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Robust Localization of a Space Rover Using Grid Map
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This paper describes the design method of the control system of a space rover. SLAM has been treated to construct or update a

map of an unknown environment without the use of GPS. The primary disadvantage of the method is the need to recover a state

estimate in the update step that requires inversion of the information matrix. This means that it is difficult to realize guidance and

control of a space rover in real time. To overcome this problem, we propose the method that consists of the potential function method
and the grid mapping approach that estimates the posterior probability over a map given the data of obstacles. We carry out the

numerical simulation to verify the validity of the proposed method for a space rover.
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Figure 1. Definition of state variables of space rover
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Figure 2. Grid map

WY A HIBIT D721, BEEY ONLEE A B
T L LTRNT 256, AEVHBEHENERIC
o TLED. T2, /A4 XEEAEHBRMEIIR LT
VLRI L7 & o2ERIC X0 Fil-rfEEH & LT
WL TLEDY. —FH, 7V v R~y T E VBT,
Y NDOHET — 2% 7V v R LT B
WCZE DB T E2RFL, JEEMIZZE O ERIEL T
WL ZENTE D720 A U HENSEI L2 WFE
NHoHE. =512, VY RA Ty 7 AN 5Z
LTk, BEYOHRIEITI ENRTEDHENI A
Uy ’3H 5.

3. HilER

AT — A OHIEZRO 7 1 > 7 #jIX % Figure 3 1R
T, EGPS BREE F AT 572, m— NI D
O MAHREEwy, = [Owr 0w ]T EEEYONEE &
THLEHAIIL, ACNEOHEEEITS . HhEa— 0
HAEAE & HEE Sz e — SO ER = [2 9 0] % H
WT, AT Uy VEBFHEIAIC LV EEDZEE L
7o EEF KOG O FR AT = [V, 64]T AR S
5. Fio, WEDNE R yICKET 22 ERD B R
OIBEEMEZ (R v KL, KT v M a Bk
T HBIHEE Sh - EEMMEE NS,
4. FfEvIal—vay

BEED OB ERFET D720, 2 >OEEYE A
TV E L, AT — % SN E E chY
TEHVIalb—var&2{Tol . UT, ¥Ialb—vs
V4% Tablel, v — RO#LEF % Figure 4 (2R,

B o — SO A 2D &R U S BARNE A
TICENEL TWD Z LR TE 5. DR, 250
FEEY)ZNEIUCK L, BAADKS LT L TV 5.
L7edoT, 7y Rey7EHWH Z&T, E
ZHIBIUIEREL TWAZ L35,

SRS TIHE
.1 Grid mapping | ¢ X, Yy
L algorithm
o i —l—»
controller Dynamics

+ Wy,

Dead
reckoning +
noise

Figure 3. Block diagram

Table 1. Simulation parameters

Sampling time t [s] 0.1
Initial position x,, vy, [M] [0,0]
Desired position x4, y, [mM] [8,2]
Position of landmark x;, y; [m] [4,0], [5,0]
Repulsive potential function C,,L, [-] [0.3,0.5]
Steering potential function Cs,,Ls[-] [0.08,0.3]
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Figure 4. Simulation result
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