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Abstract

To facilitate destination searching and navigation tasks, drivers can use naviga-
tion services such as the Google map together with location services, which uses
information from cellular, Wi-Fi, Bluetooth, and GPS networks to determine ap-
proximate locations. Mobile devices offer three kinds of location service modes:
high accuracy, battery saving, and device only. The defaulted high accuracy mode
is most used and battery-consuming. In this study, we investigated accuracies of
the three location modes in various environments, and used scatterplots in R to
visually display and evaluate experimental data. The experimental results show
that in indoor environments, the battery saving mode is most accurate; while,
in outdoor environments, the device only mode is most accurate, the high ac-
curacy mode is second and better than the battery saving mode.In the dynamic

experiment, it is more accurate in the high precision (mode one) mode.
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Table 6.1: 3 p Fokl b i £

Datum point 24.355040,120.609435

Mode ke st =
Test Points(T1) | L8 ooty | Disanceon.00350m)
TestPoints(T2) | P ragtem) | Diomanceco.o03atm)
TestPoints(T3) | PO o6tom) | Distancoco-o0320um)
Test Points(Tg) | P ta(ky | Distancero.0040m)
Test Points(T5) | POt 7 stk | Distancero.005(m)
Test Points(T6) | pHEmMOTh K em | Distance-o.00310k)
Test Points(T7) | L0 oy | Dictaneero.00n0kim
Test Points(T8) | P00 aten) | Distancet.00330km)
Test Pints(Tg) | 5H355081120.000433 | 243050792120 Go4190
Test Points(T10) | P o) | Distancaro.o03atm
Test Points(T1n) | B0 O et | Disneec 00380m)
TestPoints(T12) | hoton i 00001 | 243500570 e
Test Points(T13) | 002 aaomy | Distaneeco.o04dim)
Test Points(T1g) | 38 D e 6o
Test Points(T15) | 2o e ey | ictmeeco.onmationy

Timwm L 0.2152993(km) 0.09434(km)

o

2

1
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Table 6.2: %

I 'fﬁ‘;}i;b e 2

DP 24.181526, 120.596618
Mode o - BN - Hol =
T1 24.181616,120.596279 | 24.181527,120.596771 | 24.181524,120.596626
Distance =0.0239 (km) | Distance =0.0299 (km) | Distance =0.0154 (km)
To 24.181488,120.506246 | 24.181523,120.596768 | 24.181527,120.596620
Distance =0.0236 (km) | Distance =0.0296 (km) | Distance =0.0147 (km)
T3 24.181480,120.596253 | 24.182018,120.597046 | 24.181527,120.596619
Distance =0.023 (km) Distance =0.0815 (km) | Distance =0.0147 (km)
T4 24.181493,120.596260 | 24.181765,120.597023 | 24.181526,120.596619
Distance =0.0222 (km) | Distance =0.0627 (km) | Distance =0.0146 (km)
Ts 24.181529,120.596279 | 24.181659,120.597005 | 24.181527,120.596619
Distance =0.0204 (km) | Distance =0.0563 (km) | Distance =0.0146 (km)
T6 24.181532,120.596281 | 24.181650,120.506914 | 24.181527,120.596618
Distance =0.0203 (km) | Distance =0.0473 (km) | Distance =0.0146 (km)
T 24.181521,120.596274 | 24.181733,120.596884 | 24.181529,120.596618
Distance =0.0208 (km) | Distance =0.0487 (km) | Distance =0.0146 (km)
T8 24.181477,120.596271 24.181761,120.596881 | 24.181528,120.596618
Distance =0.0212 (km) Distance =0.0501 (km) | Distance =0.0146 (km)
To 24.181430,120.596261 | 24.181569,120.596883 | 24.181528,120.596618
Distance =0.0234 (km) | Distance =0.0418 (km) | Distance =0.0146 (km)
T10 24.181434,120.596252 | 24.181717,120.590694 24.181528,120.596618
Distance =0.0241 (km) Distance =0.0527 (km) | Distance =0.0146 (km)
T11 24.181436,120.596248 | 24.181665,120.596905 | 24.181528,120.596618
Distance =0.0245 (km) Distance =0.047 (km) | Distance =0.0146 (km)
Tio 24.181433,120.596244 | 24.181701,120.596925 | 24.181528,120.596618
Distance =0.0249 (km) | Distance =0.0506 (km) | Distance =0.0146 (km)
Ti3 24.181452,120.596252 | 24.181740,120.596953 | 24.181528,120.596618
Distance =0.0236 (km) Distance =0.0551 (km) | Distance =0.0146 (km)
Ti4 24.181461,120.596255 | 24.181713,120.596931 | 24.181528,120.596618
Distance =0.0231 (km) | Distance =0.0517 (km) | Distance =0.0146 (km)
Tis 24.181462,120.596256 | 24.181702,120.596930 | 24.181528,120.596618
Distance =0.023 (km) Distance =0.0511 (km) | Distance =0.0146 (km)
T16 24.181482,120.596265 | 24.181785,120.597052 | 24.181528,120.596618
Distance =0.0217 (km) | Distance =0.0663 (km) | Distance =0.0146 (km)
T17 24.181491,120.596270 | 24.181990,120.596897 | 24.181528,120.596618
Distance =0.0212 (km) Distance =0.0691 (km) | Distance =0.0146 (km)
T18 24.1815,120.596274 24.181989,120.596897 | 24.181528,120.596618
Distance =0.0207 (km) Distance =0.069 (km) | Distance =0.0146 (km)
T1g 24.181512,120.596280 | 24.181709,120.596906 | 24.181528,120.596618
Distance =0.0201 (km) Distance =0.0492 (km) | Distance =0.0146 (km)
T20 24.181516,120.596282 | 24.181837,120.596867 | 24.181528,120.596618
Distance =0.02 (km) Distance =0.0544 (km) | Distance =0.0146 (km)
To1 24.181516,120.596282 | 24.181949,120.597685 | 24.181528,120.596618
Distance =0.02 (km) Distance =0.1323 (km) | Distance =0.0146 (km)
Too 24.181476,120.596237 | 24.181491,120.596829 | 24.181528,120.596618
Distance =0.0245 (km) Distance =0.0357 (km) | Distance =0.0146 (km)
Tag 24.181483,120.5906238 | 24.181651,120.596939 | 24.181528,120.596618

