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Parameters Optimisation Techniques for Immersive Digital
Earth Human-Computer Interaction

WEI Jiakun, WANG Jiarun
(North China Institute of Computing Technology, Beijing 100083, China)

Abstract; Due to the widespread application of digital Earth, immersive human-computer interaction has become one of
the research hotspots. this paper designs an immersive interaction scheme, and achieves the digital Earth following the move-
ment of the head by wearing a virtual reality head-mounted display. However, during the interactive display process, there
are problems such as asynchronous response to the digital earth roaming response and user actions, unstable display, etc. To
address the above problems, a parameter optimization algorithm integrating dichotomous method and orthogonal experiment
method is proposed, the dichotomous method is used to determine the levels of different factors in the orthogonal experiments
for the influencing interaction factors such as data reception time interval, state discrimination threshold, and head movement
rate. Afterwards, the optimal parameters are screened out through actual personnel testing, and these parameters are applied
to the three-dimensional electronic sand table system, the results show that the response of the digital Earth response mat-
ches user operation and displays smoothly, thereby verifying the effectiveness of the algorithm.

Keywords: immersive human-computer interaction; orthogonal experiment method; dichotomy method; three-dimen-

sional electronic sand table system; digital earth
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3.6 #MFESLIWSSLEITEMN

Btk BT AL /32 SR A A9 TR B (E MT 3% — 52 i

(MT20, MT21) ##EMHE K IEACEmFTHE, WFE 7T K FEWIRIEARSZ R PP IF Mo T mE R,
N o TIRIEZE L R IR 2R AR 6 s, 1M IO 2 38 S 30 v T 43 e e (B R R 19 5 e 2K ST A SRy el [
TI00[20ms, 40ms]

TI10[20ms, 30ms]

— N

TI20[20ms, 25ms]| [TI21[26ms, 30ms]

. L —

TI30[20ms, 22ms]| |TI31[23ms, 25ms]||TI132[26ms, 28ms] ||TI133 [29ms, 30ms]

‘ MT20[0°, 4°]

. N

‘ MT31[3°,4°] ‘ MT32[5°, 7°] ‘

K7 kA

____________

| I e | ————mm——====

IMT35[13°, 14° ]'

PR i PR 2% 4 B 7 7

&6 UKL A S A R AR
ST W SMEL | rE2 IfE 1 HE2 | KBS W | AMEL | E2 HfE 1 I 2
1 6 8 1 5 6
2 5 6 2 4 5
1 6.0 6.2 5 5.4 5.9
3 6 8 3 3 5
4 3 4 4 4 3
1 8 9 1 7 6
2 3 2 2 3 3
2 7.3 8.3 6 6.3 6.2
3 7 8 3 6 8
4 3 2 4 5 5
1 7 8 1 7 8
2 4 4 2 4 2
3 6.1 6.4 7 6.4 7.1
3 7 7 3 4 8
4 5 5 4 3 5
1 7 8 1 7 7
2 4 3 2 5 2
4 6.0 6.8 8 6.0 6.8
3 6 8 3 9 8
4 5 5 4 5 5
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o TI MT AN
S b EE BB 2 000.8 .2, 3 GHz
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2 00 21 7.3+8.3=15.6 7 4 5L Vli{ir ED%RP? o

3 10 20 6.1+6.4=12.5 T e ’ *_ ™

4 10 21 6.0+6.8=12.8 W EAHE.512 GB

' BAE:2 GB &V E
5 20 20 5.4+5.9=11.3
6 20 21 6.346.2=12.5 W 95 B
YA 522 %
7 21 20 6.4+7.1=13.5 VR &% BUH P B <2 % 21160 + 2 160
8 21 21 6.0+6.8—12.8 SCRFIE IR TT A AT 2R USB, Type-C
- . - SRR S Apara 5K

K1 27.8 19.5

K2 25.3 53.7 A R A

K3 238 F10 AR BEIEE %

K4 26.3 FHy Iy BefEiE X
A1=K1/4&K1/8 7.0 6.2 PRAER S AR B o 4R A R 48 (E B O V10
A2=K2/4&K2/8 | 6.3 6.7 s e g | VB PR A B R (G 0 KR R

A3=K3/4 6.0 sty | CHRREIE 2 Vs 0. 1)

A4=K4/4 6.6 IF %P8t T2 |VS2010/VS2015.Qt Creator
W2 EP 1.0 0.5 IR gee9. 3

YRS TI00 MT21 TEWF KA MR | ZHRBETFUERS

R AR WK 2 R 2 B 4 Bk o — B X
S, BT IR PR IE S S IR A5 0 S0 5 e s AR WF 5T
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71 IR R AR AL B L AT X MT (A7 5246, BIAE T1
=30 ms MAAFT . SR MT {E. ik MT=5°
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SLE BRI 8 PR,
8 AR

B #
MT PE43
SIS
1 5° 6.3+7.5=13.8
2 6° 6.5+6.7=13.2

3.7 SEMULER
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BT 5 = M L S H P A 17
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BRHUG . e 00 AR T LRt B AR 0 2
(0 OO T LB A SRR < 4 T R
TR TIPS ST R
Gt 53 BT UB VR 6 038 8 G LT A
RGBT (05 ERE S RE + FH4 VR R
KT (S 7 M+ T 6 L i
B SR B T
PP BRI VIR Sk 577 88 30 3 5
S« W56 = A H T 05 B L B 95 5
o B8 R R Y AR O M Arpara Sk 3k B R
B 5 = M O R Sl 7 9095 A DL S 3
B JHPLE pitch BRI 56 . T3 8) = sy T
G BT HRBE TSI 40 2 1 2k O« 5 9L
50 S LI P A ) FL BT o SR o = 2 T B
FOETRA TR AR AR AR I
W BE T 25 0 L A T 19056 A BB 1y
AR
s GRE

Wt B EW A Arpara SK BRI SR, 4543 )
L6 S WS M B, RSB Arpara SK Sk IR
AR I T gl Sk K Sl = 4k LU R R G R B
WEk I SR b 2 ), SCHHRFUURIEM AP H. et
Heqib b g — A UUR O R AL S B T
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