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Gesture Interaction Design of Virtual Human

WANG Xiao-hui, QIN Jing-yan
(University of Science and Technology Beijing, Beijing 100083, China)

ABSTRACT: In order to design a general, dynamic, self-learning virtual human gesture generation model and provide
data and model basis for the generation of virtual human with rich emotional expression, this paper first summarizes the
semantic classification methods of metaphorical gestures, constructs a quantitative description language of gestures, and
provides a quantitative method for the semantic computability of gestures. Then, the emotional corpus is built for different
applications. It marks the emotion of gestures, the metaphorical semantics and quantitative description of gestures, and
mines the behavior patterns of virtual human in different scenarios so as to provide a data basis for the virtual human
gesture generation. Finally, a virtual human gesture generation algorithm based on application scenarios is proposed to
establish the mapping between abstract communication intention and physical implementation of gestures, which provides
model support for the generation of virtual human with environmental cognitive ability. As a result, the effectiveness of
the method is verified by two cases, which solves the problem of virtual human’s insufficient cognition and interaction to
the environment. The method makes virtual humans have the interaction of behavior and the intelligence of thought. This
research achievement can promote the development of virtual human technology, provide data and model basis for the
wide application of virtual human in different scenarios, and has a wide range of academic significance and application
prospects.

KEY WORDS: virtual human; interaction design; gesture interaction; metaphorical gestures; gesture generation

i HEE: 2020-12-14

BEE£WMHE: Kix®H 2R A (FRF-TP-18-010C1 ); e FHHE K FIREAM A AR B ( BKI9AE0LL, BK20AF002); 5.0
TR AR AR R Rk L A AR A (2020DZXX05)

EZE® . s (1987—), %, LAA, Hd, LFAFKFNHIL, TEHAFT AT ENAF LRI ZIL,
BEEE: T7& (1976—), %, WA, B4, LTHBEXFHE, TEHEFTOAALE G50 HE,



4 a2% 6l ERRES BT ATHZE T 47

FERAECF NSRRI B B, B A
JUTRE PR T Rtk . 76 N TR RE . BB S H R
A s, LUBPLER . BTG . BELRE . Ei
B RS0 AR TR A R U N C B AR
WOk . Rl BESSASE, Bk
A EERAEL T N “Siren” | JeAR L8 F MG /NI
THARARTTIY /N

2020 4, rpE TR RE L & R AR gL A
HFOCH B N TR R REEF AN T/EZR SR
il 2020 4FREDE T N R B BidR i, BT
NHIVEFF b WNAMLR AL, BHETIR A B T R 38 B
b, AR . WU, BEECE ANUER
HNWINRFAT R, AEHA AR, seig U sh
RS, 5 AT HARZEH . I, A8 SCHFFE k2 U
NGRS N W o facy e N - S Y E s Walis)
BT N B R A LAt

Fiti 5 KL AL ( Graphical User Interface, GUI ).
B B (\Voice User Interface, VUI). SEAEFH P 37
Il ( Tangible User Interface, TUI) AR JE, THAEN
FEWLE RN, TR . R E
SEATIR 2 g £ T o R 4 T AR TP SR B A o
iR BALE H— IR B, fgi g HA
THFARBHREZHEENZEARRE, K, FHH
REFTET I B FHARAC A SCE i AR 5T g A
FIHAN, Er RSB S F APz
() ATBIST, AR B T3, LRI IS R L)
HIMEE .

1 HRI|K

1.1 ERHFARERE
MEAUBCT AR T &) 88 A, AR

YNyt

20
%?ﬁ%ﬁﬁ%%ﬁﬁ@__J éhé%

HET IR SR
a EABRSIEBBETFA

oA shim A SRR RS, TR b
Br, WA R R GRS . MR B AR
PRty B ERIVERRE, W 1, EIKEh1 EEL
FN B BES AT AT R S E T .
B OptiTrack %51 #F R IG ML R G MANERE R 5
R, BRSNS N A m B, R
TR o & AEIR S0 B SUECE N IF AL A 3h &
WHES . B, R EE RG] R
fiff FNFR B3 20 )

A BEBIR 3 Y R LA N B AR 5 M R
B THER EARIE S AL R . SES IR . RS A LA,
REKTET R EM L T8, 2 2 it 7E 2
A SRS RN A0 7 A TR R T AR,
BeAh, KEHFETET R M, J Al 8 AT
IR A TA 0 AN L Bl AN s (45l LB A LA
BAMEST N, AT A SR B AR .
1.2 FHHE

5T T A MR T4 (Deictic Ges-
tures ). Bl T3 ( Metaphoric Gestures ), 4Bl T3
(lconic Gestures ), F7#1F-# ( Beats ) M. 15 /R FH
A R R PEShVERY T-2A, BE R 51 ST 3 78 Y Wi
BAHIIREE R R, TS A R s AR R 1 E Y
ZANF-BIEXTP IR | 12 R T Ry, F2 %
i 1 5 A R T 3 R 2 R 7 A AR R A
B T3 AR R S A YR X, e RAEY A
MG A TR, A SCH SRR R 4, W FRIETE
VIR FH W FEES LT e a TRz,

DL F#GI PR, LR 2, WA 2a: “SeE—A
RER B/ H AR WF AT E— T, #nk
R HA BAREE, Fomahbl. K 2b: “H R
St —Me s, s 7 —— =ML,

H

EWER [ amm

BEERI > MERS BEEHAR }

HREUBA > TR AR

b H RIS BT

Bl1 AR A A

Fig.1 Generation flow of virtual human
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Tab.1 Examples of semantic categories of metaphorical gestures
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Fig.3 Hand shape
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Fig.4 Quantitative description of hand position
{ 23X EE 3

"Hand": "both",

"Configuration": { "left": "Level hand", "right": "Level hand"},
"Orientation": { "left": "near", "right": "near"},

"Start location": { "left": (2,5,1), "right": (2,5,1)},

"End location": { "left": (2,5,0), "right": (2,5,0)},

"Movement quanlity”: { "left"™: "slow", "right": "slow"}
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Fig.5 Gesture’s quantitative description
language based on JSON
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Fig.8 “Al Mirror”: visualize Al’s self-cognition process
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