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Control strategy and modeling by using 3-D spatial point

WANG Kang, XING Jianping', MENG Xianpeng, MENG Xianhao, WANG Zidong, ZHAO Qingtao
(School of Information Science and Engineering, Shandong University, Jinan Shandong 250100, China)

Abstract: With the rapid development of the new generation of Human Computer Interaction(HCI),
more and more methods for body feeling gesture control are also developed. But most of the control modes
are limited to specific control scenes with a single control function, and their convenience, the success
rate and accuracy rate are lower. To solve these problems, two basic instruction algorithms, continuous
instruction algorithm model and Boolean instruction algorithm model, are proposed. A complex control
task under various scenarios will be divided into two types of instruction algorithm models mentioned
above through three steps: function decomposition, instruction extraction, and model matching. The model
takes the 3-D coordinates of the hand and the hand posture as the input conditions to realize the state
jump and the instruction output. After practical work and comparison, the proposed control strategy can be
implemented in many cases, and the algorithm proposed in this paper has high success rate, accuracy and
robustness.
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AMLAZH (HC) 45 i i plam A - s, DA sUsSe s A 5B i AR™, &S50 H00
P AWML R . ZHRER | BRI H AR GBI XML A 2R AWM BN RREDT T 3 K ¥fr: Bbr
TH., R E . R ED bR, SRR RIE S IR A TAEA L, T R L i 5 4L
XTI o AR AR N B A, AR A% Y P AT DL B T AR s, 5 R T AR B AR B s, e Al
FATAT A2 R i P bl S 4, (6 70 B i He B s 5 9 s 2h . AT BA IR PR AR 4 . Leap motion,MYO,
Kinect & . Leap motion & /Bas M4l & 1 2 DN HEAG Sk AR A BE i iy, 2 b = 3 A L St IR = 4k =3 (el 1y
B E B AT EER ;. MYO ] LU R 2 2 TR LA IS St 7 2R 2R Wi A8 4k, PR A B A B 25 Rl i W o R
% EZEIA; Kinect J&—Ff 3-D MBI, a3k B AR A8 ARG BT A e 3 .

FIRT, O 058 % il PR B AR e 0 3 8 R GE b AT #1628 5 300 K 2 110 A A 25 DO 1 R o 1y 2 4 )
Sy AR Kinect 52 BHIE /R SCHS B9 ¥ I D RE, (HB = ol LU 32 B0 2035 2 TUIR 0 Th g . L TR R¥dF T
o B i 0 PR Kinect SCBL T —Fp AMLAS TR R 40, FXUNRA 88%, K 7 e Tk 25 1], ok

Wi EH: 2015-12-02; &M AHY: 2016-01-04
BEEE. EF  email:sduxingjianping@163.com



286 AMZBMFERFRERFER %15 %

RO R (AR 20 9 2 M2 2 e 1 E W PIBEIE T A R AE Z RS h iR s SRR B L R IR Kinect
TR A TR H . e, A SR Kinect STEL T HL AR AR, a3k BB g EROOR ST E TS o T
(IIRE, HILfF7E T 3B RGEAE | FRBATAGANEA . F RGN A R G WG BP0 0 0 R A B 52
FH A o 4 55 1] AL

Blxh H AT RS B A i TR, AR SCER I T — Fh 3 i TR R R S 2 IR AR S SRR LA
T8 BRI | A R TR SR B 3l e o S PR AR i A 55 EAT T BB AT R AT, AR 1 R SR A 55 0 i R AR
W 2 Al T ae , X SR G T REHE AT R B AT, A5G IR BE 00 R SRR L — 28 A O 24 BRI 45 i 4
2, PR A BRI 18 4 5 AR R AT DU RSB

control task

v ¥ ¥

| function 1 | | function 2 | | function n

1 EHIRMHR

ASCHEN 2 BEARMIESH AR . HEIESH
TREL | AR BV A SRR B . X T A Mg s R A
FEHESS, B IIREE . fe AP, BIRITEL 3 P
BN — A5 24 0 i ) R A3 2 2548 A T BT (1 51
P PRz s R e T DL S T 2 MR g e, B
AR EE M, K 1 s,