Distance =0.0245 (km)

Distance =0.0497 (km)

Distance =0.0146 (km)




)1

26

T24

24.181483,120.596238
Distance =0.0245 (km)

24.181734,120.597005
Distance =0.0595 (km)

24.181528,120.596618
Distance =0.0146 (km)

T25

24.181494,120.596243
Distance =0.0239 (km)

24.181701,120.596937
Distance =0.0517 (km)

24.181528,120.596618
Distance =0.0146 (km)

T26

24.181502,120.596248
Distance =0.0234 (km)

24.181702,120.596937
Distance =0.0517 (km)

24.181528,120.596618
Distance =0.0146 (km)

T2z

24.181510,120.596252
Distance =0.023 (km)

24.181602,120.596841
Distance =0.0385 (km)

24.181528,120.596618
Distance =0.0146 (km)

T2o8

24.181512,120.596253
Distance =0.0229 (km)

24.181697,120.596914
Distance =0.0494 (km)

24.181528,120.596618
Distance =0.0146 (km)

T29

24.181564,120.596018
Distance =0.0472 (km)

24.181605,120.596955
Distance =0.0498 (km)

24.181528,120.596618
Distance =0.0146 (km)

T30

24.181793,120.596882
Distance =0.0523 (km)

24.181788,120.596939
Distance =0.0567 (km)

24.181528,120.596618
Distance =0.0146 (km)

T31

24.181404,120.596548
Distance =0.0129 (km)

24.181757,120.596981
Distance =0.0585 (km)

24.181528,120.596618
Distance =0.0146 (km)

T32

24.181442,120.596571
Distance =0.0115 (km)

24.181775,120.596975
Distance =0.059 (km)

24.181528,120.596618
Distance =0.0146 (km)

T33

24.181529,120.506600
Distance =0.0128 (km)

24.181986,120.597048
Distance =0.0792 (km)

24.181528,120.596618
Distance =0.0146 (km)

T34

24.181564,120.596617
Distance =0.0158 (km)

24.181986,120.597013
Distance =0.0766 (km)

24.181528,120.596618
Distance =0.0146 (km)

T35

24.181568,120.5906604
Distance =0.0148 (km)

24.182013,120.596995
Distance =0.0775 (km)

24.181528,120.596618
Distance =0.0146 (km)

T36

24.181549,120.596474
Distance =0.0054 (km)

