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Multimodal Human-Computer Interaction Model for Nerve Function Assessment in Mobile
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Abstract: With the growing popularity of smart mobile devices such as tablet PCs, smart phones and smart watches, using of portable
smart mobile devices in health evaluation has received extensive attention of scholars at home and abroad. The characteristics of
multimodal, interactive and collaborative computing in human-computer interaction (HCI) can effectively improve the accuracy of nerve
function assessment. However, little research has been done on discussing about the important role of human computer interaction in
medical assessment has been conducted, and no model of nerve function assessment in mobile environment has been founded. Therefore,
in this paper, we firstly analyzed the mainstream method of nerve function assessment in mobile environment, and summarized a set of
interaction primitives and interaction tasks for the application on this scenario. Then we proposed a multimodal human-computer
interaction model for nerve function assessment in mobile environment: MINA, and analyzed the characteristics of mobile health
assessment and multimodal fusion in MINA. Finally, one application that build on MINA has been demonstrated. The practice shows that
MINA can better guide the development of interactive nerve assessment applications, and the multimodal fusion can effectively improve
the accuracy of medical assessment.
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Table 1 Interaction primitive of nerve function assessment in mobile environment
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FEE N < Quantify, < value >, Time, Device >
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EAUEE <Video, <{Image, |i =1, 2...n} >, Time, Device >
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o < Voice, < soundWave >, Time, Device >
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Table 2 Summary of interaction tasks for nerve function assessment in mobile environment
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Fig.1 Layered structure of interactive system for nerve function assessment in mobile environment
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Fig.2 MINA: multimodal human-computer interaction model for nerve assessment in mobile environment
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Fig.3 Identifying process of WIMP task and drawing task
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Fig.3 The data processing flow of pen-based nerve function assessment system
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ASCK SRR 810 HIFEA(766 HIdE NSD,44 i NSD)F4 K& a1 T (1980 4328 = A FEALE, 45 il 2 Y ZRFE A
£ (training set, TS). 4= #FIIAFEA & (total test set, TTS). §ii 2 MR #F A 4E (screening test set,STS),iN% 3 Fros.
3%k YL SRR (C4.5) UL X 4% (Bayesian network, BN)ATZE 4 SVM {E IR 73 2588 3% 4-K 6 A H T =R
LR ARF R ER R . NSD & AR, &4 M ROC i £ 7 (area under ROC curve,AUC) .

Table 3 Training set and test set used in the study
< 3 YIZRFMREE AL
EN PEA UL
GFEAR(TS) 145 44 4~ NSD J75 I B A AN 44 APl ik H SR 1 16 35 A HERE AR
A EMAAFEA (TTS) LT 44 /> NSD Ji A 766 > NSD A4
I B M RE AR (STS) FLHE 44 A~ NSD I 1B AR 55 25 H R 1 442 AN TE# AFEAR

TE TS A SCE I A ISR o e ERe . ok BN - 282883815 1 & 1P 39 HE i R F B K AUC
MFL,SVM 73 Ra R i s B R ,C4.5 MR\ RS EE R,
Table 4 Classification resuts of TS

x4 YIRS ) KRGS

Rm | meE | Bk BAR AUC
C4.5 89.77% 0.872 0.932 0.909
BN 90.91% 0.929 0.886 0.969
SVM 88.64% 0.972 0.795 0.886

fEH TS VSRS BRI R X TTS BT 2028 =/ 2R 8 MERe 38 KR T B4, B P I EAf 2Rt C4.5 3k A4S,
XA 65.07%,C4.5 [FINFtHEkE T i A dESR AN 0.135.7] W, S8 2Rt fe T M £ E E K Sk B T xF4E NSD
FEA B4 1R 50 R AE AR, = A0 RN NSD FEAS [ 8 4 F (R ¥F T R /KF,C4.5 18 3] 7 1.000 HI £ 4= %, i B 1%
Iy KA AT AT — A NSD FEAR. 5 K AUC [HifR B BN 3545,
Table 5 Classification resuts of TTS
F 5 ATMIMAEEARE S RE R

WHB MR HHEE BE® AUC
C4.5 65.07% 0.135 1.000 0.815
BN 64.32% 0.130 0.977 0.882
SVM 64.81% 0.115 0.818 0.728

B 519 2 Hr T 0,56 20 E NSD FEA 2RI R WUR B INRIBEJIICT o T30 B S A SR B 4F
FEFABE R TE VR AR U F ) TTS HH B9 NSD BE A #EAT 43 28, D8] i, 2 250 FH A 5% 22 97 BRI & 2 4 R B AR 33k AT 41 9
53] STS, 3 6 At T4 i &5 J5 14 28 &5 1.

TS IZRAS BB 5T STS HEAT 2028, 0 R MERR1R 2 T W B e m, =S A R8BI 3 T 72%0L | iR
B STS & — MR EEAR BB AL AL (IE SABEAR L2 1:10), 76 55 75 25 42 % (1.000,C4.5) F1 AUC 7 (BN,0.919)
B SEAE T 31X — &5 B2 W] D2 1 e )16 U, AR L2 B IR AR 12 B 8 NSD R AR 2 X A7 &
I R BT HE A TSR,

Table 6 Classification resuts of STS
< 6 AR Ay R G
AKE HWE R =33 AUC
C4.5 72.84% 0.250 1.000 0.851
BN 72.02% 0.242 0.977 0.919
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SVM 72.63% 0.224 0.818 0.768

S, AR rp S TN T 5/ AE DU AT T A AR KSR TH S 6] ¥ 5 NSD i Bl FEA A A2, S 303K
AITE A5 B 5 R A P ) O B2, S5 SR b m] DU 3, AR = A0 AR AE TS 1+ 058 SCBRIE R B R 47 fH
ZARE R A, T 2 A AR 0 R A A 5t TN A RE A SR B D R AR R A M S T T %
T BARIX TUAN B HAT 55, — 24 NSD SR ¥ e AR 47 Hb A4 B0, AR A5 T 2R RE 0 SR ALK BU AT 58 AH 22 HLAHR D 7 228
SR 2 A O FRRFE, B899 1E — D 3 TR i F 0

5 g

MM BT 288 . S H A AN R T 5 BE 05 A7 MO 52 = 2 s 3085 R wo e T BE VA1 1) HE A
SR, B BT B BLAE R S R85 R A 2 DI REVE A IO AF T B 13 B8 2030 18 BOA 48— N 2 8 18 52 TR /b 4
RN B JREANE 55 ¥ i, 22 3838 58 T AL 95 5 A 15 2 A4 L.
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