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Abstract

In order to study robot SLAM algorithm of adaptive capacity in different environments, based on
the experimental simulation data, this paper presents the simulation and comparison of several
kinds of robot algorithms in Matlab software. First comparing analysis of EKF-SLAM and UKF-SLAM
algorithms, analysis results show that UKF-SLAM algorithm with respect to the EKF-SLAM algo-
rithm in different environments has better time complexity and robustness. Then comparing
UKF-SLAM algorithm with better performance and Fast SLAM algorithm simulation, the simulation
results show that, under the relative environment and the strong noise environment, Fast SLAM
algorithm has better estimation performance, while time complexity is low.
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Figure 1. EKF-SLAM algorithm simulation results
[ 1. EKF-SLAM BEAAELZER

Table 1. Comparison of EKF-SLAM and UKF-SLAM algorithms under small environment
% 1. /NEREET EKF-SLAM 1 UKF-SLAM & At

o T X Y o g
XJjfizEim Y pafzEm BRI oy moigsm BAGREM  BmEm R

EKF-SLAM 1.0562 2.2113 2.6474 0.9723 1.1261 3.1002 2.7532 1.0532

UKF-SLAM 0.6752 1.3843 1.6554 0.8432 0.7521 1.9980 1.8312 1.0423
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Figure 2. UKF-SLAM algorithm simulation results
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Figure 3. EKF-SLAM algorithm simulation results
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Figure 4. UKF-SLAM algorithm simulation results
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Figure 5. EKF-SLAM algorithm simulation results
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Figure 6. UKF-SLAM algorithm simulation results
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Table 2. Comparison of EKF-SLAM and UKF-SLAM algorithms in large environment
% 2. KIFEET EKF-SLAM F1 UKF-SLAM &%

e X Y (A g

X Rtz Y s SRR iag  AOKBEM ROKREM BOGRIEm EKREmM

EKF-SLAM 0.9038 0.6904 1.2656 0.2025 0.9723 0.7261 3.1002 0.2532

UKF-SLAM 0.8102 0.4294 0.9623 0.0155 0.8432 0.4521 0.9980 0.0312

A B R, EKF-SLAM 59%i217 1 53.1105 s, UKF-SLAM 55147 7 160.1747 s, XHHL%S
AR b 22 B DA B #8 N G 10) f it 22 45 R L3 3.

1t EKF-SLAM BEMTHEFEF, LA AL B G TR Z AW K AW Z I, UKF-SLAM fE 58 M
PR AT SR B AR 55 B AF I A PR RS, FT L UKF-SLAM S0VENTJEZ M R G5 % F Sigma SKAEFT UT 48 #k
I, R T UKF-SLAM S92 [ Ik 75 5 N g

2.3.4. LI 4 RRFHEIFEE
RHSELES 2 107 EHBEIAEE, (H2 BB 7 AN ERFRRHIE S AR AN IS, HoAth 1% B[R] SE56 2 AH T .
DL A0 7 FE 8 Fiars.
A B, EKF-SLAM 555847 7 29.2412 s, UKF-SLAM 595817 T 41.0943 s. HlLegA
REALKR b 1) I 22 B LA ST o N3 v A i 22 45 SR IKDRS A 4B 0 22 4.
SIS HAE AT o B Y, TERMER ISR LT, UKF-SLAM % Z B . KT EKF-SLAM. K (1]
J 1% b EKF-SLAM L H A LT UKF-SLAM [FRR .

3. EFRFIENE SLAM T3

Fast SLAM 53272 SLAM S92 i —Ff LU 28 ML (R 5002, At IR S7.7E EKF-SLAM B ) BEfili |,
Fast SLAM 503 H #T S H EL#R )2 142 Fast SLAM2.0 &3%[10] [11].

FRAESZ6 EL S, UKF-SLAM S7EH] R H EKF-SLAM 09578 i 225 15 A1 I J8 2507 T 5 9 — 2%, fr A
% UKF-SLAM 57755 Fast SLAM 5L b, ORI G S M EVEEAR RS PSR . %51k
5 2.3 MSEIG IR BT RIEEIE—FE, UL B B mgs 5047,

