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2.2.1 Synthetic Visual Reasoning Datasets
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We have three blocks, A, B and C. Block B is to the right of block C and it is below block A. Block A has two black
medium squares. Medium black square number one is below medium black square number two and a medium blue
square. It is touching the bottom edge of this block. The medium blue square is below medium black square number
two. Block B contains one medium black square. Block C contains one medium blue square and one medium black
square. The medium blue square is below the medium black square.

QUESTIONS:

FB: Which block(s) has a medium thing that is below a black square? A, B, C

FB: Which block(s) doesn't have any blue square that is to the left of a medium square? A, B

FR: What is the relation between the medium black square which is in block C and the medium square that is below a
medium black square that is touching the bottom edge of a block? Left

CO: Which object is above a medium black square? the medium black square which is in block C or medium black
square number two? medium black square number two

YN: Is there a square that is below medium square number two above all medium black squares that are touching the
bottom edge of a block? Yes
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2.2.2 Natural Visual Reasoning Datasets
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2.2.3 Compositional and Spatial Reasoning Datasets
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3 Winoground Zero-shot Experiments

T s mr sr s ®ogr ww [ ] s (S mo1) oW L IS T S wS x
woow s sr Sr s P WS W W PIrR RSP X KW x R oer wm
S WS WgS r s mwm mwgug wm s(S m )T ® Sr ww s s
» B R X MRESp W rox PrmmsS r W mozZr s s m x
moosr xrwm wm fraw s s ™ s ® W ogr wm
T rem N we pRre w ZX S P IrW RS mwm pr rwm ST ss
s W o Surprsmg W W s waw room om [] "rwm s
IR w xS mow ST m sxm ss S  mgus P s W
X S mwmg S g »
®m s x » Pr WS P X WS ® oW s » rr SW S
m S Ipr w rg® PPX MPL WS PIrMAES W PF X W W S Fr S
» S S mgs W wa S r fim  ww rsp i sssa s wmg rox
®m o SM I S Wmwg WP ropr r W xS WS fim  ww XS WS S® W S
» fim W fim wwwg s

3.1 Winoground Dataset

T B ogr um s [] wprss4 wp S »r ffrm sp s s mgus
KPS W X S WMWg wUp »n®Ws Mg s w » WS e s m
XK m RS WM OW wajp » s XS rm xp ® S W ffxmw
x r "gurs 1 s s W wp s T s S x i R xs S gm ng
m wms wm fim wng mags »nG g S P S ¥ linguistic tags » s wa
» & visualtags S T 1 r mgws ®» su g wws

g Tg U
141

REUS 5 p g »

REUS 5 pow op 1 » Px
»nPr s 1

S m 41
s Sr s 1
Pr gm s 4

Table 3.1: wmgus ®» su g wwsw R ogr wm s r wp s mgus g W
P S MR SE P R RR S &s

» nooow r x  linguistic tags » ®oosp oW X gr wps
®ow Objects ms mss ms ppwg® wWpP r S S roox s Relation

S PsSr r r xS Xoox Sssu S xS SPrPs WS W r s Both
S Psw ng N X nS W s T )] XS S @8 ®p s rhow many
main predicates r w» | IS SR PR W s ®» » S Fgurs 1 =m
x P S nEu S es



b4 ® 15 »e M X

(@)[s m p wms]swr wm wg[ g € [r »] s » [ ] w e[ rwu rx] [ s p ]
w ]
(b)[ & w ]swrr wum wg[s m @ [ ] gswm [r m] w [ s p ] [ rw r]
» ws]
Object Relation Relation
Figure 3.1: P S r W R ogr wm s x S P PN W wNgus gs Object Relation w
Relation r ma rg T x » 88 1w mopr
(a) r s[ wmwg] m[s m gr ss] () prsw[ss] m g[s » s] () s [fr][re ]
(b) r s[s wm grss] m[ wug] d prsw[s ms] m 8 [s s] ) s [ra ][fir]
Object Relation Both
Figure 3.2: mp S rom nogr wm s x S P PN W wNgus gs Object Relation =
Both r ma re T x » 88 1 m 1w mpr s 1 ™ re
» . LU S S N 1 1N ws  visual reasoning tags Pr gm s
Sr s m S wm Pragmatics g » w s m g s » Iy 3 mwr Series
& W mNS WP S x MgsS W Orm S s r s Symbolic gr pr s ms
LU I 1 s m X pr s m » T gur S S P S s &S
»gr we s pr wg S S P X ZS Pr ww ms xsz T x x X SW
X MR SP ®p S r WS W oW s T S S 4 ®p S LRt
m ws m wmgsT s nowl N o8 P XS W xx » »norx

