PEET IR

FrHRFRAAEEFE T TA ST 2 Ky R (T

2010.10. 22

uomio | ‘ALISuaAlun Ung-buiyy ‘saiepwoag paijddy jo juswiuodaq

FRPHAE BT IRFR

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

Sorry Charles, but according to my GPS-receiver,
I'm still in my own ferritory. ..
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My Pilot-Fish is on holidays,
so I'm using o 6PS System to find my way around...

Feprod uction_r‘ightgr-o btainable from
i CartoonStock . com
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I blame it on the GPS-System myself:
Hardly anybody gets lost around here anymare. ..
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You can laugh all you want, but since T bought
this "GPS" system, I haven't beached myself oncel

+ &} -5

& Original Artist
: Reproduction rights obtainable from
0l | S ) Q 2 wwwe CartoonStock com
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"I'D LIKE To BUY A GPS RECEIVER)
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>R Eah x Su(GNSS)

* (Global Navigation Satellite Systems
» Global Positioning System (GPS, USA)
» GLObal Navigation Satellite System (GLONASS, Russia)
> Galileo (EU)
>

029 pai|ddy jo juawiundaq

Beidou/Compass (China) @ o

. . & R
> Regional Augmentation Systems e
- \;ar_ i1

» Quasi Zenith Satellite System (QZSS, Japan)
» Indian Regional Navigation Satellite System (IRNSS, India)
» Multi-Constellation Augmentation Service System (MASS,

029 pai|ddy jo juawiundaq

GPS Monitor Stations
NIMA Site, Al (B)

MIMA Site, Nan-&11 (2)
USAF Site ) V_E

5+6+5
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B B 27-GLONASS % 5t

@ Number of operational SV in the past %’:‘ 24 %“1 !2;42'15 24 24
24 T\ o Initial plan of 2001 for re-astablishing 6060
GLONASS until 2011 salbn
21 | © Plan of 2006 for re-establishing
GLONASS until 2009 by additional 18 1'§/®'
18 1 teunch
1
M4 44
15 3 13 Lo
114
12 0
5 sls s(9 9.
8 P———
1 i 104 3 i
I IR ||

11

WP -Galileo, s st

GALILEO DATA

altitude ~23616 km
/‘1 SMA 29993.707 km

Walker 27/3/1 e
$

Constellation

inclinatign 56 degrees

. . * period 14 hours 4 min
20 +.3 Seeillies |n_three e ground track repeat about 10 days
Medium Earth Orbits (MEO)

Exploltation phase

Deployment phase
10V phase

Deflnition phase

Prog mmme

Gallleo
Phases

[ 1 I T 1 T 1 T 1
2002 2002 2004 2005 2006 2007 2008 2009 2010 2011 2012 213 2014 2015 2016 2017 2018 2018
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¥ ®-Compass ,.

A
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»

http://www.beidou.gov.cn/
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+ 30324 0k uif R

13

£

[

14




> FIA
Civil Use

“The nation’s reliance on GPS has become an issue of national security
-- national security in its broadest sense, that goes beyond merely
national defense.” -- Dr. James Schlesinger, March 1997

S3110W029 paiddy jo juawiuodaq

%rveym‘g&
- ppi

uoMmID] ‘A}ISJ2AIUN) UNA-B

, Fishing &
% Off shore Boating
% Drilling .
15

GPSa 4 &2

e < » % NAVSTAR GPS (NAVigation Satellite with
Time And Ranging Global Positioning System)
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User segment

- date, time
@

Space segment

Gy S

- established ephemeris
- calculated almanacs

- satellite health

- time corrections

From satellites
L1 carrier signals

- time pulses
- ephemeris From the ground
- almanac station

- satellite health

Control segment
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GPS27 12 5L

CiA
|Pm irm
L2 L1
Ry FE
L2c CiA
M IP(Y) M IP{Y}
L5
L5 L2 L1
{ 3712 8
19
W
GPSefad: i 3 (WGS84)
World Geodetic System 1984
BIH &%V
¢
WGS 84
PAZRY FTRI 1
BIH 5%V
FTR
% was s ¥ os s
- ,
" % Identical to ITRF and TWD97! .
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Earth Macro image of the earth Geoid (exaggerated form)

