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Simultaneous localization and mapping implementation based on
the improved Rao-Blackwellized particle filter
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Abstract: Solving simultaneous localization and mapping (SLAM) problem is the core to realize the robot autonomous
navigation. At present, Rao-Blackwellized particle filters (RBPF) is considered an effective mean to solve SLAM problem.
By using RBPF, we only use the odometer information of the robot to calculate the proposal distribution which requires
large-scale particle sampling, so the RBPF is still restricted by the calculation complexity. This paper provides a novel
algorithm which fuses the robot’s odometer information and laser sensor information in the proposal distribution computa-
tion for effectively reducing the particle sample scale and the uncertainty of robot pose estimation in the forecast period of
particle filter. This approach, based on the robot operating system (ROS), runs on platform Pioneer 3-DX robot equipped
with a URG laser range finder. Experimental results show that this method successfully realizes the online real-time high-
precision grid-map mapping, providing the robot for a new mean for simultaneous localization and mapping and navigation
in unknown environments.
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Fig. 1 The likelihood function of the two models

X HATILIIE B (URGHOGHIHI AT 2 I 232
WM, FEAERAEI AT RE M) 73 A AE I LR bR 25
(R ATAT DRI, SRS A R

p(mtlmgijl,xﬁl,zt,ut_l) =
P(Zt|mti 1, Te)P ($t|$§?1aut—1)
(Zt|mt 17@1)1’% 1) .

KRR AL AR BRI T Z D, A

®)

w}gz) — w(l)lnp(zt|mt 1, ())p($£1)|$51_)17ut_1) _
' p(z |mt 1>$§)1aztaut71)
wt(i—)fp( |mt 17$§)17Ut 1)- )
TR H T RS A SO I A, N T RIS, A
P38t 5 IO A AR 25 oy (R X AHBASR bR B0V
DRI oA oy ok X (8) B HEAT KA, Jir LICRENAE B
SR BRBUAEA X 3 (5(10)) HEAT R
LD = {z|p(z|m!?,, z) > e}. (10)
T (e |22, v )IERAT 8. MR
oW (D), KT HEBIRE N SRR T, 1X

FELAEARLAR Ry H50 0 A B A AR 4 A 3 AR A v a0 A (X
(12)): -
(xt‘mglzl’xg?laztaut—l) X
(Zt|m§i)17xt) (11

j p(zmiZs, a")d’

ﬂﬁw\*ﬁ, ol éj\%ﬁf’%ﬁwt V2O e L@
¢ﬁﬁ%&mﬁﬁ$ﬁﬁhuAﬂkﬁ

0 _ 1 &
Uy ™ = G ZJZ'] p(’zt|mt 1,1,‘]),
n j=1
i 1 & 13
Zt() - 77(2) le(zt|m§217‘rj) ( )
j:

X Hin® = Zp(ztlmt L) AR ViR

QTE&WE’JB&@*@(@?& L S e R A
IEI IR JXHE’JETUXTEE(9)1&~/IHMJC

/ /

= wt 1jp Zt‘mt LT |$t 1 U—1)dz’ ~

w! )1kf/ Lo p(zm”,, &)z’ ~
wt lkzp( ,’mgijlaxj) -

wt?lkzn . (14)

3.2 E T X ERBPF{ISLAME & i 2 (Improved
RBPF based SLAM algorithm process)

BN (w1, 20) A SRR, 325 oA
AR HF SR LA FE R AT . B
SRR

1) *E?Fﬁﬂ%éa: AT ELRE TR IS B ST ALAS
NHIRIEA S D BT

2) 1‘&%%@%”1(%)@ 'O TFR R ), AT
P AL

3) MR 13) KL Aig ~

4) TR g TR TR T RAE.

(ut 72( )



270 7

5 N H 532 4%

5) MRAE(14) THEIF TR AR
6) HEATERAHRAE.
7) MRS A AL LoD RIS Bz ),
JF R
4 ROSHZ LIT ik RBPF JSLAMSEEL
(Improved RBPF-SLAM algorithm and im-
plementation on ROS)
41 ROS L SLAM R 4 ¥ #(SLAM system
structure on ROS)
20104 -Willow Garage A 7] & A7 T HL#% N AE &
ZEROS, T BA RO BT AR = T

BT g T HL S NI — R R AR A R4, 2

PEAE {4 G AR | 2 SRR B L D RE IR
17 RSP IR B AL s A D) B, Ie PRt T —48 T H A
FERZE R F3RER @7 g 5 FISAT 25 IR .
ROS & — P73 A T FEHELY, A A3 B ATRE P T L%
E BT R BT, SEHB AL A k.

P25 AR & FEAR ), ROS EE 0 A LL R EB 4 5
Fi(Nodes). 17 /& H# 2% (Master) 71 . (Message)
i (Topic). —MNodef U — A AT A, & ] LAl
I Topic 5 HA T s T8 15 ; Message & —FROS%L
P, A AT A BRS04 B Masters %
AN ATV S A R Topic e — /M B R AT 7]
V-, TSI T 75 5 FAh T s T AR

ASCLIGIIEROS FSERL, 3% Nodes HIAE ik,
WE2R.

TR A
(Master)

BRI R WOLHT R
(Odometer) (Laser Scan)

M AR i TR A
(Obstacle Avoiding) (Map Building)

R P WOLHR
SPRSE A
(/base_link)
Mg AFEHIE R R B
(RosAria)

FHEHTT S
(android_teleop)

PLE N EEHIT

(rosaria)

Kl 2 ROS L rilaf T
Fig. 2 The map of nodes running on the ROS
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Fig. 5 Map built by the improved RBPF algorithm
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4.3 B EEJ M (Analysis of experiment result)
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