P T WeS



(a) [ W gw  weg ss] (c) »rs w »w € r« x[r1Imm» »[ ]
s w ] [ s]suff w [ w s] » s
(b) 0 s w [ d prsw P [wg] ® <[ Imo»w» »[r]
M gm  mge SS] s uff m [ s] » s
Pragmatics Series Symbolic
Figure 3.3: P S r W n ogr ww s x sw s Pragmatics Series wm Symbolic x wm
re T x » 88 Relation g = 1 » 1w mprx r W re
3.2 Metrics
m WP W Werwm S WP S » mmg p rs (Colp) m (C1,1h) xS
RAUUS WA SWX WA S s W ® XS rx RPN S W r S score m
accuracy
Score. Pr rmam ®m wmegrwwn []s mpu r we x frms © mrx s
1 ffrm sp s wa S S WmgWsS I S mwg s
T firs m x s text score *oswr s oW s xx » W
g " nmg
1 S(C(),Io) > S(Cl,fg)
ts(Co, Lo, C1, Ih) = » 5(C1, 1) > s(Co, I1) (1
0 X s
T s ®» ®m x s image score L Ser s oW S xx
Mg g W i .
1 S(Co,]o) > S(C(),Il)
i5(Co, lo, C1,11) = » 5(C1, 1) > s(Ch, Do) ()
0 X s
arfim  wa r group score W m s »r s . swr s rO®m m WX
g W WP S XX
1 ts(Co, lo,C1, Ih)
95(Co, Io,C1, 1) = » is(Co, Io, C1, ) ()

0 X s



Accuracy. s x » CUSS m wmom wmT s r©sm x
P WS WS W wr s oW ® xS s xx
T text accuracy rx m WP S wapw X we
(1 5(Co, Ip) > s(C1, Ip)
" S(Cl,fl) > S(C(),Il)
ta(Co,Io,Cl,Il) =<0.5 S(C(],IO) > 8(01,[0) ( 4)
.\‘5(01,[1) > S(Co,[l)
0 s
T image accuracy r m  wap S o X e

1 S(Co,[o) > S(Co,fl)
wn s(Cy, 1) > s(Cy, Ip)

ia(Co, lo, C1,11) = 0.5 s(Co, Ip) > s(Co, I1) ()
,’fS(Cl,Il) > 8(01,[0)
0 X s
T group accuracy » #r r m s CU wr S
9a(Co, Lo, C1, I) = (ta(Co, Lo, C1, I) + ia(Co, Io, C1,11))/2 ()
3.3 Experiments and Results
m o ss » s r SX s pr ws W W P IR WS K 1w x ®ogr wm
S wsSwgs X s mowW ngw g W S WP X wrr sw S b2 U
PR RS W wwa mpr rwawm (S C S ®FX I M SS mgas w
sw gs wm fim S W & r wmarx ng Ng 1w s W s r wwa ws (S ns
» )
3.3.1 Compared To Humans
Previous. s s m rsusrxwmpr ws prwmms[]wT ® oW S
ng WaN W X WS XWA XS PL ] F [ ] T[] =»T[ ] T [ 4]
[T » [ 1] T[] su T[ ] » TM]S «x wfigur  ws
® s S ™M s r S W u S [T » S [ ]
Human performance s wpu wuswg r r o xs m oz W m  Tarx
» mT ss s s mr wsx v w s 0w » IR rspr S ¥
[] ww XS 1S mRoWMg ®m oW P W oW 0]
1 MRORS WM gSs W » WS r S m oww xs T mg » W
S r s mpu s e rs s w2
T s s r s rg performance gap ORI RS B oW S W »
®» human performance s g ®» m®m 1 s » » W scores B I ww »
accuracy ¥ W WS W Spr rm rm ™ W™ W S IS W S g
rmoR W W wx
“xs W s wa wa s x TR W »  m text score T » T
R » P T xg ¥ XS WS T » » » X wa S »rorm