North pole

South pole

«2! TERREA (g5

Earth

Ellipsoid

H (& %)= h(GPS® )- N(< ¥ 42ik)

Ellipsoid

k& 8/ /8 &)

North Pole
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Greenwich meridian Mappi\ng of the Greenwich meridians ~.__ _

s -

Equator Mapp\nﬁ of the equator
Local 1st step:
spheroid projection

(Bessel ellipsoid) onto cylinder

‘“ Cylinder
i (,/’

Processing the cylinder:
map with country
co-ordinates

27°E UTM zone number
84°N > P T ¥ | =
o = e
& b NRRRRunc 0ol Biﬁ
0° Equator g?: < N s x@’" k %
£o i ™8
g i *E
80°s )
24°E i i 0
o) Mliidiiia I
Ellipsoid 30°E o gw A e " e e e
for ex. WGS 84 UTM projcction longitude
) 4=TWD67/9
L 25 e (4o /97
Customized Z-CH
ellipsoid e %
for country A ) ZWGS
_ Customized Y-CH
ellipsoid
for country B
Geoid (exaggerated shape)
Y-WGS
_____ o
fﬁ _.]‘_» ﬁ% _E_ Streching of Faclor m
< X-CH
2
¥
i ¥ & XWGS
e R
‘& 24
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At

Leap Second
DUT1<0.7s

19s

TALRCY

TDT 15

6.0d 1980

UT1
- uUTC %
= y 109
10,000 [ .}jii;; ' _l 100
~ 1000)- .ﬂf’z | bign S
8 BS54 + Laser- £
e 10 Nps- 2 e, ) : Cooled 0% 5
=g NBs»Ns'b {Cudks s
g ik ~g| we 2
5 8 gVIST-F1 H]
O Ol Ly 2
8 001 H 101
0.001 e
o.0001L—— =i B
1940 1950 1060 1970 1980 1990 2000 2010
Year

FIGURE 1 Accuracy of terrestrial caesium atomic clocks at the National Institute of Standards and
Technology. The NIST-7 is an optically pumped, thermal atomic-beam, microwave caesilim spec=
trometer and the NIST-Fi isa caesium fountain atomic elock
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4 Y —coordinates

Circles

D1 ec
N Sat 2

Yo

Posiion of

the receiver

(Xe, YF) X - coordinates.
»

-

The Global Positioning System

min three dimensions (X, Y, 2)and GPS time (T)..

“w
GPS#&L X ik

< F o
TR WK

B R
% sgp e

‘i’;?
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LA pUREEL & iE
:

S

?g Error cause Error without DGPS |Error with DGPS
g’ Ephemeris data 2.m 0.1m
i Satellite clocks 2.1m 0.1m
‘i Effect of the ionosphere 4.0m 0.2m
% Effect of the troposphere 0.7m 0.2m
; Multipath reception 1.4m 1.4m
§ Effect of the receiver 0.5m 0.5m
‘% [otal RMS value 5.3m 1.5m
g Total RMS value (filtered, i.e. slightly averaged) |5.0m 1.3m
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IRE TR R R

UNCLASSIFIED

@ Global Performance Assessments
I e
H = g

f‘;‘:“_‘

UppOR Center Production Date: 302000 Oct 2007 (2] o1
nalysis Start: 200000z Oct 2007 250PS Almanac: somT138_j302 Metric: Magnitude of PNavE momVax 510 16
nalysis Stop: 292400z Oct 2007 Sateliite Sefaction: Hestd Mask Angle: 5 degraes 10-12 16216
(Grid Increment: & degrees Time increment: 60 seconds Ahitwde: 0 maters
Removed 02
|Removal Start 202247z Oct 2007
|Removal i 2023592 Oct 2007

