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Method of Pushing Context-Aware Service of Augmented Reality by Scene Classification
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Abstract: This dissertation presents a method of pushing context-aware service based on scene classification to overcome the improper
use of labels in augmented reality browsers caused by the interference with user's cognitive operations. User’s scene is separated by using
the proposed method on the basis of user’s cognitive processes when searching and retrieving points of interest. The function module of
three scenes is built by using the framework of four-layer context-aware services respectively, then the overall construction of the
augmented reality system is completed by associating three scenario modules. Experimental results of comparison with the existing
popular browsers show that the classification accuracy of the system constructed by using the proposed method is improved by 13% on
average, and the user’s average satisfaction with the prediction results of the system is increased by about 26%.
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Fig.1 Context-Aware services framework of augmented reality browser
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Table 1 Context-Aware service layer and its main functions
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Table 2 Physical sensors, corresponding devices and sensing data of smart phone
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Fig.2 Coordinate systems of mobile sensors
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Fig.3 Service agent structure
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Fig.7 Overall framework diagram of the MARB system
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Fig.8 Module structure and context-aware service in the scenario of POI’s positioning and selection
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Fig.9 Module structure and context-aware service in the scenario of pathfinding navigation
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Fig.10 Module structure and context-aware service in the scenario of POI’s recognition and browsing
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Fig.11 Interface of context-aware service in the scenario of POI’s positioning and selection
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Fig.12 Interface of context-aware service in the scenario of pathfinding navigation
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Fig.13 Interface of context-aware service in the scenario of POI’s recognition and browsing
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4 5 MARB PR 1) 52 30 B0, v S A HT 10% 00 B8 A b 1348, B3 HT 10% 1 S0 858 b 1IF 2K 8,
AR BRI UL 5 1) 7 A 0 R s K i (TP) U 55 L TG SR R 27 T0L(FP), 1 ] Recall T 57012 525600 G 73 R HERf B2 47
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Table 4 Experimental data tables of MARB
F 4 MARB s HE g H &
4 W 5 A S5 I AH G I A T ) H To K O HERE TN $ AR (%) T (%)

10 630 479 151 3.04 36.23
20 630 284 346 9.99 5. 72
30 630 223 407 18.18 75.58
40 630 90 540 29.04 81.37
50 630 62 568 40.46 86.08
60 630 58 572 51.96 90.47
70 630 56 574 63.50 94.70
80 630 25 605 75.67 96.60
90 630 23 607 87.87 98.34
100 625 22 603 100 100

42 TR A ) D7 T 4 L 53 AP D300 S 1) S 36 Bl AT TR e v 91 38 L3R 5 R 6.
Table 5 Experimental data tables of junaio
5 Junaio MR HHE ST £
T o B SJ2 Y T3 AR S AfERE TR B H To K [ AR T H AR (%) HER (%)

10 630 271 359 7.22 20.50
20 630 304 326 13.77 43.49
30 630 170 460 23.02 56.35
40 630 90 540 33.88 63.16
50 630 107 523 44.40 71.26
60 630 103 527 55.00 79.05
70 630 58 572 66.50 83.43
80 630 96 534 77.24 90.70
90 630 50 580 88.90 94.48
100 625 73 552 100 100
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Table 6 Experimental data tables of cityoneclick
F 6 Wl nUHE K SRR gk R

AT 51 SE56 I AR 1 27 U 4 H JEOR I AR U 4 H PR (%) T (%)
10 630 331 229 6.01 25.04
20 630 176 454 15.14 38.35
30 630 128 502 25.24 48.03
40 630 182 445 34.18 62.03
50 630 153 477 43.78 73.60
60 630 134 496 53.75 83.74
70 630 67 563 65.07 88.80
80 630 56 574 76.61 93.04
90 630 55 575 88.18 97.20
100 625 37 588 100 100

B 16 Wt T i1 3 AN S e vt HUE 22 RO R ROC 2k, 181 v i J5 A00,0) 214 B A5 (1, 1) Xy 2k
iR I B2 2k (chance line/guessing line), T4 4k ) ROC 25 [a) %) %140 4 2 L 547 R A XL LS Ll 1
BTN AN UF I 3 5 BT AE N2 28 DU (0 SR e T 22 1A 43 2 4 P E P 15 W LA HH 23 38 i B 5 )
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Fig.16 Distribution of ROC curve in the evaluation experiments
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o HATH 0.5<4UC<1 I}, 73 FEL5 TIN G RAL T BEAURT I, BRI 1, P00 28 R

TRV I 2R 1 AUC B0, RER LUK HE 430 B

I3 SR RE M 4 I R 300 B 25 P 2 ) X% F) B
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> rankis, — %M-H)

AUC = ins; € positiveclass (17)
M xN

b3 e A RO K BN (R 53 (B HE 7 H5 23 (8 s K 1 S 400 1 4 ARk, 2 {BLIROK R S 401 1 44 R K
n—1, AR HE, 2 2 K 1R 5 B 1 SIS 10 SE AR DN, Bk 2 10 288 S48 1) 448k s /N (R0 835 4, 4 380 00 gl 2 T
SE A 22 205K I 2 S 9 2B K T S S S P A B 0 B LA MxN B Re T H AUC 1AL