S » r S8 mx » ff rw WRL R X TR



PR RS W s s
S «x wr
T mg Orwup T mg GCrowup
Tar  wwa w® 89.50 88.50 85.50 | 93.75 93.88 93.81
»noW » 1 ’
» 37.75 1 14 62.75 57.75  60.25
T large 38.00 14 1 63.25 5575 59.50
T pase 3225 1 1 60.62 55.50 58.06
large 37.00 1 1 62.62 5525 58.94
base 30.00 1 59.62 55.00 57.31
s Toase 1 1 50.50 4 50.19
T( T /) 34.75 14 60.50 5538 57.94
T 1 ' 4 52.12 51.88 52.00
Thase 4 | 5725 5250 54.87
®» T M Finetuned 1 4 50.25 50.75 50.50
™ 32.25 14 62.75 59.13  60.94
@ jece 2525 1 59.25 5512 57.19
P(T /) 30.75 1 60.38 53.25 56.81
S coco( s ) ' 4 51.38 50.88 51.12
S coco( GO) 1 50.38 4~ 50.06
S Fuckrsok (s ) 51.50 50.25 50.88
S Flickeson ( GO) 1 4 52.75 51.00 51.88
S coco T © 15038 5112 50.75
S Flickr30k 53.25 51.75 52.50
Table 3.2: Pr  wsx su s w ®nogr wm ] X ss Mg W ogrwps r m wr
X S SM S r® wm w» wbold
S = i IR » image score s ® xS TR W ® X XWas oW
rmoom » m mx s M Mg S rs M WWRS X W X s ™ » ]
wr smamgwm s (T ™M ™ ®m ) mox frmw we ms
S group score s s TR ™ ¥ m s s m roow r
S rs x wwmws Swma x e s ¥ r s ff rm » wR wms W
s m S r g wm*v IT™ ® ®
Ours. s wrr s s mT » u s r ws wigar ws ng
G| rms xwaxs ¢ O[] Pl ] Pl T°F ] » T[] % w» P
TR R » »x ws prwmwms T T w s r x now u ]
mor wfigwr  ws T r  wp s Twm s r fim owm wm T x
»m S m s » Tysr x fin  ww »ope
» S m W S ®m P r ®m ™M St S » s S MgS W wa s
r fm e rsp i ssT s ssm»w mg rox m S X S MW
wWppropr r w XS WS fin  ww Xs WS S ma wa S Wr wWas W swr
S r s wpr fin wewg wmr ss
PR Ng W " n s wng S ¥ r ™ owWs ® xS o » ff r m
X mrs » S LY S® Smwm x g W bl wgs(  P) by
w S us s m »r r W L w ssfir( T P w v
o » NS W g nrs (T) » mg | g (T )s s % s
g mr " S us »r g nr weg Mg W bl T
m  sfim wwm wm su r swwg sS »r Tra s s r w
Sg mx noowr s ¥ »Ng ! X Sp ¥ S mwgsS S
s ffrm xs wms VILTT firs m» s O xS W u fim wm wg
T rs r fim wm Xrx o x » m Y ox T w» ® sfim ww r sw
X S mmg m T s r fm ww »n frwm sp s S T s ™ s »
X om » S S fin wewg » S PSP r 1w R Wogr e S



