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Abstract: The basic concept of HMI (human-machine interface) dynamic match study based on virtual
human modal is presented. And the definition of the HMI dynamic match is presented. The four key dynamic
factors which affect the HMI dynamic match are analyzed. Constructed the research system hierarchy,
analyzes the basic modules, describes the research mechanism, elicites the key technology should be resolved.
At last an example is given to validate the mechanism.

Keywords: communication & autocontrol technology; human-machine interface; dynamic match; virtual
human

ETEMANANFREHANSTEET EZHR

¥ I;:ly Y 223
Y BAITE A R, ERH, 421008
UK IRER ARG Jbat, 101416
Sep[E TR ORHFF IRy, AT, 100193
Email: canghaiyisu1981@126.com

B OE: AR TEATFEDAGNANTE S A RRF HATGERGHE, L8 TANREOFH AR
T, EESMT HaANT B S REGEANSHERF. MET AT RMAGANT D) 5 A
ER B, ST RGARAGEMN, ARSI M EZA LR, BR T EAFANR @S
AERARTAIE, BT FEMAG KRR, RENRIEELT EMIBYAT A FE L T Eike) £l
2, BA—m e A MA TN R AR .

KR BEL AHEHER, ANRE, HELHE, EMA

138

AU R IR R G N HLZ AR AR AT
Do T3 LI T A R i TR S AL A

AHLF T 3 A5 VL BC 2 TR HLAs A8 IEH s 47K
A&, NBATHW TAES N ABLA LR, 30
SR B TSR IE TS HE L8 N AR
ARG ksl MR LR AL, HI
ENAFAIE WG IMNBIAEL WILFAER], e B AN
25 1002 FHY 2 0 230 28 A Bt B 9 B 1 AL 5% 7 A 1
PRBNEL L

T e NHL S 1 3h 25 UL e PRI 00 14 e A BL

E R B H , fibfES: ZLY 2006343

978-1-935068-14-3 © 2010 SciRes.

S 58 PR BAT AR 3 AR R 5
2 AW SRE SR G AT R A

Ll P A AL 1 3 28 DG A R F 9
FEANZ I, s A A A B D 32 A — A5 s
Mo EEZARNEAT: ks, B, BB, 70
BrEAT AR SR, R A RN . IEAE SRS
DU Wl S8 (R R AR, T e LR
RS AHEEN R K. 2 ML T s UL e Ty
18 H BB BT (A e R 2,

H A AT SO 3Rl sl a8 AP T UG i
WEFTI RS AR . ify HL I A AN T e Sh 25 I 3= W 57 A


mailto:canghaiyisu1981@126.com

Proceedings of the 10th Conference on Man-Machine-Environment System Engineering

PRI PR e 57— S O B AN R BT WL
PRE Ry (AN Y PITR ZERE A MISE NN P/ K (3
AR, ARG BERTST . 2B LK DA P 3% %
AT o IS A AR AL IR R i i e 2l
D PR H T e 2 2R 1 DA A LR, T s
R T EURE AR, ARG DR RIAZ T I
B VU 73 BINEOE AL SRR SR £
RSN RO, B 4ia AMESS
PRI TR, i T BRI, D Jeikss
AHLF B AS VL RS H AR AR RS I

BT, ASCERH MRS . T 20)
APIATII: S PNl R T
SN, FHRAE IS o KA P — 2
Pzl WEAE . AR SRR IR, JUHAEy
IRV P IR B TR ANE . 5340 H T AAESh A I
FOEM M T RORMREZ . S BIREAAER
ENANZR NN, IFE LR 2 s AR IR R
AR T 3B R B A B f)m SR X L8
FU A R EFT Bk AP

SR _EIRBE A AE— A ECR LS ). B
B8 b s B A R R ARSI R A
RNV TRER R RS 7 AN R BUR S SR
LRI NAE S A R Z AN 3T AHLS I
SDIVA G ST S %o 11711 7N SN [ (63 P
R BATIXFE S0, BRAE S KR o, SOt
i

B R AR AL BEAT A HLSE 1 20 25 D S R A
TR MR T —MREF IR %, 2T 3D U
NI N HUS 1 3 25 UE BE PR A 1R R L3,
HARII AT R JL A

B HT 3D BB NI B AL
PEPERIE T2 KR BEARITTURRA o

e JeT 3D BB NI Bh AR L
FCPERIE S AT LR K FARAE B0 56 0 8 v 3047 52 56 1)
M. 2ot AHLF B UL BCPEDE O BB BT (A
WL T ¢ J 3 5 B AE R S PR P 35 v i 36 DA 9 3
B AMLF VL RCRESE, il 3t + 3D B
B b e v A IRAIE 2 e IR LS T A2 KR BRI
AE SR R 6 I AR BRI 1 XS o

