl S S -

3.3.1 % #* # F(Region of support)
RENG-2D) 0 &S5 p v FATFDLEFFER  H BT
(1) + et 3 4
(a) #7451 k=j+2 2 Fuu=0> Fyy » 2%7e03 & ixdg
(b)) F+EL, %7 p&p B2 Bk i
(CO)FEE, " 27 pEp2RF) BB REARDLE JER DR
(d) 38 R, =L, —E,
(e) 4v% F  <F, == tPlwilp, &= p L@t iFe
Az A F, =F > k=k+1:%3(b)

(2) 2t FRER LB ERRAE o 2 L e dpF o
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I B - 5% (Dominant points detection)

...... L=2.236 | . g - L=aar2
; ; : E=02+0+02=04

P ied (PP

e kT

..... {C=3605 ...
. E = 0.076+0.076 = 0154

Bl 14. 358 1 38 4 R Rt 5
d Bl 14:273mp o 4dnmenk =2 AR 14 (a)? F=2.036>0 #7112 k=2+1F # 7 -

n B 14(h)¥ F=3.452>2036r2K=3+1F - %M@ 14(c)® F=4.072>3.452>

s k=4+1E 47 o w37 1) B 140d)pE o F = 0.868<4.072 » ik =5-1 34k p,
Bl A B L B D, ¢

3.3.2 ¥ mendg & (Node strength) i 2 € #7347

FiE 33 1A F - B p R SRR AP R
AR A P F] LS REET 5 Y £ R it B p Bhen
AAF B B D PF 0 R p, iR R FEH e BRI BB p T 2 2
Lk RS G mAen Ml fop, §A4RF - B L3RR B, oD,

B o H IR de B 15 BlY e A &% BRLF L E 2 f

PR E R BRLA TR AT Bl R BOl R i AR R
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I B - 5% (Dominant points detection)

26 (hkLmno 2MAFERES (ho fed e n 2@ 8L BpE

Ehiid Bhs (e fg )R Gk |Lmon, o, p) o i BRI R 120

w
N

b (BRI ATF BRenig R {8 0 B iR R £ A7 P|(Sorting nodes) £ & 1 B i ch 5
o AR R YRR A0y B FIZ AR G 008 7 £ & PgE s T

1+
T34 g e B 16 &7 N5 55 20 8L ¥ R B S 3 1~ 4

14

R 5 B o

ETIS

i(65)
i (B.1)
(37) a k(6.2)
. / 1(5.3)
LA =
(1.") " (3.2)
(4.1}
(9.7)
(*B)e
B 15. 3%
11 12
BODDOOm
8] ooo
og 0og
o =]
o =]
[n] a
5] o
"7 g m
- OO0 O000. IEIEI:IJDDDm
oo 13 14 oo
a [n]
219 20 7
=) =]
a o
a o
4 o
oo [=]=]
oo oo
nl_‘,'. [ .
] O
] a
i :
17 ln 4 1 nl 18
o0 om mO oo
ooa oog O O Ooao O
EODOO00O. E E EIJIOO0O0OE
9 s _rBB 16 10
a [ =]
o a
[=] [=]
g 2
2 lgnnn. 3

Bl 16, 7==h@2; 7 > & 5w 20 ch& 7 B
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I B - 5% (Dominant points detection)

3.3.3 A3k &% E (Shape covering)

AR R FAA YR R R aEh(e d 3.3.2 ) 0 pRGE A A - &
FenF B Lo w1 B e i T N B R ORA,  HIFE E AT
(1A= 41 0 #9775 3 Brenghil T & 2587 ¥ gh(non-dominant points) > ™ 2 A4t &
Z chEk(uncover) » A W11 d=0m% c=0%F ©
(2) ik 38 & cFVIE B $F 2 s BEAY (7 00T B OE

ok P EE L AR E NER(c=0) N A sy Bhan L AR E L AR E gk B

ETIS

(a)M-pt R BEk R FBE(d=1)2 Byt gk e AR E(c=1)
(D)B 4t gt il > iy vt gt @A FE FR e e BE(c=1) 4