L ® 18 KMe M X
S o
T wmg GCra| T wmg Or wp
Tar  am ® 89.50 88.50 85.50 | 93.75 93.88 93.81
nom »n 1 !
T(T /) 27.50 56.88 53.12  55.00
Teoco( T /) 3275 1 11 | 61.88 56.00 58.94
Trtickraor ( T 1) 3500 11 © | 6162 5450 58.06
Tnrvre (T /) 38.00 1 1 58.75 55.62 57.19
Tysg ®» wm( T /) |3050 14 59.00 5575 57.38
Tyse rs (T /) |2950 14 58.38 54.75 56.56
T 32.25 4| 6275 59.13 60.94
T e 2525 1 59.25 55.12  57.19
P(T /) 3075 1 60.38 53.12 56.75
P(T /1) 1 57.88 5375 55.81
P( T /14) 28.50 11 60.38 54.62 57.50
P( T N4 ) 27.50 1 59.38 55.12  57.25
pe P(T /) 35.00 11 62.62 54.37 58.50
pe P( T /14 3025 117 59.88 54.12  57.00
pe P( T /14) 33.00 1 1 60.38 55.75 58.06
e P( Tg/4) 31.00 1 : 60.88 54.50 57.69
T Piny 53.50 52.00 52.75
T Base 26.50 1 58.88 54.00 56.44
® Medium : 54.25 5275 53.50
% Large 26.00 58.38 52.88 55.62
T Huge 3625 1 1 64.38 56.62 60.50
Prraran (T /1) 39.25 1 1 65.88 58.25 62.06
Prroum (T /1) 3225 1 1 62.25 56.50 59.38
Prrar (T /1) 40.50 1 66.25 59.00 62.62
Prre (T /1) 29.75 14 59.88 56.12  58.00
Prrar (T /1) % )| 3750 1 14 | 6500 59.13 62.06
Prro( T /A )( p7 ) | 3150 1 61.38 53.62 57.50
Prear (T /1) 42,50 1 1 66.88 57.25 62.06
Pira( T /1) 3325 1 61.75 55.00 58.38
Prrmcoco (T /1) 48.00 4 20.00 | 69.88 61.25 65.56
Prrccoco (T /1) 3775 1 ° 1 | 6500 5688 60.94
Prrariickrsor (T /1) | 4625 4 21.25 | 69.25 60.62 64.94
Prrcridnsor (T /1) 38.25 1 1 65.38 56.12 60.75
Prracoco (T /1) 46.75 4 20.50 | 68.88 61.00 64.94
Prrccoco( T /1) 3775 1 1 64.88 5575 60.31
Prrartickesor (T /1) | 45.00 4" 20.50 | 68.62 60.50 64.56
Prrcriickeaok (T /1) 36.00 1 1 63.38 56.75 60.06
Privre( T /1) 40.25 18.50 | 64.62 61.62 63.12
Table 3.3: wrrx su s w ®nogr wm s X ss g W ograups r w W o™ or s
su S r® m » wbold
fim wwmmg s Wmr sss rs wm Swu S R wewNg rrx ¥ S s mu
® o Rpr S r SW S P X R MW T s =« X ®m oW s row
s m 0w
" rFLAVA » CLIP wawng rp S ™ xsus s s rpw Pl ]
s ffrwm wiigur wms » fim Pr orMmsSw X s » wigwr w
RR sswm m OpenCLIP[ 1]m s rr e w su s
[ ] g s ®» wms T s wm spr rms g room W Pm s
S ™ szs OFA NS T wg s m & SS XX I w
R A S S Pr orXmRm SW r 8 » 88 S ™ Sw room S
S ™ om Tosrom 8 mr S rm e W RmwLeg W S
o8 s x » w T swmg » ow S®m P r T nX X »
nogr ww
s m®m wfigur ws BLIP now ffrm r mwgszss rmg S W X NS
ma rszs » fim wewg s s T s r s r »T s r wm Ss »
14  pretrained-only S X » h 2 us S m S nowpr
1 S D N fim r s m swa ffrm wmpr mawm T ssugg ss



Prmms wm su S

pretraining on more datam g w T mr oS Ppr ormmw swg bigger vision
backbone( T /1) swm wypr rsu s *$ WNSW X X XS X SM S ®oowp

T /1 %w us mg caption filtering ( »% ) s pr s xs rsus T ssugg ss
BPr O NSPr X MW P WS SW

