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( 2) VLN
v
CIR
’ RBA
VLN
w4 gk, ’
2 N7tk Ao}l ukel o] %
2.1 ¥4 A9
VLN 3
(instruction)
O]%é}% Z}ﬁol‘:} Z]’\] I= {uovup"aul}% l7H9’] ‘1:_]'01
n R =
<815 89y s 8y 1y 8, >5 Zrolof dr},
(Markov
s 7 x= TAE %‘i} s
F wAR Aot WA, AE seS5e (v, ¥, )2 F
AET o7)A ve olo]dES XA xF JlES
12 30° 3 36
olx <tk ¢} 0= 27 F(elevation), T2 (heading)
(orientation) .
2 Y5 a€AE (m, s)Z FAET 974 m2 olF, s
36

T 93 ¢ X ulr} ]5 7}5 % "Wak(navigable directions)

22 VLN do]dE »d
(baseline)[3]

54 Wy f,2 H3Eg. 54 wg fo Axt AL ol
o} 2t}
/i = [ResNet(v,), (cosb,, sinf,, cosy,, siny, )] (A1)

(instruction encoding)
" (word embedding) MEl {w,}! = W3HTE 7]

A lE dole 5 ouEt} f,9h {wi}i:]—‘:‘ A Zh-< o
(vision-language alignment, VLA) N
wE f,e hE AMNEY b 7o JdF 9EH ws b E
4 (concatenation) gt gkolth, h,& o o] HETZ}F wjAIZF
(time step)

®¥sE  wWEolth, hE LSTM(Long Short-Term
) (value decoding) h,Z%-E 4

742 Vb)) S AAEY 89 v 29 (action decoding)

£ hERE A% o2 AN

Mo &

(teacher, t)
(student,

2.3

2-8
(iterations) . 35
o sk &4 LTS AN 27e (4 29 ol
A7 erAlmbeh wxl AE 23] £ (cross entropy loss)
< o]Z Fato] oWt LT A YEYA
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<% 1> CIR %55 ¥arg
Algorithm 1 Learning with CIR

1 initialize ¢, randomly

2 for i in range(MAX_ITER):
3 for t in range(n) #teacher_forcing

LIL 1Og779 (htv a, )
Si41 = perform(st, a*)
for t in range(m): #student_forcing
-=(G,— Vi ))logm, (hy a,) +nH(x, (b, a,))
S,41 = perform(s,, a,)
L[lﬂX:)\ILLIL + IR
10 60,=0 + VLM

D D

N

© 00 3O kA

N
LIL = 7210g7"9 (ht7 G,t*) (}'\‘} 2)
t=1 ’

680 Te A3 sty £d LMe Addd. LMe

(2 3)7 o] AZC(advantage actor-critic) &i# &S 7]
=, Zst sty A LS st (4 3)dA

(advantage  function)

AL —_ E((G’t — V(ht))logwe (ht‘at)JrnH(wg (hy.a,))) (2] 3)

LJ+ LRLO Hele] &3 &4 LMTXE A
gt Lo gro] A A7) wito] 3

CIR A,s B84
. u}x]m 108 =& L'z By

hb‘

0,% 7§t

Aok W CIRS W& dolg &84S 2z 743l s
A5 B3t 4 gtk w3 CIRS LT A7ss 29 %
gy Whgle] By EAS sjdstach
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3m
& Argck AP B
RBA em Ul ol A
(+1)
(-1
obel sk e},
2 ifpt,]zptandDEpt§£3
_J—2ifp,_; =p,andD(p,) >3
©)=11 7 it i) andop,) 4

—1 otherwise

(Dijkstra algorithm)
3m .
Aol flp)E @A 94X prt A" AR 5F A
€
( 5
if Ip,EP=p,p, <eor
f(Pt) =Jtrue T, Epp; 4 1=0,0; 41 LD, %S e (215
false otherwise

(4 5NN Pe Ag FRYe) BE w9 4, pE
Ag A2 bl ==, p it deldEe] I, hi p

AN A ppel WA el Hs ejmsth, upebA,
fp)E p,okel A7 em oluiQl p, BE A7t -f—tzS‘]—\?j
: (9 @ g

A7k em ool wt] Zolth velAl pf, g, ple
A AR BRE w9 Agst em o7t ofyrh. 3}
AR (7 Do) el A sk ol pielA e AR
oo h12,7]' E A8} AL 1%9] Zo]7F em ©]Wo]”]
wio] otk M, plt A AR W 4 2
to] ""ZHO}Z]U]- pt 9/] 2017} emBTt 7] wWEo] A
3 ARl pf

o] EAsA 7] Wi A= Aok

(" 4) 5 flp) o) 23 W= o

o
(A DA glp)E 71F AF[2-31014 A&dte B4
=olt}h. g(p,) ( 6

true lfD(pt ) —D(p,) >0
9(p {false otherwise (2] 6)
RBA
’ , RBA

[1-5] y
g9} FAkst
3. 7€ 4 A9
31 "oy F3} = 3

R2R
Python 3.7, Pytorch 1.2.0
Matterport3D[1]

. R2R
(seen training data) 14,025
(seen validation data) 1,020 , -

(unseen validation data) 2,349 , -
(unseen test data) 2,349

’

ResNet-152
S8 A=y el W wE pi 0012, 2 shg)
A steel £4% Aises] AT A, 0062, S
£ (learning rate) y= 0.0001% &2 A 351% )
32 4% B4 A3
CIR
RBA
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2020 22}2| EAH|stegtELl 3|
3m
, SPL
VLN
& SPL A58 we 5 dd
DBA (Destination

Based Alignment)[3], ole]HEY} HPsll F29 A
Azotel A% W3lE DTW(Dynamic Time Warplng)

SBA(Similarity
Based Alignment)[6], Z1g]a 2 =FolA Aets WA
RBA 3 VLN

Az Alastgch. RBAQ 94 Ad e Imz 2434

(dense reward)

<E 1> HA g ©E AE A

. A Seen Unseen
Reward Function SC SPL SC SPL
DBAI[3] 0.273 0.041 0.225 0.031
SBA[6] 0.409 0.381 0.405 0.382
RBA 0.436 0.414 0.399 0.375
< 1>
(unseen) , DBA
. DBA
’ . SBA RBA
(hyper parameter)
, SBA
, RBA
ZH o] 9t}
(CIR)
(only IL), (CIR)
VLN .
oA BA 4= RBAE o]&stdon, stoly gy
e 15m=E, 20
AT
<E 2> 8% Pyel we 4%
. Seen Unseen
Learning Strategy SC SPL SC SPL
only RL 0.420 | 0.388 | 0.385 | 0.338
only IL 0.549 | 0527 | 0.433 | 0.406
CIR (A=0.05) 0.653 | 0.622 | 0.488 | 0.447
< 2>
(CIR)
(IL), (RL)
(RL)
(IL)

Ao et

pal

(e

VLN

Speaker-Follower[4], &3}z 2dS o] &3 oo]HdET}

RCMI2],
(dropout)
g AL N
(CIR) VLN
A 45 s AR vt
<E 3> 7|E 22 ey HF v
Seen Unseen
Model sc [ spL | sCc | sPL
Speaker—Follower|[4] 0.52 0.43 0.36 0.29
RCM(no SIL)[2] 0.55 0.48 0.41 0.33
Env-Dropout(base)[3] 0.61 057 | 047 0.43
CIR (A=0.05) 0.65 0.62 0.49 0.45
< 3>
CIR
VLN
H] 3f
I At
4. 4 £
CIR . ,
RBA
Matterport3D R2R
AFE A E ol
|
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