'UNCLASSIFIED

31
C/A m#xici g
<12 m (2DRMS)
N
*ig fan
32
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33 _?.} @ CSRS-PPP

Typically 2 hours of dual-frequency raw =5
data (collected at 30 sec interval) can ;

provide better than 10 cm positioning centimetres
accuracy while 24 hours of data can

provide 1 to 2 em positioning aceuracy

Ussr bt R
GPS data (RINEX)

—_—

w02
g
5 o 'l
I
3 g -t
@
02
240000 241000 242000 243000 244000 245000 246000 247000
7 Week 1318
> WGS84(C) + Daves(C) GPS Time (sec) 15:23:39 0n 11/17/2006
= East = North —Up 37
il
'3
¥
4
! A
H ’
i Reference /
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\ /
s
D
Processing
Centre
7 N
d S,
A “A
‘i 38
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Network Sketch

39

Rover transmits NMEA message for VRS position to the

network server

40
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Network server transmits RTCM correction stream

(virtual observables) for VRS position

41
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Stand-alone

GPSZ 2%z & %f

GPS % i

Carrier Phase |

Navigation

Pseudo-Range

N Surveying
B2

Relative

(differential)

ey

Stand-alone

| Relative (differential)

PPP
5 A

DGPS

SPS/PPS

{8 g2 W P
Post-processing Real-time

static

RTK/VRS

'Kinamatic (OTF)

43

GPS#ec & H

BfEE A

% }b@wa¢‘2<§;{
PrER (53 5)
PRI (T %
@ﬂf‘o\zq ¥ 'f?ﬁ\'f’L)
T R

M B
ﬂi;? ~{1 zL

£L1,L2)

P RIE)

22



Department of Applied Geomatics, Ching-Yun University, Taiwan

45

Department of Applied Geomatics, Ching-Yun University, Taiwan

46

23



AIUMN UNA-Buiys ‘sa14pwoag paijddy Jo juawiaodaq

uomip| ‘Apisda

(4
®
°
8
=3
)
=
)
3
=25
o
08
>
bl
<
5
a
§
2
o
&
(o}
=
5
<
E
S|
=
=
<

uomip| ‘Apisda

ﬁ

2 * GPSiplig

GPSHE i B+7 +

47

‘&7

GPS2 #2.4k

GPS+ 4

GPSH* 48

48

24



25

49

=[E8]x]
BT

@ 2|

otz

e

4

fv Bonus Hel
O | =

3

Coliet

Draw Dimension  Madil

Tooks D
Eed

Farmat
&

Edit
Cl|

|
JEAY

NR R EEENEIREEER

=

AutoCAD - [sw5740.dwg]
View Insatt
=i

File

Eé
0

P4

Department of Applied Geomatics, Ching-Yun University, Taiwan Department of Applied Geomatics, Ching-Yun University, Taiwan

50

[SNAF [GRID [ORTHO [DSNAF [MODEL [TILE

|457225.4,340293.9.00

[Command :




(4
®
°
8
3
)
=
®
3
o
-+
:§
H
a

paijddy jo juawjuodaq

Path Loss (dB)

+ 225Data
T T T T - 315Data
390 Data

{——225 Line
. [—315Line
[~ 390Line

o
2250 2500 2750 3000 3250 30.0 3750 4000 4250 4500

T-Rseparation (m)
All Measured Frequencies

51

E S HE 0 DGPS
KL EEES ¢ OTF

52

26



(4
®
°
8
3
)
=
®
=25
o
-+
:§
H
a
®

uomip| ‘Apisda

9 paijddy jo juawiundag

uomip| ‘Apisda

Jezzeaare|?