A /NRES: @R 5 HIEEE, MR A mEME R ZE R RE, HIXTT Fast SLAM 5%,
UKF-SLAM 5754l 2 FE /N, TRl UKF-SLAM S35 (38 47 5 1R 50 o

AR KR EE: L 6w DU HHAE R PR b i b S5k Ao B O 22 0 % 1) A O 22 (ELAE 22 A8 K, fHL2
UKF-SLAM BVEFER %

ORI RS, A K 7 B AR, UKF-SLAM B%IZ 4TI [AMK T Fast SLAM &k, {H#E[A)
F 0 22 AR A2l 22 359K T Fast SLAM 5k

MBRRFEPA S L2 8 HSEIREE IR, W] LAAS 3 YA S0 BL 2% N A7 Bl -4 i 22 7 T e 32 YU [
JAHl, {H UKF-SLAM HEIZ 4TI (AT Fast SLAM 532,

4, gig

WisE T =Fh SLAM B3k 47 B, {1 Matlab 84 AR KRR . AH T /N RSP AR | 184 o g
FEINES | B AR AE A B 1 DU R RS AE N AT 07 B0 M7, R MR O IR [7) 52 8 P B e 5 14T Lh A
SEIG 4k B . ZE RN/ N R I T EKF-SLAM 5 UKF-SLAM #0352 B Fast SLAM 505 B 4 rfd
R EAXT RIAEE R, Fast SLAM SER B B om0 tHRE S A 0] 58 Z6 P s 763847 3RBE s g s
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Figure 7. EKF-SLAM algorithm simulation results
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Figure 8. UKF-SLAM algorithm simulation results
& 8. UKF-SLAM B AT EZRE
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Table 3. Contrast between EKF-SLAM and UKF-SLAM algorithms in strong noise environment
%% 3. SEIRAEIME T EKF-SLAM F1 UKF-SLAM EE%FEE

X M Y rAREm R B X M

(A g

Wlad  BOKIRZEM  ROKRZEM  FKREZEmM BoRiRZEm

EKF-SLAM 9.0505 11.3756 15.9873 0.2157 9.5326 11.5638 16.2451 0.3562
UKF-SLAM 5.0543 7.3535 9.5946 0.1487 5.4327 7.8401 9.7603 0.3461
Table 4. Comparison of EKF-SLAM and UKF-SLAM algorithms in sparse feature environment
% 4. BIREHEFET EKF-SLAM F1 UKF-SLAM BEASSEE
HF A X Y (A= g

X TrwfmzE/m Y JrffmzEim A B zEim

Wrad  RKRZEM  EBOKIRZEM  EARZEM HOKRZEM

EKF-SLAM 1.4821 1.4305 2.1107 0.0290 1.5904 1.7650 2.3908 0.0380
UKF-SLAM 3.6653 5.5601 7.1534 0.5900 3.8760 5.6832 7.4327 0.6328
Table 5. Comparison of two algorithms under small environment
= 5. MNMETRMEEXTEE
N N N N oz am g L LIbE| X Y Y7 N
X J7mwZEim Y JrmfmZzEm A B iR ZEm WaErad  BAREM RGREM  BAmaEm A /s
UKF-SLAM 0.6752 1.3843 1.6554 0.4735 0.8874 1.7839 1.9676 55.6664
Fast SLAM 0.9174 2.3649 2.5543 0.6865 1.3763 1.9067 2.8943 241.3494

Table 6. Comparison of two algorithms under the large environment

F+ 6. RKIMETRMEIEXEL

X JifREm Y raEm fEiesm A X M

WmzEad  ROKEZEM BKREM HFKIEZEm

A I /s

UKF-SLAM 0.9203 0.6387 1.1246 0.1965 1.6794 1.7839

Fast SLAM 0.8189 0.4289 0.9646 0.0154 1.6746 1.9067

2.2676 501.3046

2.3943 141.6844

Table 7. Comparison of two algorithms in strong noise environment
= 7. BIRAEIME T AAEEXTEL

X FEREmM Y FAEEm  fEEsm o X v

UKF-SLAM 9.6312 0.2836 9.9546 0.24868 9.7865 0.6893

Fast SLAM 9.0525 0.1524 9.5986 0.1444 9.5983 0.2090

wElrad  RKRZEM  ERKRZEM FAIRZEm

BT -

10.1087 160.1779

9.8978 705.7893

Table 8. Comparison of two algorithms in sparse feature environment

8. MIRAFEME TRME AL

X GFEm Y R bR X M

WErad  BRKNREM  HKREM  RKREZEmM

SR s

UKF-SLAM 3.6653 3.5609 3.8576 0.5908 3.8567 3.9048

Fast SLAM 1.6559 5.5622 5.7444 0.2441 1.8675 5.7453

4.0121 41.0987

5.9654 208.7745
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