Motion Memory: Leveraging Past Experiences To Accelerate
Z Future Motion Planning

GEORGE Dibyendu Das, Yuanjie Lu, Erion Plaku, and Xuesu Xiao 7B o
0 RODOTIX

George Mason University

UNIVERSITY

INTRODUCTION
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from scratch every time motion planners to reduce planning

Motion Memory allows different RESULTS

mmmm Planner Baseline MM Planner C 1 MM Planner C 5

wosm MM Planner O1 == MM Planner O 5

* Motion Memory avolds unnecessary and - - -
repetitive replanning when facing similar time When faCIng d NEW plannlng E;{_EI S| e
future planning problems - : e e Eo 38 -
planning p problem using past experiences. ] Bg
* Motion Memory reduces future planning rerd [w] dl A T 5
. . 5 i $
time by up to 89% ° ) °
METHODOLOGY o ! A [T,
» Augmenting Past Experiences with . ' RN Il
Hallucination " Al 3
° EnVIronment Generatlon = GUST/Random | Follow/Random — RRT/Random
» Representation Learning I o 34 I : I T
DATASET Vs LS\ b il i Il “
e Three different types of environments: S A “ ‘ \ | \“‘ D oo y §§§§§ci _ . - - _ N
curves, random, and trap g & SN NS vV E- DERRS. R ﬁf’ 3 _ i 47.I4 | _f - o
» 100 different paths for the same start and N B - v
goal state » T TR "

° 1500 non'COI I Idlng enV|r0nmentS Increasing Experience - GUST/Curves

323.8

307.3

for each path Past Planning Experiences Environment Generation Representation Learning
D= {d}Y, = {5, P}, D* = {4}y = {{SI}0, PYY, =32

> eo(S)

J=1

1
M;

1 120.5

di = {{S1};21, P}

j:]_7

dl — (SlaPl)

Runtime [ms]
Ch o O Ca Oa O
o S0 % S % S %P o

'y
i
YL
/////5/,%'
//

L 239
IQ

i
Q ’19 VQ (00 Q)Q ’\9

L((S% 5%, 5%) =
max([|eg(5*) — ep(S°)||-
leo(S”) — es(S%)|| +6,0)

Ablation Study - GUST/Curves

Bl GUST Baseline Ablation O 5
Ablation O 1

337.6 341.2

Data
Augmentation

So

=
> .ﬁ
4
74 Y Ty :-.f'-‘ '12‘.
: '.v-. 1 ¥ B Iy e 1
eon' e O L RS s o o _
o Q XA iy Te
e g o o Wi s . + e
L L " Lol L g b
}—l ; * _..-=_._.‘.1. :.‘.I-.‘_l- . .
. . N ..' . ’_, et B
l' :

¥,
D

-
SRR
S

\\ o~ >

(7

i
—
Atll/ //
£

N7

Runtime [ms]

900

120.5

dy = (S, Pn) v = LSV, Pa)

(@

0

(&



	Slide 1: Motion Memory allows different motion planners to reduce planning time when facing a new planning problem using past experiences. 