%0 ZREFR(c=1) PR IAEN A FR(Dd=1) 4%k p, 5 p+F

AT - o 2 5o BED MR ST E(d=1) -

S
N
=t
ar
o
-
s
-
P
o
‘_\ e
%
3
pres
A
5
bacl

BERE 60 B¢ chx S &L A F gk

Bl 17 (b)ip * i B iz @ % = B3 (b)Fnir chd - AN, » gt Bk p,
S5 R K TP, T p, € AT B AR AR E AT B p, iz L R
X7 PR E) FREI p, o p 2B A FFEFEFI FEFNBOIHET
PR E) > HP A BX AR FEL

Bl 17 ()P F B iz @ % = H 39 (b)I0ireh® = f852) - - i3k p,
Giae B 5T p ol p, § R o AER L R E AT B pha A H PR

X AT P R E) FEGAI p R p R R RE DB, (TR T D,
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I B - 5% (Dominant points detection)

5
B
i

)o B op, T - Bhp % fE B S Rep WA B F B =1)

L] - L

&
A B L4 H
+ o
H b + o

- ™ 11{;?11
' Hﬁ}‘:ﬂ:

=
b4
o
¥
o4
-
™
LE L ]
i -

B @ 46 3 +I +E{_Irrtersa:ﬂnn
e/ Py@% e+ "7 poi
(a) (b)Y ~as
- i
x *
L *
x +
x +
® +
® P_lu ‘,/ +
= L J ++
x NS + 40
T 3 3 + 45

BE1703508 i 2 cnde B P

R RIEE S P ULAE o= S e T F e

i
iz
x®
<
~
m\

>

N
Tl
>

Pleodo® 18 #7m » IBRBEs BB B2 B A G - RER e 8
C AF] G e A fop BT - W ik (pixel) A 3E BEF BRI RL
POgM-p BEHET L A F B B M S A A < BN S - R

1. 2. lh#i‘:m%]ﬁ/ﬁﬂa—r/i“‘ v Ro(e) | FE g e

Ty

=

NG

F_

=

Yo

W

AnS)

. }L‘:
Pt}

=

P

= &
F_L

(B) 4% F , <F,~2@ a3 =2 @ plwidp 4 +p -t Fape

* :’\:‘ : Z: Fld:Fnew ’ k:k+1 ’ r_a«@‘[(b)

(o]

BF B R g e b AR(E)S o B 18 AT BT AR S AR B REF R 1R A
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S R =% (Dominant points detection)

SRR ATE kS

wn

(a) (b)
B 18. (a)i Ak AR Wil endg FEl ()X A P Loh T F A p B i BE R -

N

T B 19 12 2 §] 20 7 Teh-Chin[14], Ray-Ray[15], Wu[11], Majed-Pepe[13]:4
R AR B R AR F B R ek o (R ¢ ¥ 5 1) Teh-Chin, Ray-Ray
WE Wuen? 235 v deankgxe, T g A F 5 palgFEem Az R
Majed-Pepe 97 2 1+ QI @ * > indi ek > 84 Apy R DR T N - B
Broood »hig * b B FERER R M bR o AT AR B AR 2 P

ek b s MIE S F 0 B F o
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I B - 5% (Dominant points detection)

Ray-Ray algorithm[15]

Wu algorithm[11]

Majed-Pepe algorithm[13]

My algorithm

B 19, A%~ B F e Rl 8 2

| o L‘:“_l_ 2 4L .
l;}i";!;l VDS B NDE- ETJ"—;% LLﬁ’aL
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I B - 5% (Dominant points detection)

Teh-Chin algorithm

Ray-Ray algorithm

Wau algorithm

Majed-Pepe algorithm

My algorithm

B 20 2% BFROPIFEZEH v FEZ NS5 VR




I B - 5% (Dominant points detection)

TR 21 5 AW E D A :’:éiﬂ;iéﬁf%*;g\!«ﬁﬂ%bqo Btk b o gt K
B AR T R R S ek F L /ﬁ‘me%ﬁl*)ﬁl €7 HFEDE

Gl » A SET LR S R E R R

EEGTICEE STEDEES TR LI NCE S SPPES £ 3
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[fF||B 2 FT= (Fourier Descriptors)

