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Experience Design of Household Intelligent Sweeping Robot
Based on Voice Interaction

MA Ke, HE Ren-ke, MA Chao-min
(Hunan University, Changsha 410082, China)

ABSTRACT: In view of the current situation that the household intelligent sweeping robot does not support voice inter-
action, this paper mainly aims to discuss the experience application of voice interaction in the household intelligent
sweeping robot. The project took the voice assistant of Tmall Genie Fangtang Al smart speaker as the research entrance.
Based on Norman’s matching principle, this paper extended this theory to discuss the voice human-machine matching at-
tributes of smart home products. Moreover, the matching degree of voice interaction experience was analyzed from three
dimensions of operation, function and emotion. According to Moon & Nass’s similarity attraction theory and gain & loss
theory further developed on the concept of matching principle, three elements of smart home voice interaction experience
attribute aresummarized, including voice control connection, function correlation with product positioning and usage
situation, and systematic in-depth learning to understand user preferences. Based on the voice interaction experience at-
tribute of smart home, the product usage situation, mode and function considerations of the sweeper robot are integrated,
the experience design elements of the household intelligent sweeping robot based on voice interaction are proposed. That
is, the flow of voice interaction, voice command database and voice portrait. It provides an experiential research basis for
the design of the household intelligent sweeping robot’s voice interaction system, so that users can better use the its voice
interaction function in the future.

KEY WORDS: voice interaction; household intelligent sweeping robot; user experience; the matching principle

Wi BEE: 2020-05-21

EE&TIH: ZHAHRALALHFZHAEFELLTE (19YICT60075); #HAd 4% AAHA#TE (CX20200425 )
EEEN: BT (1992—), 4, LAA, AdHRKFHEE, TEZHARFAHANR LRI, FHRIRE REOHATHE
&t

BIEEE: MTAT (1958—), H, #aA, FdaXFHK, TEHLH @30T Lot i,



8415 5181

ST s ST TSI R A A LA KSR BB 5 119

Tk e 25 A A R AR AN I R R R &
AT B, FeRlR AR S  Bet Ik At
TR EJE N AR R Tl ™ it #RH 2 E
BREM IR, AT LAREAR | 4552 RS A28
T4, T XA (¥4 4 AT HER AR T2 P
it Z [ S S i A S L, R BT 5 2 H. L L
e tlaE | MR PRAE. | RS H SR AL
T b AR E s b, 1035 385 ] Ik 2
HAR UM A2 57, ARG 5 B TP fife e #4286 ) L
BT AT S H B AN —y i 52 AT DL AR AT 3)
2 FRAHIZT, 9 AT LE 5 2 BT R A A

1 EEXESRAERAMAISEAN

1.1 BEXEMHE

IERER (BN PNLbiiik e SR D W 3 SN
AT, FEAR T 23 ) AR RS R o 1835 58 R AL
SERL A SRS o B s, 5 it S LT 2SR
HEM—F 7, BA A IEE | SRR
R Ao TS S ELAR 40 AT AL BB IR
ERYRE, WY T MU W R BT RE
A S I I RS0 R A 15 Ak B ) — o s SR Y
BE AR AR R R, A i U S
Jr AEWGH &R T RE e L3255 2, DA ik 4 A
PS5 R CTRRAE o [, X8 AR —2Eegi i A
R SR NP DD R e = e N B (R (N EES )
BRI R A, WeR T RS . BEE R Sh fE
R L ) 3k e, X RHT R B H AR ABILAS 5 3R
K el A E A

1.2 RAEgAMIEA

VBN FIER RefL S B4 L By =X, H BE R =
N FH AT TE 4 R R 0 R S T LAE R A g4 bl
AR ok, I H TS E N SN HAIL
iR, WLESTREEERYE . APP 1995 . Al BE S 4615
AR =MW B O E, IR 1. SRR
HNTHEE . Big Data, =il B AL & &L
AR K& 8 | o 8 58 B S i — 2B f i & LT
Bl s, ERERE T, TS BN
HIAL#S AR 2 U R s 4% . APP #2945 R AT 2 fig
AR, HIESCB AR AN,

HWK, ZAE e LS AE MR sh B RE R R &
Uiy, &GRS BET R B SR, TEE R
. IRE 15 BORs 2 H A T e A I AR TR
—ANEBREW O, W T - B AN R R
o SR, H AT L 325 0 ML RIS R SRR
WHESCH, WAL AL FReEAa1E i, #mdHm
X BEE A Tk 18 Ay R s L X
Pl A2 0 X — @ R 3 T AN A
bk, PRHER T R A ER T AR B S i 5 AL BEAG R

R

| The button control

APPHES

The software control

AVE BB RS

Al intelligent speaker control

K1 HETZE R RE i pLE N #4507 X

Fig.1 Control mode of household intelligent sweeping robot

R HRE

@ _0 rrmmmEEE REABA )
s <

FRAIATAT A R
il ELEopekinh N

Users Household Intelligent
Sweeping Robot

Bl 2 PR RS R A HLC R
Fig.2 Users control the household intelligent
sweeping robot through Tmall Genie

Norman

PLACE

PR (S 2 > TH N B R N R

K3 HIS AR HEAE
Fig.3 Theoretical evolution framework

R, REERZ N—Fh AR EAT Ny, 10 H AR s 5
TP 2E , TP RS R B L
FRWHE 2,

2 FAERAMNSANEEREERORE

Donald Norman 7E {5310 F27 ) 2 A DLRC
JEO, JEFE PR 2 [ A7 A3 1 3¢ 2P, Norman
AR BRSSP X] 7 il A A v T R, A4 A )
i FHEAE RN R D L 0947 R 2T R EE, ER
Js i J2 T K AR G A8 N AR BB 21 % DG P i U S fif
N F BT BB 7 S T APLICHEDJE M, I
BERIZ . ThREZ . T2 =P B RE R JE e
w38 L AR A (R D B B IS AR HE SR LI 3



120 0% TR 2020 429 H
BHRE
Tﬁ%ﬁﬁiﬂP
%%%W%
Wufﬁ%
HAWIF B TR R ] ) PRI
t/////// IR ERIT S R AT R
L"%ﬁE#AE@%? __________________ REMRLARS
""""""" Vo
IFEF 1. AR FRESRASTRNTR
W, WEHRE AR RN
W 2. MEREER: “KEHR, BF |
. WERRR, AR FRRY
| :
e ERR BT ERRY)
!
HIFFHRE RAPP
i gk
bR B ;
S Rﬁ%ﬂfﬁﬁﬁﬁ%
PEAEAR B AL B A R RIS R S

l

2R MRAMRRB: KRR, WK — FHREBHERERR BRI

Bl 4 PRI S R AR R A LR RE 2 9 A

Fig.4 Flow chart of users connecting Tmall Genie and smart homes for the first time
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Fig.5 Voice interaction flowchart of Tmall Genie
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Fig.8 Evolution of Household intelligent sweeping robot experience design elements based on voice interaction
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