1) Thfgsn

LI 6 43 il I 45 X 52 bR 42 AT 55 #E 4T T RE 5 5K 20

—
=
S
=]
=
5
1%}
£

instruct 2

IS
-
S
=]
=
5
7]
£

instruct 1
instruct 2
instruct n

—
=]
S
=
=
w
£

instruct 2

c
=]
S
=
=
7]
£

4 5 0 A AT 55 4 A PRI 22 A H DR L pP—— Eﬁ@?@ﬂ
IR EHT S F, TR PG & SR A9 4 5, 8 [::::j —
N TR . R . e A 3 A T e Fig.1 Control strategy description

1 pb e ik

2) 54 HRE

B A PR IBUR 48 0T A T B AT 4 48 A B, A5 A% I AR 10 7 KK LR — 0 ik 2 A B AR 4 o 4
Ao dn, HOREEI P B DI e T b — 7, P 2 N EERIE A, H R TIRE T DR A
AL CFEET. CHEECONEET 3RS

3) REAYPL L

IR DT 2 b B LA il 4 4 5 B R R R AT DE OS2 B0, AT A — N 35 4 55 2 25807 H H AT 1 Rl L g
FR W, “HFEm. SR SR ASEBMILE, FAX 2 MESHRA k7 MO CRKikE” 2 i
M o HE 5 E L AR S RIDT L, FOMIZIR AR T “Ale” M “Kfmk”, dFH & “HwaEE” fd, B
“EEET R —AE WG S A A B

2 ELSHERE

AU 2 S A SRR . i S A TR A AR A PR
212 XEHABEFHHANES

1) P:HandPosition:3-D point (X, Y, z)

HandPosition &7~ A XS T AR K A b RIS AL S, B — D =ERR . XY,z 70038 T TE A bn &
K P AR BRI AR B AR B AR AR

2) S:HandState:Open/Close/Yeah/Unknown

HandState &/~ F# M HT AR, J&2— M2 25 8UE . Open,Close, Yeah,Unknown 435l 32 /8 35k 7+ . #24F .
A N AR E 4 RN R AR

222 XERHABTREMBHES

1) b(true/false)

AR B A B RL A ) b AT 2 ME . true Ronfil L false RonARfilk .

2) f(0~1)

e S AR SRR R R i f o — A SRR (R, HIRCE Y R 0~1 Z A B /N R T R B



552 1] T ERE.BETFZ4TE0AHNFREHRBSER 287

232 XRBAFARMKERE R [PoSo/false]

2.3.1 fi R BUHE A S vA B R [others/false]

iR BUFE A F i il DL 2,

Qo WA RGN IR ARAS , BUAT A 2 SRS BkEE
PR

1) M AMG TR PoSo B, BRI H false, #R )5 Bk
B3 QuUIRAS, FTRBIAIGE A SRS il AORES

[others/false]

[P,S,/false]

[P,S,/true]

Fig.2 Boolean instruction algorithm model

2) Lﬂlﬁi/\fﬁ‘%%/ﬂ\:{mﬁﬁ , *ﬁﬂ!fﬁtﬂ false 3‘??&*#@ & 2 A RIS A v R
Qo REMNA, FRIORBIAY Sk A S i AR S 1 R
Y ps S, s, . brines &3
Qu M AR UG AP R R, JEITAT 3 AR B ol
%%gﬁ H Qn P S B Qn+1
NITve SR ae A Y Qo Po So false Q:
1) M AT H P.S, B}, A% false, 2R /5 Bk Qo other other false Qo
BEF) QoINS R AR A i ok E A IR & h S MO
j& QO; Q1 other other false Q

2) M AT SR P,S, B, BIALE ) true, SRJEBRAL ] Qo RAS, FmAi RALHE A B ik, I BRI IR RS Qos
3) M AME TN HALES, BRI false R AEFFAE QuARAS, FRARSFEFr A /R ALAE A fib A i ik
REFHREL WL 1,
2.3.2 HELE RIS S A L AR T [others/null] [PoSo/null] [others/null]
HEEE IR AT WL 3,
Qo MIELL AR A MV IR, HBTA 2 SRS Bk EL
B -
1) Y ALE SN PeSoif, BB null, SRS BEEL

[P2Sa/null]

