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The Development of Driving Algorithm for an Unmanned
Vehicle with Multiple-GPS’s
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Abstract : A navigation system is one of the important components of an unmanned ground vehicle (UGV). A GPS receiver collects
data signals transmitted by (Earth orbiting) satellites. However, these data signals may contain many errors resulting misinformation
and depending on one’s position (environment), reception may be impossible. The proposed self-driven algorithm uses three low-cost
GPS in order to minimize errors of existing inexpensive single GPS’s driving algorithm. By using reliable final data, which is
analyzed and combined from each of three GPS’s received data signals, gathering a vehicle’s steering performance information and
its current pin-point position is improved even with error containing signals or from a place where signal gathering is impossible. The
purpose of this thesis is to explain navigation system algorithm using multiple GPS and compass sensor and prove the algorithm

through experiments.

Keywords : Unmanned Ground Vehicle(UGV), Global Positioning System(GPS), compass, Way Point(WP)
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Table 1. Electric vehicle specification.

Length 2300 (mm)
Width 1195 (mm)
Height 1240 (mm)
¥heel Base 1665 (mm)
Height 1240 (mm)
Front: 926 (mm)
Wheel Tread foar: 565 (mm)
Weight 250 (Kg)
Turning Radius 2.%m)
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Fig. 3. UGV control system.
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Fig. 5. Route of one GPS data at different time.

GPS data

3705935
00503
3705.025
2705.02 aPS deta

3765015

3765.01

08 e & - - S

i 25010 230112 s E B 2601, 126015 1200117

% 6. ABAN A GPSS o187 ARG Tl A,
Fig. 6. Route of GPS data at open area.

A7} glow, vixdo g s & 93 2219 SA(Selective
Availability)7} Itk o]f 840 FAFHOZ FHA T 2
28 fdsiA == Aot

fol I9 seXME 2 A TUt FEE uet
ol ©Y GPSE ol&3t AFE YEehlEgith 2
Yol Yehiso] & Whog e ZEZ o|Fdlua}
S A uhe), 9% 9le] wat dlelErt gEkAE Ag
& 4 gk T3 O 62 s gElste] =M el
w379} 72 TS o] AT EQ] FhlA 9] dHolH F

hya



30

E AAlol= =41 dio|Eld] ™3t Kalman filter7} Z-80] ¥]o]
o] HlolE7t FAEE B9t o) HolHE sgtoz e
HolE7} o Fo] HEE Hojoit). Jng A3 #xel 7}
2 ZAEE shte 242 ZE dHolHE AN E 3E

At FAHE deolE dAld 2 242 d%F oz SulelA
Hrde= 2ol o] d eale] YglogE B AFo| o]Fo)
7 2 Fge FHEA0] At ABER S8 29A Q)
i, 289 fj3e] FYER FAH o] BEAR oxpr}

*3% Ao g Pokgch
. CEZ GPS data &5 Aq2|E

HlOlEi Tl B S Hgstaa Gps 3708 o] &3}
uﬂo]a FAS okgzElaz} ). WA Gps Eﬂ JEl= Azt
IR, A%, A 7FEE 949 F o) &5 o) 1)
9 o8 ARE g 9t} o) Toﬂ/ﬂ BE, H+«l ool &
7b F2 2ol=d E 2004 HA & wslv ¥akA Hv
A3AY = 9A)e] drh Zolrh vh=A] HojFEm
Ack

Aol o)% &rt =USE dlolels) AP Wl AF
BYAAY 97 2 A &+ U, a 4% 29 4
o Ao Aol 391 900 s} biel dlolel @
7t WE B5E Bl 2 Bk ®9 suslo) A

~“—i st GPS EETIT} Hlolg] 5 Aol o)y}
A7A Ak 3% 78 3 W] dolr) 1m ¢ A )
delel Al AFAM FUF AIZE T 3709] GPS RER-
B 53 1000 M9 eloElE vehdth §YF mEole
A= A} Arhs e & 5 9ok

PG ={x,,y5}

P(G2) = {x4,, Y5}

P(G3) = {xg;, Y33 1
P(CG):{G1+G32+G3}

- {xGl T Xy + Xy Yot Voo +J’G3}
>

3 3

ol Beksly] 8 3 7] FAVE o8] 2 Zhe) b
o[E7} AlE o] ER HH T ARRE]o) kol &
] HlolHE o|g3te] Zzte] dlojEl s} Aol glral
o] He Fdm e FAFALS 2 Wole o]
et dolE o] A&l AFAAHL FratE dugdze
Aratgict. o1& B84 A HA GPS EAE A}
W oF 22mE F3F A HYAT T K REoA
T HA 9ol ¢F 5.4m, A WA goﬂ/\iL Hz} vLA o]
33mE YEhgom ol AN AYZ Hd oF 11m 7)ek)
SAE Roli Qi) o]#3l SN Azt e] AR

X 2. 3959 A A" B
Table 2. Distance of latitude and longitude.
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Fig. 9. Triple GPS data acquisitions algorithm.
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12659,77654
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I 17. PR ER e F3 A= 1.
Fig. 17. UGV driving track #1.

T 18 FAREA] T A2 2
Fig. 18. UGV driving track #2.
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