Fr ¥ %8 E s (Extract the local features)
i

$Z R L B fEdel b B2 A Y 45 1) B F Bk (dominant
points) » @ &L & 7 E R c R FE s B gk FIREFRL T EHITEDR
I RREASE T o @ N AR B R (T AT A ) EF I DG G
BT o bt R B et B F B LD Y

DZ{dl’ d29.“'7dn} (4_1)

AR 0 5 B EK[24,56,17]F F h L TR A H g B E B

c

s e HH BTk e o 4 BEF T R & sV yER & Su(Hierarchical

Recognition System) 73k 3+ o A& F & 8-/ 55— - o B F BEArE 0 ok engd e
2 oA F Y TR i .
4.1 #H/EF ¥ 3 (Fourier Descriptors)
J§ W. Gorman % [2]#745:8 e 28 » L 4508 22(2)* 2] & 4o 22(b)en 5 B
FTH. o L3182 B R HLE ] E£3E 5 (Fourier Descriptor) » 2 & | E:F 5 +

AERY

B AL

c - T ZK:AVp [e—i(Zzzn/T)tp_e—i(27zn/T)tp—l]

n=0 4-2
" Arn’ AL, (+2)
1& 1
C, ==Y (zAy,+7, DAL, (4-3)
T42
P

KREZMRET 228 T=t, &4 EBHERNTY

m Arpﬁ Atp % B] 23 %«F'ﬁrr'%fglg—% ré,ﬁ_ﬁag—rg\,?gg’ o

Ay, o1 1+i 0 —1+i -1 —1-i —i 1-i (4-4)

AL, 1 N2 1 2 1 2 1 2
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AV

% 1§ [ (7 (Geometry relation)

e A- BRI o L mM- BEYH A M B RS
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l
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f
|
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B 23. i %3 v ik £

4.2 = M %2 (Geometry relation)

d Stuart Meikle[17]% % #74% 11 ch ;% ¢ » #-[F] 24(a)* ¥ 5 chE 4 7 (2

B
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(i il (7 (Geometry relation)

RE e LE¥T AT 00

p={l,I,| 1<a<n, 1<b<n, b=a} (4-5)

B=!)

e Stuart Meikle 3 * hit et ] 24(b) 4 7 » # #§ fhfeshie & 12 POL %

7 B POL T_ &4 51 -
POL={I,T, Is,, le,, Is,, le, } (4-6)
HP | A& METIBE TRLIMEPIDER I, 5 | BRFREadedn g

(s,)ho B4 F& A0l o lo, 5 | BLFlAUE a  Bh(e, ) B 4 7 ¢ ¢
H- gk TN S
M ={POL,, POL,, ----,POL, } (4-7)
A ENCR R RN~ U R Rty RS Rt R
BT A R ) AR (LR B0 R el + ek B (%27 150 R) 1A A
i) e £ CL 4R S) 0 bW TR AR s 2 TR b
d o bafens gz d o K- BAREE TH vl ALK P o 28R
2 HARE R REIAT B R T PR EER AR LR D
R

L PE P REM Ry .
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B 24. (a) 2 425 5r(b)POL 4+ i pf
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F|% F{1: B F(Angle and Ratio of Length)

4.3 % mr4c& B (Angle and Ratio of Length)

BT fRARE R ALE L S g ST i % 3R 3 (partial feature) 3 i
B PR AL R B o Bk R BaRARA B A 0B TRAE - B ﬁvsfsrz;f(gqfag E
FNE o AU FT MRS ke R BFEE kA FP 2T LGS
BAF RO T T R T L AT RED 54 PR H
s S AP AR E 4 2 & B (Angle) 2 2 £ &+ (Ratio of length) » #
I 4o ) 25 9577 o 0 % = R P B F B RIS > RN B F L€ A
Bt (dost 4-1 4777 ) » k% 3 B ¥ BEATREP 1 endE oo™ 34 (4-8) 47 F

Angle, =0,

Ratio,, = (4-8)

m-1

He g, 200 REGAH PP E AL ER B 0, 180 & -
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R L EABTAL AR BEARLN R U AT AL 4 AR h

EEM P - B RS 2n(n 5 A F BRI 0 R el E P

BOL b abent 2 b o P B 2 3RS R o A B BT
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£ F1= 4 P(Angle and Ratio of Length)

o R e g

Hp 2 grongcd w8 5o
F:{fl’ fza Y fn}
f, ={Angle,, Ratio,}, 1<m<n

HBdon o kgFRadcp -

(4-9)
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Hi— IV T [idl(segment matching)