24.181958,120.597008
Distance =0.0741 (km)

24.181528,120.596618
Distance =0.0146 (km)

T37

24.181596,120.596465
Distance =0.0107 (km)

24.181855,120.596991
Distance =0.0653 (km)

24.181528,120.596618
Distance =0.0146 (km)

T38

24.181557,120.596532
Distance =0.0083 (km)

24.181706,120.596947
Distance =0.0528 (km)

24.181528,120.596618
Distance =0.0145 (km)

T39

24.181551,120.596598
Distance =0.0134 (km)

24.181942,120.596964
Distance =0.0696 (km)

24.181528,120.596617
Distance =0.0145 (km)

T40

24.181530,120.596670
Distance =0.0198 (km)

24.181937,120.596968
Distance =0.0695 (km)

24.181528,120.596617
Distance =0.0145 (km)

Tg41

24.181541,120.596746
Distance =0.0276 (km)

24.181739,120.596966
Distance =0.0562 (km)

24.181528,120.596617
Distance =0.0145 (km)

T42

24.181519,120.596730
Distance =0.0257 (km)

24.181878,120.597068
Distance =0.0732 (km)

24.181528,120.596617
Distance =0.0145 (km)

T43

24.181512,120.596720
Distance =0.0246 (km)

24.182000,120.597030
Distance =0.0789 (km)

24.181528,120.596617
Distance =0.0145 (km)

T44

24.181511,120.596732
Distance =0.0258 (km)

24.182026,120.597049
Distance =0.0823 (km)

24.181528,120.596617
Distance =0.0145 (km)

T45

24.181508,120.596723
Distance=0.0249 (km)

24.181769,120.597029
Distance=0.0634 (km)

24.181528,120.596617
Distance=0.0144 (km)
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T46 24.181515,120.596735 | 24.181759,120.597041 | 24.181528,120.596617
Distance=0.0261 (km) | Distance=0.064 (km) | Distance=0.0144 (km)

T47 24.181499,120.596708 | 24.181741,120.597303 | 24.181527,120.596616
Distance=0.0234 (km) | Distance=0.0879 (km) | Distance=0.0144 (km)

T48 24.181504,120.596714 | 24.181631,120.596972 | 24.181527,120.596616
Distance=0.024 (km) | Distance=0.0522 (km) | Distance=0.0144 (km)

Ta9 24.181522,120.596758 | 24.181652,120.506962 | 24.181527,120.596616
Distance=0.0285(km) | Distance=0.0519(km) | Distance=0.0143(km)

Ts0 24.181515,120.596746 | 24.181722,120.597124 | 24.181527,120.596616
Distance=0.0273(km) | Distance=0.0701(km) | Distance=0.0143(km)

TIoE i 0.0223(km) 0.060026(km) 0.014578(km)
= A 2 3 1




)1

28

Table 6.4: $i£3% — &2 438 = W e &

DP

24.181526, 120.596618

Mode

ﬁ;\l_

- 304

B =

T1

24.350430, 120.614442
Distance =0.0238 (km)

24.350569, 120.614615
Distance =0.0005 (km)

24.350569, 120.614617
Distance =0.0003 (km)

T2

24.350459, 120.614585
Distance =0.0129 (km)

24.350567, 120.614615
Distance =0.0006 (km)

24.350569, 120.614618
Distance =0.0002 (km)

T3

24.350033, 120.613988
Distance =0.0876 (km)

24.350570, 120.614618
Distance =0.0002 (km)

24.350570, 120.614618
Distance =0.0002 (km)

T4

24.350322, 120.614443
Distance =0.033 (km)

24.350570, 120.614618
Distance =0.0002 (km)

24.350570, 120.614618
Distance =0.0002 (km)

T5

24.350459, 120.613988
Distance =0.0652 (km)

24.350565, 120.614618
Distance =0.0007 (km)

24.350570, 120.614618
Distance =0.0002 (km)

T6

24.350444, 120.614795
Distance =0.0228 (km)

24.350569, 120.614616
Distance =0.0004 (km)

24.350570, 120.614618
Distance =0.0002 (km)

T7

24.350596, 120.614625
Distance =0.0028 (km)

24.350569, 120.614610
Distance =0.0009 (km)

24.350570, 120.614619
Distance =0.0001 (km)

T8

24.349956, 120.614598
Distance =0.0685 (km)

24.350567, 120.614618
Distance =0.0005 (km)