F=: HT 3D BB AN )AL
FCPERFFT AT LA, JF LN AR 2 1R
BRA TR S RS R g R A S BB A A R R T

229

‘ogi* Scientific
® J
+* Research

A NP R SRR A T S U T LS S
M rrrBTEhRe. HATARH T Z KN A

3 ETEMAMANAENETEARREE

ERIPN IR NIRRT R Pr e SR N
HUFR T 2 W2 MR A BAR B AR 56 8k
[I0E- 3 o £ WP I TE) P UM G R S e i
UFAH o T RN AMLI B A DL PR 5T
3 A T RS AACH 58 N 3B 47 AHLA 1 3 & L
FCPERFIL. SEbs BRI AN LS T Bh A VLA
PERTTOR R F BB SEBOR . BN B A
FNVEBEOR, LML TR S R gt B B iR 22k
LA AT AHLFH I S AR VS RCE 1 — PP 57 i 3l
LS LA S ART RSB S A 3 R AU 8 5
AT HEAAN B i fE ST T AP T 3h 25 UL
FCRIFST s 5T AL R B8 DURAR S0 0 Bl
2y 2 VS 20 A B B AT - 20 A PR A AP 1 3h 25 UL
L

Py 2] RS R T« G UL 3D
W SR B DB A5 EEE ST RS SRV AHL A i
KB, R R R R A PR, EE AL
REA, KM SO LLEUR WA A B 5. o8
B EWEM SRR, ORERS. AL R
ML AR, S = 3D AR, EK
HESURERE W MRS A L AE B AR .

B REAUPA BB R . 3D B N
ENAMBTERER I A, EIREW I M S 28 AEAH
MR L 700,

4 BFEMAMANSRANSTEFRRS
kR LS Fn 38

4.1 (KRG

£ VN DN B ) E o UV A W
ARG LU LA, LR L.

ST T RN PSR 1 3 A5 UL BC AT
FUARR M AR, SRR S 2 UL
G M AL B R = R A

Forp B A A AG: U NP HI, i
NN B AR, AN LB R B = A4
P

REANIABERELR S A RERMCGRARS, BhZ& A
SRR P A A

SNARVLEC I M PP TR, T HEAT AMLI I

978-1-935068-14-3 © 2010 SciRes.



‘ogi* Scientific
® J
+* Research

ZNASVLEC T PR o

FAREBRINBE BT R«

R AP SR A B 3 B (10 K 3 i (6 A e 2
MBI, N2 255t 3 )
S RBAUBRBAUSRS) . WA e A S A
B, TR ARG AT OB AR 2 b BRI L A K4
gy, ANFISERANFHIE MR, DL AP R AT

JFE PN

ARG
PR

Proceedings of the 10th Conference on Man-Machine-Environment System Engineering

L 3K 28 B A5 D 2R IR A R U B R AR )
B, IF HEEM RN . RBICGRA 3 20 L
T IS T E A SRS AU 2
KA AL, LA AL AHLI I 3 2 VL ACH 7T 2
Ko iz R REAUNARIE S AV AL 73 A 4 3 m] A%
WL RE 27 BOR B A U R U ACRAE Z 2 A
Lo T e P M

AU M
INAZIK (R

A %
R

B 1 ETRAANYAYSESEL LR A G RS R

FERUNAE S T ZRARN A . i B3
il agent I FH HEFNAT Ay i B ASE e g [ 2 25 R 2R
EEHEIAN agent BIHUE BIINIBITHINAZ,
AN PAT AT AR E, DA, OB
AR AL HR LW T 4] agent E PN ESEILA . RE AL
I B VAR Y. 5 7285 PR 25 2 AR T OR (AT R o AL
N . Bl A A S N AE B A TR 2451 T IR B 1
PR o R AL B A B /R A R T DA R L
FERNAS IR () AL B S RO B AR A, T A T
R AR

)25 VT L 2 B 455 Bl — T T S 0T 2 80N g 1
AT A B ISR, R B A PR S AR ™= A 1) )
BB RNAT R N a4 1F, o BTy o
IINTEN A PR . RERE . R ORI
AT RN, W AT g (R R LR T g, It 4

978-1-935068-14-3 © 2010 SciRes.