A—wae b 1

R
Aax

e atlities Toaded
ress Tecls ey leaded

T e —

il

B

TS 8, FALGA71, D100 54P GRID OATHO]POLL 05N TRACK VT NODEL

3 B 26

3R

3

ER L

il s
WA RMSE

BHEHER (0

PEMEAF 2L HR L 500

AR

g () | *ed OO

2w

11.0

2.8

B

56.0

6.3

» 4

ALEE 4§

92.6

17.9

53
0. 888
0. 988
0. 756

54

27



2 Hhi Bk T AT

[«
o
°
[}
=3
3
=
]
E
3
o
=L
>
-]
s
5
a
£}
o
H
=
o
&
Q
=
)
<
=
S|
=
=
3
3
s
=]
=,
E
S
E

'8
')

43200
43150 4,
43.100 .
£ 43.050 W
£ 43.000 pacre.
rate =-3.12 om/year

R*=0.9370

£ 42,950
42.900

42,850 = ( g % $ )
42,800 E = v
1 53 105 157 209 = SRR
Week (Year 1995-2002) rg ﬁz ‘%‘ l

42.995
42990
42.985 = -

42080 | Padl =

42975 SN I, S—
42070 . A

42,965 L ==
42960 »
42955
42950
42,945
42940

Heidt (m)

Tate = 1.44 cmAyear
RZ=0.0178

1.2 3 4 5 6 7 8 9 10 1 12 13
Week (Summer-2000)

42.965
42,960 A

proveg i — -

42950 S _/\_‘,ﬁ/_'\ P
42045 X==of . >
42,040 A4

42,935 ¥4

42.930
42.925
42.920

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

Heicht (m)

rate =-3.84 cm/year
R? = 0.2049

1.2 3 4 5 6 7 8 9 10 11 12 13 56
Week (Winter-2000)




uomio | ‘ALISuaAlun Ung-buiyy ‘saiepwoag paijddy jo juswiuodaq

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

57

=——250cm

Displacement Scale

58

29



59
60

)
w—
"
G
W E
w s
4 B H
} = ¢ e
w1 oo £
H
(A e

g

EEENEE

g

(s

Department of Applied Geomatics, Ching-Yun University, Taiwan Department of Applied Geomatics, Ching-Yun University, Taiwan

30



uomio | ‘ALISuaAlun Ung-buiyy ‘saiepwoag paijddy jo juswiuodaq

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

+ attitude corrections

roll

positioning shift Y
GPS antenna
20
)
water surface )
—_— w 0
transducer 2
2 -10
20
i =~ actual
vertical measurement 30
measurement 96000 95000
lepth bias
sea bed

antenna 1T

pitch 3

W

PR (R
bodiNonvsrowo

96000 98000 100000 102000 104000 106000 108000

port starboard

EL
b

heave

stern

antenna I antenna I+
transducer

96000 98000

100000 102000 104000 106000 108000
GPS 1 )

61

AR (2D

DD

200
175
150
125
100

75
50 |
25 |
o

S &

\ Taochien River

265000 270000 275000 280000
GPSPF R (F5)

DOY 201/1999 g ~
285000 e

-4

B
~NON
[Glelél]
T
\.

£ 2:10-25cm

175000 180000 185000 190000 195000 200000
GPSpF [® (sec)

R ¥
205000 s fyvg ok £

62

31



O livari] East China Sea
OssEs  ze S
20ms ] - i
« i o s
brces
=y
20011618 e T s
e 5
Taiwan St | .
3 Wt ——
i L
30]
HE %
20017801 25
Philippine Sea
Suoth China Sea & average 20

15
10
5

0 Levelling Simultaneo  Range Least GPS-based
u

biaf)

(4
®
°
8
=3
)
=
)
3
=25
o
08
>
bl
<
5
a
§
2
o
&
(o}
=
5
<
E
S|
=
=L
H
=
L
<
g
£
S
5!