24.350570, 120.614619
Distance =0.0001 (km)

T9

24.350468, 120.614559
Distance =0.013 (km)

24.350566, 120.614619
Distance =0.0006 (km)

24.350570, 120.614619
Distance =0.0001 (km)

Tio

24.350572, 120.614650
Distance =0.0031 (km)

24.350569, 120.614619
Distance =0.0002 (km)

24.350570, 120.614619
Distance =0.0001 (km)

T11

24.350502, 120.614658
Distance =0.0086 (km)

24.350571, 120.614618
Distance =0.0001 (km)

24.350570, 120.614619
Distance =0.0001 (km)

Ti2

24.349998, 120.613995
Distance =0.0899 (km)

24.350571, 120.614617
Distance =0.0002 (km)

24.350570, 120.614619
Distance =0.0001 (km)

Ti3

24.350540, 120.614569
Distance =0.0061 (km)

24.350569, 120.614610
Distance =0.0009 (km)

24.350570, 120.614619
Distance =0.0001 (km)

T14

24.350335, 120.614216
Distance =0.0486 (km)

24.350569, 120.614619
Distance =0.0002 (km)

24.350570, 120.614619
Distance =0.0001 (km)

Ti15

24.350122, 120.614584
Distance =0.0501 (km)

24.350571, 120.614618
Distance =0.0001 (km)

24.350570, 120.614619
Distance =0.0001 (km)

T16

24.350996, 120.614605
Distance =0.0473 (km)

24.350569, 120.614619
Distance =0.0002 (km)

24.350570, 120.614619
Distance =0.0001 (km)

T17

24.350541, 120.614208
Distance =0.0418 (km)

24.350567, 120.614618
Distance =0.0005 (km)

24.350570, 120.614619
Distance =0.0001 (km)

T18

24.350498, 120.614621
Distance =0.0081 (km)

24.350571, 120.614617
Distance =0.0002 (km)

24.350569, 120.614620
Distance =0.0002 (km)

Ti9

24.350541, 120.614521
Distance =0.0105 (km)

24.350565, 120.614618
Distance =0.0007(km)

24.350572, 120.614620
Distance =0.0002(km)

T20

24.350512, 120.613994
Distance =0.0637 (km)

24.350571, 120.614617
Distance =0.0002 (km)

24.350572, 120.614620
Distance =0.0002 (km)

To1

24.350446, 120.614562
Distance =0.0151(km)

24.350565, 120.614618
Distance =0.0007 (km)

24.350572, 120.614620
Distance =0.0002 (km)

To22

24.349956, 120.614598
Distance =0.0685 (km)

24.350571, 120.614617
Distance =0.0002 (km)

24.350572, 120.614620
Distance =0.0002 (km)

T23

24.350572, 120.614650
Distance =0.0031 (km)

24.350571, 120.614617
Distance =0.0002 (km)

24.350572, 120.614620
Distance =0.0002 (km)
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To4 24.350596, 120.614625 | 24.350565, 120.614618 | 24.350569, 120.614620
Distance =0.0028 (km) | Distance =0.0007 (km) | Distance =0.0002 (km)
Tos 24.350459, 120.613988 | 24.350566, 120.614619 | 24.350572, 120.614620
Distance =0.0652 (km) | Distance =0.0006 (km) | Distance =0.0002 (km)
T26 24.350996, 120.614605 | 24.350571, 120.614618 | 24.350569, 120.614619
Distance =0.0473 (km) | Distance =0.0001 (km) | Distance =0.0002 (km)
Toy 24.350430, 120.614442 | 24.350565, 120.614618 | 24.350569, 120.614617
Distance =0.0238 (km) | Distance =0.0007 (km) | Distance =0.0003 (km)
To8 24.350033, 120.613988 | 24.350569, 120.614610 | 24.350569, 120.614617
Distance =0.0876 (km) | Distance =0.0009 (km) | Distance =0.0003 (km)
Tag 24.350596, 120.614625 | 24.350565, 120.614618 | 24.350568, 120.614617
Distance =0.0028 (km) | Distance =0.0007 (km) | Distance =0.0004 (km)
T30 24.350335, 120.614216 | 24.350571, 120.614617 | 24.350568, 120.614617
Distance =0.0486 (km) | Distance =0.0002 (km) | Distance =0.0004 (km)
T iag X 0.03574 0.0004 0.0002
= A 3 2 1