B QUIRAS, FoR B e A S i R A fothers/null
2) MM FLA R, BRI null 4545 7E W)
IRIRAS Qe ANEL [PsS/F(PS)]
Qu WIELERME L R HATIRA, BEmtAT 3 ZRAE Bk F Fig.3 Cor[g]in;qu#sgrsit;ug@% f;f:r;?m model
. % SV A TR A
L TR
1) Ml A GG PiSy L BUIE  null, R Bk 2 DB
— 2. = LD N aole ate transiton
B QuiIRAS, FRIELAIE A HATIRE P Ik, F 59 1 5 = = - —
IR A . Q P S null Q
/Ij(‘._, QO’ - » QZ othoer othoer null Q;
Ij 2 29, B, B A null, N5 B Q1 Py S1 null Qo
2) MWk A[EER PLS, B, BLEUEH null, R)E Bk I
— He ™. - P [y, P S
] QuIRAS, FRME A LTS A TR Qys o b < ot >
3) AT N AR, B null IR 4R S o oter Fe S

QRA, FRERr ik AEL AR A PITIRE Qe

Qu MIELTIAE A PATIRA , IETA 2 SRS Bhis 2k

1) MEAMGS N PS; B, BRI 1 F(PS), IF4ERefE Q,
W&, Hob FRS)RRUMAMGS p b HA R REIE, Wi
LLRIEE S M S f

2) M AALG S AR, B H null, RS BEEE ] Qo
R, RRELAIESPATE R, FHEAWIHIRE Qo

RS F IR 2.

3 Rigikla5iR7
3.1 #FR= 18
PEFEMAN Kinect /E MR AG L, ARk A0 R Ak br R

WmE 4 Fran. AT XK E R RERT x,y,z &5 R 6% 5 Fig.4 World coordinate system of somatosensory camer
4 REERG S TR R




288 AMZBMFERFRERFER %15 %

TRZS TR x,y,z Al o XA AR AR R JERF A A FIRHEE WY, BRGS0 T IS b, 2 A An il 5 VR B R AR S R
(B0 ) — B,y A IE 2l b A, x B e Al (AR B AR AR Sk (R A SR B ) [ A AE i

RS Kinect £ R /3 a2 . WRah2 . )2, N2, @ik AP Al LIZEEL Color,Infrare,
Depth,Audio,BodylIndex,Body 6 45 I8 , 1t 3¢ 5 2 Body Bl U8, 76 F2 T A M KR V5 b R Ui 8 d , AR 9%
FOA% AR U P i B R S B, RORT AR 2 5C 0 a5 0 Y B AR AMRAL AE R B A8 S L BT S Bl N B, mT R4S A A 25 A4
T =Y A AR

3.2 X5

R T A ) B A L A9 A N TE AR A I 7 A 10 22 5, R B L — D AR ROSE O RS AT LR 98 B
MK F P 0 o T PR 30 o 7 T AR il T IR0 SRR T R AP SR
PeopleSize = \/(XSpineBase - xSpineMid )2 + (YSpineBase _YSpineMid)2 (1)
TE 8 AR AR I s 5 25 LT JLAR s @) DO AN ) IE 2 A () AR X 385 45 Sk 2 X0 o AN TR] A B it 0 3%
AR E—gio b) i T AT A ALBR AR B AR K AL bR R N A2 8 2 s 8 Ay, DR HOAS BB el 3% 350 1) & %
AR BRFEAT B o ©) 1% RUNEIHE R A B A A R R 28 BB, BRI AL P T (SpineMid) A Sy AR AR A
% JE B[R] AR AN [ R RN B g 1) 8, A SCHe Ry T8 AR AR AR AR BRAEL . E SCENTR DU TR, AT
X Bl AHXS AR AR A AT TSR X B AR AR Xianarione 5 B FE B X Bl AR BRAEL Xspinemia 25 T B LA KA BEAS ROS)
PeopleSize, AXERH:

- X
HandRight SpineMid )

Hand _x = - (2)
PeopleSize
HR Al 8B E 5 (TG S, B2 x Al TR X A bR 0 BRE S Ly
MinHand _ x < x < MaxHand _ x 3)
= MinHand _ x it MaxHand _ x #1452 PR {ECR: 38 i S2 50 ge 1 F 3k A5 .
FIEF WS X 5k 334, UL 5. 1o, 2 | 3
SrH i AB: i I X
. . MaxHand _x—MinHand _ x
Position _ A = MinHand _x + ~ 3 - 4) Fig.5 Division of the active region of the hand
VT 5 5 T sl X 8k 7>
Position _ B = MinHand _ x + 2(MaxHand_x3 MinHand _ x) )

FA T T FBAH X AL bR Hand _x BOSE L, 8 2 T 3B P b (9 X, LK 6.