- . s s Squares
! 7 Difference - Ratio
Observatio Water Level
n
63

; IHO specification : Special Order <+/-5 cm

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq




Z ip) -k T i i 2 (97-00)

(v
2
% 119° 120° 121° 122 ‘
g P . ’w/
: gz‘i\" n | AR
g © e * | B-xpL
H e 3 = 3 (>
- 25° : 3 > e
'y 3 o
: R R s =
& A ) s f 24° TS 25°
13 ( BV ) B e 119° 120° ,..\ ety S
§ B ia e = i
J =%
; o 24
8 i
g S R © K28 R LRI 3
H SR B Y] 3o ~E o ;
- 33w Parieiaf i

- o BRA|A - 0 JR

« 7 RELT B
b % "
I
119° 120" 121° 122° ' ‘

GPS s iz 71 &

AR | WRFAVE) | AHEAG)
£155 20.% 202 nit ifgefiE ()
+3s 16.8 37.06 N
55 18.4 55.4% ~ B 36.970
2105 24.5% c 5] & 0.018
+20s 16.% 96. o 1 e
S 3.6 R TIioiE 6.199
+40s 1.0 100% RMS 8.693

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

CES O

7 0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
TR E (1050 1)




—— - k- —+—-=

Vertical stdev 7.1 mm

3500

GPS

3500

GPS+PL,

3000

3000

2500

| e —
2500

2000

No. of Samples

|
|
2000
No. of Samples

|
|
1500

1500

Vertical stdev 4.5 mm

1000
1000

500

00250 — — 4+ — — 4 — —

|
|

005 —— T —— 7 ———
500

GPS Satellites

Central Processing

Rover station

Station
Pselolite

Base station

Department of Applied Gei

omatics, Ching-Yun University, Taiwan

68

()

INS
9. 177

INS/GPS
9. 148

10 20 30 40 5 60 70 80 9 100 110 120 130 140 150 160 170
GPS
0.711

0
&

Department of Applied Geomatics, Ching-Yun University, Taiwan



029 pai|ddy jo juawiuvdaq

LB

uomip| ‘ApisdaAlun

Diffrerces Cand

Séanbbowhams

Difforence (.

Sxdbbonkomns
T

Epoch

Diffrence (and

69

029 pai|ddy jo juawiuodaq

uomip| ‘ApisdaAlun

y = -15.83x + 135.67

L A ACY)

70




GED BREEE TEEl BREE e8T wERsT)

Ebﬁqq 2| o|a|a| mmsm rsam@[ b s

Dy KRR

|

$56 mes 21.862 Km|
s $18

102.705 Km / h

121.1269712] 248939266 |
S e

uomio | ‘ALISuaAlun Ung-buiyy ‘saiepwoag paijddy jo juswiuodaq

it
5.818 Km
2,733 Km

—
T

y & @k IRE
FEAS
2007/530 FF 0951 (4 FABITHRAIGSFEINEE » i

2007/5/30 T4 09500 |2 EIAEE EH R i

GPS#R.5% 2007530 TF 0947 3 ETREE, ISR

AT 20077520 T4 0947 |4 BHREE R EEE ik

HIBCIS 2007530 FF 0945 2 B REE, SRS
GPS# 2 E&% o 200745030 T4F 0843 |3 SR FI

AL EAZAR B
S % (ESBR)

N s i OF O 4 |08 508
] c— L —
©e [
s [
e [

| e ER
(mimrs =8 TR

TZ3 56780 UHAEH

=)
T e

(4
®
°
8
=3
)
=
)
3
=25
o
08
>
bl
<
5
a
Y
3
2
o
&
(o}
=
5
<
E
S|
=
=
H
=
L
g
£
S
5!

awsas[s 1 5 [s 65 s 6 e 55 s ke
s AN
e Pl sl sl
i 5 el s sl s e i

72




[«
o
°
[}
=3
3
=
]
E
3
o
=L
>
-]
s
5
a
£}
o
H
=
o
&
Q
=
)
<
=
S|
=
=
3
3
s
=]
=,
E
S
E

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

SRo a0 WD AEAD KIARE KORKD WARTE BED WD
5| m) alal o|o]s]s] -
S i = .
A " -w # s
e >

e
N
LA

ol ot aes

WO WAL WG WHEAD HANRG BORND ERRD BED WD
s| o ala| #|s[e[=| e [
> ] ™
2 S\
_—— |\
; LA
£~ Ey\aluatlcgl Ve
T\ i

%

\/
A RS paracomnE

TR TS PaPaCOSDR Sumple, (CI004, Maction.