%I % 88k 3 (Recognition System)
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L el (group matching)
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5.2 M %8~ ge(group matching)
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L el (group matching)
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E=ETaN

B 2. HH 3. & 4. &+
T 6. % A 1. A& 8. WAy
Bl 33. S FRGE RSN A R dm Rt kg F BE( A Bh 4 T)
Recognition The Index of Postures
Result 1 2 4 5 6 7 8 Total
Numbers of 3 3 3 2 3 2 4 5 25
Database
1 99 0 7 3 0 6 0
2 0 98 2 0 0 0 0
Category | 3 0 0 90 1 0 0 0
of 4 0 1 0 91 0 0 0 0
Result | 5 0 0 0 0 94 0 0 0
#) 6 0 0 0 0 2 100 0 0
7 0 1 1 1 0 0 93 0
8 1 0 0 1 0 0 1 100
Recognition | 99% | 98% | 90% | 91% | 94% | 100% | 93% | 100% | 95.625%
rate

2 L AR I 2T ank drde 22 TR R ey
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E=ETaN

Recognition The Index of Postures
Result 1 2 3 4 5 6 7 8 Total
Numbers of 3 3 3 2 3 2 4 5 25
Database
1 36 3 3 2 1 2 0
2 0 36 0 0 0 0 1
Category | 3 0 0 36 0 0 4 0
of 4 0 1 1 34 1 0 0 0
Result | 5 0 0 0 0 37 0 0 0
#) 6 0 0 0 0 0 39 0 0
7 0 0 0 0 0 0 34 0
8 4 0 0 0 0 0 0 39
Recognition | 90% | 90% | 90% | 85% |92.5% | 97.5% | 85% | 97.5% | 90.938%
rate

- W
ji 9. il 3. 7 4, B+
e 6. ¥R 7. AR i
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B 2. F/L 3. & 4. &+
T 6. "F A T. "% 8. WAy
B 37. ) 36 gulg E BL i Op]2 AT 14 R B enkg ¥ gk
Recognition The Index of Postures
Result 1 3 4 5 6 7 8 Total
Numbers of 3 3 2 3 2 5 25
Database
1 90 14 16 10 6 1 19 5
2 0 78 1 3 0 0 0 0
Category | 3 0 2 79 2 2 1 3 0
of 4 2 1 2 82 0 16 1 0
Result | 5 0 0 0 0 91 2 0 0
#) 6 0 0 0 0 0 79 0 0
7 1 2 1 0 0 0 75 0
8 7 3 1 3 1 1 2 95
Recognition | 90% | 78% | 79% | 82% | 91% | 79% | 75% | 95% | 83.625%
rate
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E=ETaN

Recognition The Index of Postures
Result 1 2 3 4 5 6 7 8 Total
Numbers of 3 3 3 2 3 2 4 5 25
Database
1 34 3 7 4 2 0 8 2
2 3 35 0 1 1 0 0 0
Category | 3 1 0 32 1 0 2 1 0
of 4 2 2 1 33 0 0 0 0
Result | 5 0 0 0 0 36 0 1 0
#) 6 0 0 0 0 0 36 0 0
7 0 0 0 0 0 0 30 0
8 0 0 0 1 1 2 0 38
Recognition | 85% | 87.5 | 80% | 82.5 | 90% | 90% | 75% | 95% | 85.625%
rate % %
% 4.9 0% frint @ 5E g
Recognition The Index of Postures
Result 1 2 3 4 5 6 7 8 Total
Numbers of 3 3 3 2 3 2 4 5 25
Database
1 31 6 8 9 3 2 10 5
2 6 32 0 0 4 1 0 1
Category | 3 1 0 28 1 0 0 3 0
of 4 0 0 3 27 0 1 0 1
Result | 5 0 0 0 0 31 1 0 0
#) 6 0 0 0 0 1 32 0 0
7 0 2 1 1 1 0 26 0
8 2 0 0 2 0 3 1 33
Recognition | 77.5% | 80% | 70% | 67.5% | 77.5% | 80% | 65% | 82.5% | 75%
rate
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