1 (Hand_ x<Position _A) <

F(Hand _x) =<2 (Position _ A<Hand_ x<Position _B) (6)
3 (Hand_ x>Position _B)

TESEIR R, 2000 x B AT X B 40 R, & |

S T JE 0 A2 R DR 4 2 A4 "
A bR b EAT A RIS A, DhIR SR A s A B . Fig.6 Regional definition
y A X R S L A P 6 xBRE
Hand _y = YHandRight ()
YEIbowRight < Hand - y < YHead (8)

BT A DA R die KAE A KT SR BB AR, Ha/MEAR /N T I BRI AL bR E
z BlA 28 D S il 2 LA SR
Hand _z =7, g )]
Hand _z < Zg; evig (10)
BD 50 ) T R Al b /N T A T B I TR B AR B A
0 (Hand_ x<Position_ A

Yerowright <HANA _ Y<Yjie0q (11)
Hand _ z<Zginemi

F (Hand) = F(Hand _x)



552 ] I RE - ETZHTEARNFRENIRBSER 289

P2 T 3 A XK S50, rTRAY R 3 A AARE b, Ok b IOk T e LIS B R Z 27 A
DB A 3 5 U0, i 7 & 8 BRI XU it 22 S B0 R 0 B A B R R, DA I A S B AR AR
5 H — B3 T4 A Ao iy 8OO0 A o iy ) DX S 93 T 0k o X T 2 b R DD RE AR 4 B PR RIAE S5, SR 0 R L e
RS Sl RO Y s

r 3 A
- \ v X N / /
1 3 A 4
\ / /
I I
_ — 1 ]
’ ‘M = T I =
_'|I'.I:|_
4 \I\ 5l G > 4 >
Y
S PN
L - .4 el ! ! y
- 4 | | \ z
, N N LA
Fig.7 Regional definition Fig.8 Regional definition
B 7 XEAE 8 XA
T AT T 3 X 49 T B L 0 i e m—— —

RA il RC T 52 Bl A /R B 45 4 ,RB T 5L B L2 L 5 %«

BB, WO O W s A7 FRI4h 4 RARBRC 3 Kk |
AR 556 e A A 10 T S I I i

FEAUAIT ; = h R
N N L ok . . Fig.9 Three areas of right hand single axis

1) Qo AT FHIWI AR . I A7 Ak T I S
RAURBURC , £ 3 # R BRAL B4R .

a) Fi TR EX B RA I 453K IF Ik I -
%\E, *ﬁﬂiﬁﬂj null, %EEE%@J Q1 qj(/jﬁ, [other}null \|
FT A R RS A 1 i K [oselFy(left] ——>=%>< N .

b) i F# EX Ik RB IR EEHK IR RAMUM ——mmmem oSN N/ L _[RB/null]

..... _[close/Fg(left)]

&, BUAME L null, SRJEBEEE ) QIR

RS g gy SR NP TR
c) HAFBEXIE RC AR KR [RB&open/null]  —-—.—.— l_l_.»lj?:r;:;;:lleﬁyp(nght))
AL BUBERI null, SRR BERES) Qs AR, —— - ; :
PR FREAR R TR A 0 fih & R
2 WA A T R OR Fig.10 State transition
WA FA4F X RA, A 3 FRAS B 10 HAHEH
Bk

a) fi FAb T IX I RA H AR 22 5h 1, BE H Fa(ture), SRJ5BEEL B Qo RZS, Foom A R LG 2 i firh %
Hop Fa(ture)Zm A X I fisk & sl VB A1 ¢ pR 4L

b) #7FRH X Ik RA, BRI null, SR BEHE 5] QRAS, T /RAFE Al & ik, R824 1R A Qo;

c) A TA T XL RA H AN TR TFIRAS, BiBUE H null HE4EHE7E QUIRAS, Fem gk 2l 45 15 A /R 45 2 1Y fh %

3) QM FHLRAELSTFHATRE, WA F4FXE: RB, A 3 KRB, L.

a) fi T4 T X RB HA R 2 1E, BIRIBKAL 2] Q IRAS, F/RFRFUE AE LA & AT

b) 7 FR X HE RB, BiAVH null, S5 BEEE 3 Qo RAS, TR LL M4 A il & ik, MBI 2 H AR A Qo;