73

'8
')

74

37



uomio | ‘ALISuaAlun Ung-buiyy ‘saiepwoag paijddy jo juswiuodaq

[«
o
°
1
=3
3
=
o
E
3
o
=l
>
-]
s
5
a
£}
o
H
=
o
&
Q
=
)
<
=
S|
=
=
3
3
s
=]
=,
E
S
E

Copyriaht 200% English artage Canlro for Archawslogy

»8 b
e D '
Hoq@:ﬁ:&mcmw

il

75

76

38



7

Department of Applied Geomatics, Ching-Yun University, Taiwan

Department of Applied Geomatics, Chi

-Yun University, Taiwan

78

39



14DW029 paijddy jo juawiundag

uoMID] ‘A}ISJ2AIUN) UN,

TEFER AR R

RS FR/GPS B T imh s B R B R
GPS @ % &b ~ RIS 2 = R
oo b FRmIDET 2 & R

o~ ERIP G EE T ART

I~

GIS/Google Maps/Earth : it {7 F4L4g% ~ ¢

2 45

79

o
[\
°
=]
3
3
=
o
3
o
)
>
T
<
5
a
g

uomID ‘A}ISJ2AIUN) UN,

80

40



uomio | ‘ALISuaAlun Ung-buiyy ‘saiepwoag paijddy jo juswiuodaq

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

X3 GPSTE 5P & A7%

7

GPS T3 BLi ¥

81

EP Tt R

PND locating

exhibition guidance

82

41



(4
®
°
8
=3
)
=
®
3
=25
o
O8
>
bl
<
5
a
§
2
o
&
2
:
<
E
S|
=
=L
H
4,
<
g
£
S
5!

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

TOA (time of arrival) / signal strength

GPSk #t ¥ % (Pseudolite)
F BFE T BB E
HALLE w2 HAR
i @ F PRI
A r j__
[ E E i ol
ﬁ-’ PL

42



uomio | ‘ALISuaAlun Ung-buiyy ‘saiepwoag paijddy jo juswiuodaq

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

A-GPS=+ # = i (4 #3%)

GPS Ssatellites

sh ey uteyn

GPS
signal
GPS
signal

GPS Receiver or
DGPS Service
/Asﬁi: MSC A-GPS Server
Information
Handset with
Partial GPS
Receiver

Base Station

85
TR Y IFiEHE-RFID
Radio Frequency IDentification
Antenna
86

43



029 pai|ddy jo juawiuvdaq

029 pai|ddy jo juawiuodaq

TR 2
&

_ B D
(o] ERE iEE
[ LIEE | LA
7
|3
4 AT =
= == =
6 L
E T
8 23
E 18
10
11 E % 2 I=
| 12 g ) I/i\ [ LE45A
13
14
15

87

RFID3#51 % vz 4

RFID Reader

« System Control
* Locating
= Routing
* Graphic/Voice
Guidance...—

Information System

88




(o)} o
[ee] [}
X X
: :
| | .
) )
Ju— 5 5
Uy & _L.I— &
g NA)
id id
S A
iy o
o ‘ o
& &
o o
¥ “ E .
qr = qr =
% # % #
] el " i

Department of Applied Geomatics, g-Yun University, Taiwan Department of Applied Geomatics, g-Yun University, Taiwan

45



(v
®
<
8
3
=
®
=l
= CHRBIT oo ——
> | | | )
3 PO e
= g EEEEBH o oo
g_ FEIRS BT
= F~E . N ®
g k% -
EEEEE .
g £ ol et
E} H—E-E B B —
[ LR s
B
5 =
5 T 'W
ar
s : -3
% I [ hmne P
! : o e B EEEN
= 8 W esm B
= f‘“ o # EEEEE
= i?\‘:""f ﬁj}ﬁ — ;Wﬂ:gﬂj_ EEEEE
1
D=f=0 B =