AR 7R3 4 ROC 142 41, MARB [ AUC [R5 K. 5 [R] 2830 B2 25 AH LU, MARB 18 73 R FE 42
T 29 13%, 2 8] MARB [ H 7 HERE R4 220 e B RO S £ 31X 15 35 T 78 MARB B R e R T 53¢
K23 1 7 06 AN [F) 3% 55 v S 7 iR 28 TR B0 H R0 43 T 58 3R AT BRI, 3R G 16 A 2 1) 58 5 I B A A L P A
FHIB 48, PR, F P 7048 MARB 2% 2% 85 5 B SR 09 4 28 5 0 5 B4 5 26 B i AR 7 AN R ik T fE 2k A
B D6 s VEA M B AR IR T AR

(Z) =M FERE IEFaAR o BT

B — RS0 SE BT, 52 5 ELAA 58 B — 0 17 4 A0 R A R A R P A 0 ) A R S — A
e R 52 T ) AL 88 I R R IR B AR B 5, 5 — A i 02 A P a5 o %o ) W 8% ] S 33 1) 52 O DR IE A A
i) 2 A 1) e o B T = U U 52 R B I VT 43 A R A AR G 58 A v IR 2R SRR L R SR (Likert
scale) I 2.

SR LR WAL 7R I FEE AR O T R PAER 3 AN 200000 B 28 1) 32 2 S T R R
P V) I AR 7 A2 g B T W DT 1 5 B N A 2 T T AN S 5 NI S bR U 25 I B T L MARB 2 A
TR G v ] P B G 1R X0 38 Junaio 53 7T A B OE A8 TN R R R I ACER S BAR AT 50% (R XX B
AN I B3 2% () S AR 2 AR T IF T VAR, SR T S 3 7] MARB AH BG4 77 7F — 5 (0 22 B, MARB 5 T &% 3L (1 °F- 1
T B L AR AN G v tH 20 32%. 3R 37 5 R 40 S @ (1) D7 8 45 MARB g% T 4 i) P 42414
TEBRAE AN R HETE SR 1 TR 0 B AIR 7 R 810 S I TR MARB. R 17— 50 I 4 1) (1) SaE SR 30 1) FH P Je 32 A
ZEARZ SR Junaio 761X — IR R FIPE b E IR I A o A5 T AP AR 7 8 A I 1 (9 A P AR A Junaio B
W I8 SR B HE A 90 IS (0 00 L R IR AE T Junaio 8 D60 A MR 454 B 7 THT IR AS A2 . R b 3 e 0000 248 SR R 3 4 B IR
PSR AR B 22 E00 0040 BT AT S1:MARB  J3 6 52 1R B2 T, (50 15488 5 B0 S 30 B 28 o bR 28 IR 2 5 B R 45 6 F
AR AR B ) SR IB AR, 43 3 S HE R IR N R 25 0] b 2 1A A T B A A B A T VEANMEAR AL T EE IR BB T B
SR HE T FH PR 2 A

Table 7 System usability evaluation table
xT ARG LRI

A S EH
-2 -1 0 1 2 Average  St.Dev.
MARB FMBR | 45%  5.1% 36%  24.4% | 29.9% 0.70 1.09
NHRIZER | 13.1%  17.9%  20.7% 312% | 17.1% 0.21 1.29
Junaio FRO 24 A 9% 14%  20.9% 31.7% | 24.4% 0.49 1.25
u W ER | 23.3%  21.8%  25%  20.6% | 9.3% -0.29 1.28
B TRRH | 6.6%  14.4% 33.1%  25.3% | 20.6% 0.39 1.15
MEE iR | 9.6%  21.2%  30.9%  24.8% | 13.5% 0.11 1.17

4 ’E\%Sﬁgﬁz

i AT (K8 20 38 s I 5 20 Y s AE 8 28 1) S o 55 A0 Jey A7 e 1 22 1) 7L, 4 D P AR A Bt ok T AN
TRV 5 A HAME A SCHR 1 MARB. BLFH X0 X8 s A6 2R 000 B M 8 i (1 S VRS2 8 D T K A 2 IR RAEAT
K53 h DR UE AL S IR SRS H AR X 3 AN R, 20 AE 3 ANt A B R R 1
TR 55 M ZRTE e St 42 (I SR e R I 55 (R R SR A, $RE T4 A BB A 37 5 I 1 6 UL S IR 55 1R 20 D B2
e T R LS 55 s TR B R IO B KA IR 55 S L 3E A IO N A7 oH S B8 AR SR ) MARB SR 26 170 Al
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2 BB 2 IR TR ) Sk AT S IR )38 FI L T BRISK 3 A0E 0 B B0 W 025 S L 17 R 00K 25 0] 0 5 F)
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