Finetuning BLIP » ffr®w ssm»r ssrsussgnfi »m Finetuning for retrieval =
m % x wmppr S X su S x g W X TR MR X IRR W
mg ®» grwps r s Finetuning on NLVR2 s s X Pw S§ WX x T s
mXSS T e s S xsu s wnfim wm  w T s Ps rs r
el X mpr WS W s 1 » S ¥ 4 mwg S r ™ ' Ngrwps r
x » s m ss far from human performance » g N group
s rsT rx ss 4 g n S ¥s ®m 4 mwWg M grwps rs Uy
xS &P sr wu o ffrm ss ¥ @ W g S X X ®m WS room
s r x 0] s
3.3.2 Results By Linguistic Tag
Previous. T 45 SX SM S & wapr ws prmwms | ] ngw S gs T g s
human performance rswap-dependent linguistic tags s = object relation »
mboth ° x  swap-independent linguistic tags ww wms T oW WS oW
»r S » ng X W owrx e o xx ® WSS »
i I Iy ) OIS | S ¥sm ppw 1 pp W m oW s rx m WSS
K X M Ng S sz ®m m S rs
Models p x rwa waw s gs w s opposite pattern T p r xwm x
ORI | T SWP r W S X XSW W S » Ly S S S wp S
both g s wa s ¥ s m S Wmps W » WS ®n W Sg x
RX R FPr rm ™ S g W P owmr S WRL WP X KWW » s r wmg
S X X ® WS room s x x & m m S
» 1 » Pr »Pr s
T mg Growp T mg Growup T mg Growup T mg Growup T mg Group
Tar  ww » 92.20 90.78 88.65 | 89.27 90.56 86.70 | 76.92 57.69 57.69 | 87.33 85.62 82.53 | 95.37 96.30 93.52
» 36.88 1 141 37.77 1 141 42.31 1 19.23 | 39.38 1 17.47 | 33.33 4
T large 39.01 1 ° 36.05 141 “ 15000 1 19.23 | 40.07 1 44 1 32.41 41
T pase 34.04 11 30.04 141 1 4231 1 11 4| 3527 14 11 4 4
large 36.88 14 11 37.34 1 111 34.62 ’ ’ 39.73 11 14 29.63 ’ 1
base 33.33 1 27.04 1 1| 38.46 1 1 33.22 14 4 17 1 4 1
su Thase 11 1 11 1 1 1 ) 1 44 4 1711 1
T( T /) 3191 1 36.91 11 1 ]30.77 26.92 19.23 | 3527 11 11 4 | 33.33
T : 1 1 : 11 14 | 1 44
Thase 2908 1 4 i 101 1° | 34.62 2692 19.23 ‘ 1 1
® T17M finetuned L ) 1 4 4 | 4231 19.23 | 1 411 [ 1 4
R ™ 3191 4 14 30.04 11 1 53.85 4231 30.77 | 36.30 4 17.81 1 4
7 ITC 4 11 11 1 50.00 26.92 26.92 | 26.37 1 44 1 4
P( T /) 34.75 ’ ’ 80.77 42.31 38.46 | 35.27 11 1 1 1
S coco( s ) 1 14 1 1 1 ) 4 1 1
S coco ( GO) 1 1 114 ' 2692 ' 14 4 414 M
S Fuckrsok (5 ) ) 1 4 1 | 26.92 1 1 4|14
S Flickrsok ( GG) 1 4 411 4 ’ 1 30.77 ’ ’ 1 4 1 4
S coco 1 4 1)1 o 4 1 11 4 11 1 1 4
S Flickr3ok T4 1 1 4 30.77 11 4 1 :
Table 3.4: Pxr  wsr su s ngu s & sus » r wbold
Ours. T S SXSM ST W #r Pprmwmms nSW S es s SwW xmp W »
P P WS P WA WS SP X XM XS WM™ X  wp S®m W S P
s m RIS 8S P I rwwng o Omm S w T » » ms P
S r mboth gs s » S P S I X ®Xm ™ » nRg W

