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Design and Implementation of Assisted GPS Navigation Systems
Using TPEG Protocol of Terrestrial DMB Data Services
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ABSTRACT

In this paper, we propose a new assisted global positioning system (A-GPS) using terrestrial digital
multimedia broadcasting (T-DMB) data services. Because of the weak signal strength from GPS satellite and the
signal blockage, it is difficult for the telematics terminal to determine the position in urban area. Proposed
A-GPS system calculates pseudo range (PR) from timing information of GPS satellites and obtains the satellite
information such as ephemeris from T-DMB station to determine the current position. Compared to conventional
GPS system, the proposed system has better performance in terms of the fast time to first fix (TTFF), low
horizontal dilution of precision (HDOP). Experimental results show that the proposed system is a feasible and

robust solution.
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typedef struct

{

short svid;

unsigned short weekNo;

unsigned short acc; // user range accuracy units: n/a, range: 0 to 15
/I Eph is good when IODE2 equals to IODE3

unsigned char IODE2; // issue of data - ephemeris
unsigned char IODE3; // issue of data - ephemeris

double MO; // mean anomaly at reference time

double deltaN; // mean motion diff. from computed value
double ecc; // eccentricity

double Ek; // calculated in SatPosSpeedECEF()

double sqrtA; // square root of the semi-major axis

double OMEGAQO; // longitude of ascending node

double i0; // inclination angle at reference time

double w; // argument of perigee

double OMEGADOT; // rate of right ascension

double IDOT; // rate of inclination angle

double Cuc; // amplitude of the cosine correction-latitude
double Cus; // amplitude of the sine correction-latitude
double Crc; // amplitude of the cosine correction-orbit R
double Crs; // amplitude of the sine correction-orbit R
double Cic; // amplitude of the cosine correction-inclination
double Ci

/I Clock parameters

s; // amplitude of the sine correction-inclination

double GroupDelay;

double af0;

double afl;

double af2;

unsigned long aodc; // Age of data clock

int health;

unsigned long toc; // clock data reference time in seconds
unsigned long toe; // reference time - ephemeris

bool available;

} EPHEMERIS;

22 6. SRR el T2

Z1EAL SR 1A sem AEE SRl

Alokel A|xmEle] A5S EA37] $lsled, TTFF,
HDOP, 7H9A9] & 52 Ae5Ad5& Al
Atk TTFFE= GPS 41719 A5S Hrlshe 8
g FFolck 1199 2= A
TTEFel w3t 733t 2 oS 714} ¢1x]44<9]
zhol] thEk AEA-L HDOPS} o] glc) =k
HDOP7} o] A&tk gk

R
APE FgAe)

g oY B)E e wadem a)
sl5to] g ARel AbgEloleh S dlelel 2
& Azold 2089 AR ghe Frsle] 75

1621

www.dbpia.co.kr



241813 =] °10-11 Vol. 35 No. 11

5 @18 2921

HRIXOIM 16.0km ST+ FXf2F
L-CODE 5710132921 7% 21¥ S038% /1275 7
o m ! 20FS

g

o

Sltl. Warm start TTFFE 24317] $13le] =Hz]v|
g wirl= 34 FE] Al 417 B9k A
As AA Uk

Akl AlzEle a7 76l Bez|= AAH
SiRF Alellx] A% GPS %413 Titan v5.0
DMB 413 5o= Fa=glel TdHegAle
600MHzol|4] S2F3H= ARMI117} 300MHzlA] %
zbsl= DSPE FAE I} 7914 LCD7} T AZ
o2 ARgElek GPS FAIFe] FAlFEE EF)
2 -159dBm ©]3, Acquisition> -144dBm ©]A}S-

bE= 5=

T2l 7. T-DMB$} GPS 41719] 731

1622

7k dR)AlelAd REY AXAEAA RES T4
Aol st=do] el 7Egick DMB 4l
L TPEG ~EHS Bxslo] 24X wEs A
gt} sl=dole] =7]+ 185mm(HH]) x 122mm
(FohE F=ICE

a9 8 AFE E3le] 7HA9IAe] 4, HDOP
52 SAEE AWE HodErh 24 deolHe
FAAZY, 9%, Ax, =el, HDOP, 7HA$14de] 5
g zlgke] & Loyl

Field test®] A= % 19l AHg]Ee] ¢t} TTFF
£ 7129 GPS A|~Hl9] 18%, S A9k A~

Ble 7]E& GPS Al4Ele] 54m) whEA $X=
ZAAgc) 73% TTFFE= T-DMBelA] A% |
oleje] AFLre} 7EAH A A1E S Bt
Ze A ARl o8t Aotk 7EAAHS A
g7do] - FHolujw =2 o]5S skl qhevke}
= FAFEE R FA71Y AR AEsE

=

__\',1_,1
2
i
it
i
o
i

gare,

Alokel A|2-ele] HDOPE 71| A|2al} ulw
de] 329 M EIE AR, o)Ae F2 A9
o] Sl oJa Zelek ol Qg wiel o]
NEARE W 1S B A BAL A
Aok NEARE 5AA 7122 Gps Alzgel
alele] o e sidemyE o we Aus 4l