¢) A FAFIXIR RB HANF ik AR, HBEH null FH4ER5 e QUIRAS, TRk Se Sk A JES TR S AT,

4) Qs fi FA /R AV A FEfil R ARZS, BEBT T F4F X3 RC, A 3 RSB HEL

Q) A4 T X RC HAb THRZRIRA, BB Fo(true), SR BREE 3 QoiRAS, FR M /RAEIE A M Il & .
Ho Fe(true) e n 5 B IX 8k fith & 3l 1 A1 56 1 o6 85



290 AMZBMFERFRERFER %15 %

b) i TR X RC, #AE I null, SRJ5BEHE 3] QIR , FwiE 2 AR Al & ik, B 3482 W IR Qos

c) AFAF X RC HALFik IR, HEAVH null FF4ERF7E QUIRE, FTmakeh SfiAm /RAIE S 1k % .

5) Q4 fi FIELL AR A PATIRA, SRt A FAFXIL: RB, 1 2 ZRABREE 4 -

a) fi AL TIXEL RB H AL THREZIRAS, BB IR 4ERRTE QOIRAS, H Fo(PrignSrign) F7n A AT T = 4E =5 ]
RO TR B AR 50 R

b) i F# H X [RAURBURC]E AL Fok R, B 1 null, 85 BEEL 21 Qo kA, FRREL RIS A AT
a0, HEAPIIEIRE Qoo

# 3 EM
Table3 Qualitative analysis
4 XTJ- tt ﬁ 1:}1: Boolean continuous universality
Ref.[4] v x x
4.1 EESH Ref. [5] v v x
Ref. [6] v v P
S E AR SCHHE W o 2 b L SRR T 7 A et 0 y : :
e SCHEAT A AT JE | I e SOk o 4 1 5 Rl ' .
RV Ry A JR BU T RE Y 52 L 5 e SE AU T RE 9 S B . JF this paper 4 v v

Je A HA P T ARSI 3 TR .

SCHR[4]1F0[5]53 30 F - Kinect 52 BB — (1438 7% SO 19 4% 1 D1 BE 5 SCHR 6141 Kinect SEBE T —Ff AHLAC B8R
RYGL; SCHR[TIFN[8]WT 5T 1 A BE R AE Z AR A R BN 5 SCER[91FI ] Kinect 52 B¢ T 35451l 5 SCHK[10]F)
I Kinect 528U 1 L T AR M A P00 o b b AT R, b 3 SRR T 8 4 B A4 o SR R B X B — B T RE A SE B
AN H A B o T AS SO A 5 1 SR T b AR A 7 5 AT E B NS b RT DUVE M T e, RTOR 2 ROk
BEXI A R RN BE R WFSE 8 %, T 3 2 AR SC W58 AT A0 B B, L WA il 36 1 ) AR Hh — A 7 52, BEAR
SCOT N Ml i HE 1 — of JEL A 5 1 58 s 92

42 EEHNH

15T Fp H U 9 23 o A SO A0 8 2 B 1 A 5 IX el 4 3R B 12 S A T 4 o R AT R AR S
o SR PHRE] T 5 AL B O L VERIN R B PRAT A BEAT R AR R, R P 4 B E D SO R S
HECE . X TR RS R T 50 R, LA R IE 4 R,

4 ERIHT
Table4 Quantitative analysis
performer 1 performer 2 performer 3 performer 4 performer 5
volume+/% 100 99 99 100 100
volume -/% 100 98 99 99 97
volume set/% 98 95 99 95 96
accuracy rate/% 99.33 97.33 99 9 97.67
SR 1 BROCHC A AR 5C SCHR BT FSR0L AT X L2 36 o FE 58 i IR) — P2 ) DO RE & & ™ A9 B0 T 15 21 B9 i R 45 R
W14 5 B MARHTRT LA th, AR SO S 10 fif 7 5 %5 EEAH
XF LU SCHR AN A AT B 38 P, i HL A 85 v Y o 3 Table5 Quantitative analysis
references Ref. [5] Ref. [6] Ref. [8] this paper
accuracy rate/% 97.30 88.00 94.00 98.27