ST 5T MRS A R AT T
AMUFFHIVERCRERE . I 52 e ABLI i shas UL
PR, X T SERR AU R 25 H Y

4.2 BETFEMAMANR IS TE S RIE

ANERPA SR B ABE RgE 1 —
A EFANFE S agent AHOCEE, 1A IAT I Zh1E
IR agent SZHL. RN SAT SO (RS R
At BN S R B AL B S R 2 . B
N S R LA S it W) 25 ey g 18 2 1 B = A LA
M N A, S I N (R4 agent SEBL. 1Y 5))
EREHAE S T LS ANESIS R Z 44 TR
M) J&; 7 X RH i 8 5 R B, iy LR e N B4 B 4
T, HERS. — B R ERRR T
HERE, USSR RZL T2 )G, K



Proceedings of the 10th Conference on Man-Machine-Environment System Engineering

HAH PRI 2 2 Wi N S A A, i W Sl VR A B ) £
Pada 4 A3l Pk 5 41— B m N 3 15 9 A ik
FUARN AU agent SEIL,  [R]I ARIE LS 0 AT AR HR
BEAT MM o SRV 7> st 7 A 4 W 5 2
DRI 32 A A2 0 AL R UL AT DA o0 7 PR 2 1 93
AT AU R A e Fofe i A DA, WS e I ELAE A
AT N R 2 ik 5 o M A R R Pl AR &R
ZeAE X AHLF VT E P R 5% W FOBT ) 285K . BRi ez
BNE BEAS Wi AT Sy 3 AT 3o R R 3 82 AN ) W ) A

BB

i

B AV EE 73 #r
PR

WRAT

ZHARVLHL A

(LS

O C it
oﬁv Scientific

+* Research

D A A AR, I AT D Wi A R A H AR 1Y ()
R emiE (R kS =R P P P e S R YT T VA ST
I, D) i g S AR e 5 L E A AT R RS, A5
1E BN RIAT 2 5 1o

FEARTE TR 2 AU AT LLREAT B AR 3R G T
(K TARAS TR A B, M, RE AR AL
oA, AR M RE AR

ARG GURE LI 2:

Rl Mg J3 B A

A

P AR
B

B2 REBAFER

5 REMRBIKERA
5.1 EFHAINERRER

AR Y 2 LI 55 A0 o SRS AR S BL IR S5 3
AP — T R PR PE A B AR . SR A
TR B IE A AR T SEIUHLARED
SRR EOR R A e sh PR A, XLl 3k
WO — KA 1y LR Sh AR AR AL, IRl Hidla
WA B IR T RS A AR
re A, RS HLAS R mAE T R, i L
PLEs NI AN IR 2 . iR 2%, SRR
WA, 0T IX L REBLR BT ZH B
R BIHPBIRESA, THHNUEBT
AL 5k

5.2 EHIANRERT
BN £PUNCIIDY i S N (CPE (EP 3 e (B

231

PR, eV A AL I Bh 2 VL I ST i
B, AT @B, Hetnah )l
SR ITEE. ISl RIEPI L K iE B T i
O SE@ahfesy . SEshUist AR, W, Sk
B, BRE S NEAERE R U B IA 5 1
N7 A AEAN N RIS o

5.3 NI RS

JE AL (1800 BN ZE B 2R 715 2 R AU AT 58I 1)
S, R — KO e ORI B A A T B
P ibun £ PONIO TS e N YN
fo, T BRSSO LIA . B2k 28—
T EP NS REALLH, A2 MR, X
AT INED B2 L AGIRFA . AN A B ROR
PR ST LB A R

X AT BE R AR R D B L AR
RS BARFAEVRZ A RHIE U Do AFZERHE

978-1-935068-14-3 © 2010 SciRes.



7

% Scientific
% Research

»
%

9

o

FTTE MANIR] 0 £ BE R B AU 25 1) = AR AN AR AL
AR TG 25 1 SR 2R DL R N SRR AS B 5 i AR A
TR IR S A 58 35 A A X I T AE 215+ R e,
{EURH A TR B IR AN W PR L 4l A4 X I A
LT BERE, INRT KRS E. HilC &
AR R TIEH RS, BARARETE S S
TR NS 4 1 e R A A, (HAR D
A7 LERER T RE IR 1 B SEBL T AT BRI, IF HAE
AT PTG ARl o,