E 1. 71¥ GPS Al=8l=} Ak A-GPS AlHle] Al Az}

Performance Sysifissing Conventional Improvement
Metric T-DMB GPS System
TTFF (second) 10.1 54.9 0.18
HDOP 1.5 22 0.32
# of Satellite 6.6 49 1.7

GPS HE 27|

GPS Z7 8} HYAER

2! 8. GPS $IAA R FA] ukA

www.dbpia.co.kr



=/ A|4+5} DMB dlo|¥] Au]2:9] TPEGEZRZEZS o83 Assisted GPS & Alzwle] AA 2 73

& 5 glek Ak Alzgle] ZRASIA S 7]Ee
Aol wlate] 1.7709] SPdubE o] $4ld 4 glek
V.22
o] ez T-DMB HIEHZE ]

A-GPS A|Z~ElS a3l= §821l A2 73
sl9ick TPEG ~E#9] AMula Z¥e:
g o] $1AHE Algste], WeluE
7} W TTFF, 22 HDOP =g ogg ES
ek AFS Fdte] mE 5 AAE 9]
AE=g Rwylvk TTFF: Jﬂq‘f 549% oA 1012
2 ZolEqdrh 7SI St 71 Aldle
Hlsted 177 S7hsked] wiEel gt HDOPe
A 32%2] 7iAde] slsiek Aokl Alsgl 58
9l A-GPS A|~®l¥ul o)z} TPEGS o]4dt <
2 718F AR 22 AlTE 4 9k

References

(1) Y. Zhao, “Mobile Phone Location Determination
and Its Impact on Intelligent Transportation
Systems” IEEE Trans. Intelligent Transportation
Systems, Vol. 1, No. 1, pp. 55-64, Mar. 2000.

(2] Goran M. Djuknic, Robert E. Richton,
“Geolocation and Assisted GPS,” Computer,
Vol. 34, No. 2, pp. 123-125, Feb., 2001.

(3] ETSI EN 301 401 Ver.1.3.3, “Radio Broad-
casting Systems; Digital Audio Broadcasting
(DAB) to Mobile, Potable and Fixed Receiver”,
May 2001.

(4] Y. Jeong and W. Kim, “A Novel TPEG
Application for Location Based Service using
Terrestrial-DMB” IEEE Trans. Consumer
Electron., Vol. 52, No. 1, Feb. 2006.

(5] EBU BPN 027-1 “Transport Protocol Experts
Group(TPEG) Specifications, Part 1 : Introduction,
Numbering and Versions TPEG-INV/002”, Oct.
2002.

(6] EBU BPN 027-2 “Transport Protocol Experts
Group (TPEG) Specifications, Part 2 : Syntax,
Semantics and Framing Structure TPEG-SSF_
3.0/002”, Oct. 2002.

(7] EBU BPN 027-3 “Transport Protocol Experts
Group (TPEG) Specifications, Part 3 : Service
and Network Information Application TPEG-
SNI_3.0/002”, Oct. 2002.

(8] EBU BPN 027-4 “Transport Protocol Experts
Group (TPEG) Specifications, Part 4 : Road
Traffic Message Application TPEG-RTM_3.0/
003”, Oct. 2002.

(9] EBU BPN 027-5 “Transport Protocol Experts
Group (TPEG) Specifications, Part 5 : Public
Transport Information Application TPEG-PTI_
3.0/001”, Oct. 2002.

(10] EBU BPN 027-6 “Transport Protocol Experts
Group (TPEG) Specifications, Part 6 : Location
Referencing for Application TPEG-Loc_3.0/
0017, Oct. 2002.

(11) J. S. Evans and D. Everitt, “On the teletraffic
capacity of CDMA cellular networks,” IEEE
Trans. Veh. Technol., Vol. 48, pp. 153-165, Jan.
1999.

l]S

= -Ar(Byungsoo Kim) A3
s 1991 24 A gsha(FEAh
1993 2 AL sk A
1997 29 AT a(2bAh
2002~ A lo]xe

<] Hol> telematics system,

\\ Location Based Services

Ol & S(Seungwook Min) #3]2]

1987+ 29 A-Erighan(Fshah

1990 294 KAIST(XAhH

1999'd 6% Polytechnic Univ.
(2HAh

2007L:] 3$J ~3] zH /\ol—néq]zfr_]—ﬂ

<3 Hol> WLAN system,
CDMA system cell planning

1623

www.dbpia.co.kr



	지상파 DMB 데이터 서비스의 TPEG프로토콜을 이용한 Assisted GPS 항법 시스템의 설계 및 구현
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. TPEG프로토콜과 SNI 메시지의 구조 Model
	Ⅲ. DMB 신호를 이용한 제안된 A-GPS 시스템
	Ⅳ. 구현된 시스템의 실험결과
	Ⅴ. 결론
	References