5 £t

AR SV IS B T TR B AR Sk IR L 48 Dy = 4 2 ) AR b R AT Ah Y 2 2 T i IR TR A SR
AR 5 ) SR K 2% Fh 37 5 R R W) R SR 55, Jl A DHRE A . 38 4RI, BRIV D 3 A 20 BRAE — > & 2% 1 42 o 1)
Oy 2 AR TR A K R AR I SR A T AR T A, TR D, RCRAHRGR L 5 H AR 28O O TAEA
P BA Bl e, T LIBT3 2 A 2T HaE hl i R Ge b o S5 28 TAERT LTI 4 2R iy U0, 3l 3 1 [R5 R A
[ RS R X A3 ARl (T RE L 0Tl LA S A0 e A4 ) A B % 30 531 Xk
R e
[1] KAPTELININ V,NARDI B. Activity theory in HCI:fundamentals and reflections[J]. Synthesis Lectures on Human Centered

Informatics, 2013,5(5):179-184.

[2] LIN H. Design and implementation of robot arm somatosensory interaction system based on Kinect skeletal[J]. Computer

Applications & Software, 2013,227(2):171-183.



552 1] T EBE . ETZ4FAaNFREEHRBEEE 291

[31]

[4]

[5]

[6]

[8]

[91]

[10]

FRTF LR W] R R BUR A AT FE (D], AR AU K2 2 4l (A SR B 5 ), 2014(2):40-49. (ZHANG Shichao,
QIAN Dongming. Research status and development studies of motion sensing technology[J]. Journal of East China Normal
University(Natural Science), 2014(2):40-49.)

RUIE L. FET Kinect 19 PPT 2 M RGEW )] P EEF I LA, 2014(9):80-81. (ZHU Mingming,JING Hong.
Control system based on Kinect[J]. Chinese Education Informationization, 2014(9):80-81.)

Zefif 3% KO E 4 4F . LT Kineet B9 PPT 4 A Sh &6 R AWML 1), 1AM TR 58, 2013,49(17):133-138. (LI
Jian,LU Fei,TTIAN Guohui,et al. Research of PPT automatic control system based on Kinect [J]. Computer Engineering and
Applications, 2013,49(17):133-138.)

B0, SRR AT B SR BT Kineet AL HHEUR RA)]. HHEVLE I, 2013(10):46-50. (BAO Feng,LU Jiaqi,
LI Chuqin. Human computer interaction demonstration system based on Kinect[J]. Computer and Modernization, 2013(10):
46-50.)

KR 20 4 — 20 1 F] 45 JE T Kineet B MRS B R G 2 A0 0 A 0 FIRESE D] SEALE 8 B0 5 0
2014(2):202-203. (DY Xianghong,LI Yihong, FENG Yan,et al. Somatosensory interaction system application in multimedia
instruction based on Kinect[J]. Computer CD Software and Applications, 2014(2):202-203.)

. )\HL&E%&%&B%&%%?L/&*E[J] T2 oS 2 b 4R, 2015(1):76-79. (WANG Tao. The elementary analysis of
interactive multimedia teaching system[J]. Journal of Xi’an Aeronautical University, 2015(1):76-79.)

LB IR, ETF Kinect £ 18R 2% A9 5 B T H 2 i b AR FE[J]. BALEE A, 2015,39(16):51-53. (WU Zhiyong,DU Zhen.
Research on gesture control system applied on home appliance by Kinect sensor[J]. Video Engineering, 2015,39(16):51-53.)
oW AL PEAS . HT Kinect BY/AECH T A A0 5 552 BL(J). B ML, 2013(2):54-58. (DENG Di,HUA Zexi.
Design and implementation of somatosensory album based on Kinect[J]. Modern Computer, 2013(2):54-58.)

{EZE T

F  B(1988-), F, INARAIM T A, 1 M F(1969-), B, WHRAMWAET A, H#Z,
SeA - wE gl BRSO O N T BEALAR AT 3 A 5 R B E O In] (RS
N fiE 1K 2 B $ R .email:momokang
0614@126.com. BEM(1991-), B, Bl HAITH A,
FE R A5 R R BRSO 1 N TR RE LA A
R e ss HAR.

EFH(1993-), H, WRBED A, FEEH LR #ER(1990-), J, U THARTA, fEi%
WL TR T T REAL IS A LA SR AT A, BT T 10 o N TR R LR AR
Re kIR se HEAR.

MR #F(1990-), H, T, 7EEem Lo
FEA, AT 7 ok A T BEHL 2% A 0 i A i
FE LT AN B 42 I 4 3k