HRIERRE AR ERE

R

poocot: gy
TR spma
|
TRIOSD o
ik
[

e
(NG e Gt
BEeismen BHIEH
97 E =]

91

$3140W029 pai|ddy jo juawiuodaq

EecoTad

, CRange
R eann

UDMID| ‘ALISJ2AIUN UNA

&h

92

46



(v

[\]

-

=]

3

3

3 S WA R BT BEX] . )

o & BE RUEshE - | 8] x o ETFHLREEI-BE gﬁ

S

1

kY

E =

ES

()

K ey Object

Q . larget Object

=

I L L

8

é % L AiGEEA [ B

S

[

2 EfEES

§ ’ RR: [BCEBEATS

3- X#: [o05 R B4 LR x,lzyr Vi

B e (%) (R) ac) | (%)

g_ BCBBBA4774 2.44 16.6 0.70 2.34

8 BCBBB4775 0.33 -9.4 -0.05 0.33
FHEARFIDRE BCBBB4776 1.81 0.8 0.03 1.81

BCBBBA4777 5.34 0.8 0.07 5.34

! 7 BCBBB4778 .71 -16.2 -0.49 1.70
93

o
[\
°
S
=+ = _
o Gl SRR - O R B T r—— B
3 = P Q
E Hifi— [008.0501 w—wEm O BE R ==
& W~ [02:1549 &
> _ BERItT ST
%_ e = | Nt e o B 7 a4 i 0 e
§ e T R i
§' FArALEST ® “Esist Objeot
g: B fovement Object
E L ]
e
H .
* 5l
s EEENE—2
= o fREERS: [RCBBB4TTS
3
é g X 005
(%) H
4, H 4774 Vi 0.33
2 : ¢ | = —
- 547‘5 ERENG—D
% i o RE5RS: [RCBBBATTS
) : il
= o X 194
= Vi 104
FEARFIDEE




uomio | ‘ALISuaAlun Ung-buiyy ‘saiepwoag paijddy jo juswiuodaq

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

—

ks
)
)
—
e
(o
ik
=

N

=

= Roader

Command

[ Diesbia At P

=1 | Fow .

ACTIVE

Cloar Rosponse

]

] Tanid [ ] mas
BT coor TEer e o [ TRe STaTE

E)
1310204540

et
EXISTING
APBED

N1

[ Aodcd tau: 2

12/14/2006 12:52:47 '™

95

B 3 RFIDE p T 1>J

0

b T3 16 19,

r & T 1)
0.74,6.93) (3:22,693) (5.76,6.93)
R3 R6
L) [ ]
1.80,6.00) 4.20,6.00)

| 1 B T5 B3 T8,
(0.74, 3.88) {1.80, 3.60) (3.22, 3.88) 4.20, 3.60) 5,76, 3.58)
R1 R4
[ ] (]
(180, 1.50) (4.20,1.80)
1 T4 17
(0.74, 0.83) 3.22,083) 576, 0.83)
H
x
oM 3 576
tagl
100
a
B
" T ¥ —tag1
50
B 9

48



(4
®
°
8
=3
)
=
)
3
=25
o
08
>
bl
<
5
a
§
2
o
&
(o}
=
:
<
E
S|
=
=L
H
4,
g
£
S
5!