6 RIF=EBI

AN DA R 240 o ) 45V 45 AT DA 81 4 1)
RASCHIBTFENLEL . 5 E R L NAESN A 32 4%
PE N ERBAR PN K 5 an Bl AEUEIEAt by T
LRI E IS I EFSE S E S PGS Y P P B
REGR, g -y TR S ARSI A D 3R 41
VER AT 14Ty AN AR SRR AL SR I FE RS NAT
Wi NS ER FRASEAEL S 5 O EL T B el E s R 1A
BB v SRR AR AR R A A
£z 2007 4FE IR RAEA NS BB AT B

TE RS 356 T T 3 2% D 32 AU B in A 3
S, BUAEMAZIR 21 A ES)
PIBRPNT IR, A EJRERY, TARAEERIATBEAT AN
(K1 B AT I — R B Bl A A R A AT DAy o o A e
B BN AR R RS A RV
T RIS N AR5 T I A KA
TEBN S RO FI)— 2R, XAy
At it A g o AR B v ) A R B g
TSI IR A A AT eI RO AN TG
N, XA EAE A P ARBLH K AU
B R BB RN TALIF BEAT IR AT A X — A2
(AT Bl ity SRR A, B AR, AT R SE
— R NG BN L
Fe, Tl AE N SRS RO,

HESUN SRR AT I FEA A0 . HRAT
PPN FEARBIE . P WTAEBI S5 AE NIRRT
773 R M. A BT eSS R R AT
RN S E S ERES S N R AN R SR,
BT R ST R, R L
BRI A REFEBIERRANT, iy 2Lk Pt AL

978-1-935068-14-3 © 2010 SciRes.

Proceedings of the 10th Conference on Man-Machine-Environment System Engineering

FERORE, B ABRFT & 2 15 SRS
PR e M R . (5
RN AR A5 KA S AR, BT 0.
LK%

7 ZEig

AR SO IR L R AN (8 AL 51 2 2 DG i
WFFE — IR A PO AR . 2 s 2 R
I, BEZDREMERKRGE, w7 MR
RIS A RESEBL. AN, H TR e E AN 2
AT T SR MM, HEIRRR S R 55 BOG
B e I ks, I HLAT ARG i TRE N HY Rl

=N
Ao

References (Z% 3C#K)

[1] Ding Yu Lan. Ergonomics(Edition 3),Press of BeiJing Institute
of Technology , 2007.01,174-204.
TEZANCEY . E =R A 50 B TR 2% R 4k
2007.01,174-204.

[2] Xuan Xiu Gan, Zhuang Da Min, Ergonomics, Press of Beijing
university of aeronautics and astronautics, 2006.02,162-163.
AHLLRE, BT, FEER, i pioR Ry kst
2006.02,162-163.

[3] Mark S.Sanders, Ernest J.McCormick, Human Factors in
Engineering and Design(Edition 7), Tsinghua university press
2002.06,655-746.

[4]  N.Pelechano, N.l.Balder. Modeling Crowd and Trained Leader
Behavior during Building Evacuation, Published by the IEEE
Computer Society ,December 2006, 0272-1716/06,80-86.

[5] Jan Allbeck , Norman I. Badler , Automated Analysis of Human
Factors Requirements, Proceedings of the 2006 Digital Human
Modeling for Design and Engineering Conference, July 2006,
Document 2001-01-2366, 7 pages.

[6] Norman I. Badler, Charles A. Erignac , Ying Liu, Virtual
Humans for Validating Maintenance Procedures, COMMUNI-
CATIONS OF THE ACM, July 2002/Vol. 45, No. 7.

[71 H Ko,N Balder, Animationg Human Locomotion in Real-time
Using inverse Dynamics, Balance and Comfort Control.IEEE
Computer Graphics and Applications,1996,16(2):50-59.

[8] R Bouulic ,D Thalman..A Global Human Walking Model with
Real-time Kinematics Personification. The Visual Computer,
1990, 6(6): 344-358.

[91 T Molet, R Bouulic ,D Thalman. A Real- Time Anatomical
Covert For Human Motion Capture.In: Proc 7th Eurographics
Workshop On Animation and Smiulation. wien: Springer-verlag,
1996.

[10] C.F Rose.verbs and adverbs: Multidimension motion
interpolation using radial basis functions:[phd thesis].Princeton
University, 1999,96

[11] T.J.Tracy,J.Ramsey.Emotions.The Guilford Press.2001.

[12] A.Ortony,G.Clore,A.Colins.The  cognitive  structure  of
emotions.CamPress.1988.

[13] Luis S Miguel Botelho,Helder Coelho.Machinery for artificial
emotions.