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

2 #RFIDE p TR

o 59
= 52
N E 2D
Model 1 0.97 1.08 1.45
Model 2 1.01 1.18 1.55
Unit: m
97
Vs e ° °
TP Y IEEHE-VIFI
WiFi 32 % % (AP)
[ |2§n NFLE (1P Ad
WiFiz 5L ) 3 48
Network Stumbler
= - - 93

49



uomio | ‘ALISuaAlun Ung-buiyy ‘saiepwoag paijddy jo juswiuodaq

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

WiFiz p A5

<

H

-

RARECCEN

WiFi% p € =8 &

H B 7 E

4
RSSE 3% 2 ()

X=3.8m
Y=4.2m
2D=5.7m

100

50



WiFi%

¥ K

RTE B

2V 22N

VB2 1

i

: 25
14
&) 56%

=

iri

]

(4
®
°
8
=3
)
=
)
3
=25
o
08
>
bl
<
5
a
§
2
o
&
(o}
=
5
<
E
S|
=
=L
H
=
L
g
£
S
5!

1 1

® 00

L

O 0000600000000

HSGPS+AGPS USB Dongle

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

A-GPST =R K E

SkyTraq 04223

E By Eplemers AGKS Deblog Help

Baudrate Connect

-

ComPart

~ Fosition

$SOPOSA,A319241000,,.,, 29475

1459 A
$SOPOSV1I20264/0433410,5,553,41 258819

|

3000373720814 | |-206.361908

4987615734803 | | 30.372403
:ZEIHJZ 150082 :\ 130080540

Satelites View
N

00000G00001066EE '

Scater
m 2 N
1
729193
w o
535698 4
2
R R
s




103
104

F 300

z

f#r
NS
\

il

=

Ve

] P
] 7

A-GPS%_

Department of Applied Geomatics, Ching-Yun University, Taiwan Department of Applied Geomatics, Ching-Yun University, Taiwan

52



. > 2% — 1> .V - »
g PI3EIE P —fF B dR T REHO
3 A} F Y A} —1
3
o
3
e
> Percentag
o
-
H 30.0%
[-%
§' 25.0%
a (e
5
a
. 0.0%
=
] . BGPS
5 I5.0% I AGPS
c
2 100m)]
a9
< saat]
g
£
= 0.0%

] 1 2 3 4 5 & 1 8 9 13 Number of satellite

105

BIZRIE P —Time To First Fixed (TTFF)

CEAA PSP 4L P
GPS AGPS | B E
1 512 484 28
2 816 54 762
3

865 387 478
o 4y 731 308 423

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

unit: second
106




(4
®
°
8
=3
)
=
®
=25
o
O8
>
Rl
<
5
a
§
2
o
&
2
:
<
E
S|
=
=1
H
4,
<
g
£
S
5!

uomio | ‘ALISuaAlun UnA-buiyy ‘sa14pbwoag paijddy jo juswiuodaq

-100.0

00 —— i
—o— il
-50.0

50
: 200
H TR
: 150
: 100
i 50 ‘\ .‘-\M
E LS g 00 ppiresadiont P, —— g
A T :L’.?" v RN Y e v
: 100 \a)
25.0
200
150 IS,
| N Bl 33 35 %7
100 = >
150.0 Iy I . peal +Ef'rﬁul‘ N
fod Poeq [ ved 3P |—e—uri2
1000 + hid
¥
50.0

Jvd

-150.0

13 5 7 91113151719 21 23 25 27 29 31 33 35 37

21 23 25 27 29 31 33 35 37

‘;L,?

107

RIFFIE P - R R

b j*f-\

e
=

GPS

AGPS

GPS | AGPS | GPS | AGPS

AL

3.6

2.8

8.0 | 2.8 [41.0| 14.5

R

N/A

0.8

N/A | 2.3 | NVA | 19.6

#AF A

2

3. 1%

65. 6% 64. 6%

‘;L,?

108




(4
®
°
8
=3
)
=
®
=25
o
O8
>
Rl
<
5
a
§
2
o
&

uoMmID] ‘A}ISJ2AIUN) UNA-B

S3110W029 paiddy jo juawiuodaq

3
E
S|
=
=
H
4
<
g
£
S
5!

with your \
features so bright,
won’t you guide my

sled tonight?

Thanks for your
attention!

g W

‘ ccchang50@cyu.edu.tw
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