er wps rs wp S 2 main preds e T WRRPX TRR S S TR wewg



b4 ® 15 »e M X

»S ms g ®m T rm ms x »n T swms gs P WS W 4
S rs
» 1 » Pr nPr s
T mg GCru| T meg GCrap| T mg GCrap| T wmg GCrap| T meg Groaup
Tar  ww ® 92.20 90.78 88.65 | 89.27 90.56 86.70 | 76.92 57.69 57.69 | 87.33 85.62 82.53 | 95.37 96.30 93.52
T(CT /) 29.08 1 4 4 26.18 o 44 | 30.77 ’ ’ 30.14 1 ’ 1
Tcoco( T /) 3333 1 113090 1 ° 1]46.15 2692 23.08 | 36.64 1 14 4 41 :
Triickrsok (T /) 32,62 14 1 35.62 1 ) 42.31 19.23 | 36.99 14 11 29.63
Tyvre (T /) 3901 1 1 141 |3648 14 1 46.15 1 1 3973 11 1 33.33 41
Tysg » wm( T /) 3475 1 2747 111 13462 2692 1 32.53 1 44
Tysg s (T /) |3475 1 141 | 2618 1 ° 44 | 30.77 11 4 ' 3219 1 ° 11
| IT™M 31.91 4 14 3004 1 1 1 53.85 4231 30.77 | 36.30 4 17.81 1 4
| rc 4 11 11 1 50.00 26.92 26.92 | 26.37 1 44 1 4
P( T /) 35.46 : o 80.77 46.15 42.31 | 35.62 11 1 1 1
P( T /1) 27.66 1 4 : 11 44, 4 61.54 4231 38.46 | 30.14 11 1111 1
P( T /14) 27.66 1 © | 25.75 ’ 44 | 57.69 34.62 34.62 |30.14 1 1 4 ’
P( T /14 ) 32.62 1 1 1 4 57.69 4231 34.62 | 3048 14 4 1 1 44 4
e P(CT /) 39.01 11 30.90 44 1 50.00 30.77 26.92 | 37.33 1 1 | 28.70 4
P P( T /14) 34.04 1 25.32 1|53.85 38.46 34.62 | 32.19 14~ 11 4 ’ 1
pe RCT /14 3901 1 1 42661 44 | 57.69 46.15 42313630 11 14 4 1
pw P( Tg/l4) 33.33 25.75 44 | 65.38 26.92 26.92 | 35.96 17 1 : 1
% Tiny ' 1 11 ' 4 | 3846 2692 1 ' 44 1111 C41 1
% Base 25.53 141 44 ’ 1 50.00 23.08 | 28.77 1 4 ’
T Medium 1 i 4 : 4 | 4231 2692 1923 | 4 1 1 1
® Large 2624 1 4 ‘ 4 1 4231 30.77 23.08 | 29.45 1 ]
* Huge 40.43 1 44 1 30.90 11 61.54 34.62 34.62 | 39.73 11 16.78 | 26.85 4
Prraam (T /1) 41.84 4 17.73 | 36.05 14 1 53.85 34.62 30.77 | 43.84 18.49 | 26.85 4
Prrcam (T /1) 3404 1 4 28.33 1 44 | 57.69 30.77 23.08 | 37.67 1 44 1 1| 1 4
Prrar (T /1) 46.10 17.73 | 35.62 1 141 53.85 34.62 30.77 | 45.89 25.34 20.55 | 25.93 C 41
Prre (T /1) 34.75 141 2532 1 42.31 19.23 [ 3356 1.1 1 144 11 4
Preas (T /1) »° ) | 39.01 1 1 34.76 1 1 4 53.85 34.62 34.62 | 41.10 17.12 | 27.78 41
Prre( T /1)( »° ) | 3688 1 26.18 ) 50.00 1 1 3596 1 1 1 44 ' 1
P (T /1) 41.84 1 17.02 | 4077 1 1 1 61.54 26.92 23.08 | 45.55 20.21 | 34.26 4 '
Prre (T /1) 34.04 141 11 30.90 1 15000 26.92 23.08 | 36.99 14 4 1 1 4
Prrymcoco (T /1) 42.55 26.95 19.15 | 49.79 1 19.31 | 61.54 34.62 30.77 | 48.97 29.79 24.66 | 45.37 11 T 41
Prrccoco (T /1) 36.88 11 141 36.05 11 1 57.69 34.62 2692 | 41.78 1 4 1 7] 2685 T 41 4
Prrartickrzor (T /1) 49.65 28.37 2270 | 4249 1 ‘4 1845 | 61.54 4231 38.46 | 51.03 2842 26.03 | 33.33 1
Prrcriicksor (T /1) 36.88 1 1 43648 1 111 | 61.54 30.77 30.77 | 40.75 11 1 31.48
Prramcoco (T /1) 48.94 25.53 20.57 | 44.64 20.60 | 53.85 30.77 19.23 | 51.03 28.42 23.97 | 35.19 1 4 111
Prrccoco (T /1) 36.88 141 " 36.05 111 i 57.69 34.62 34.62 | 41.10 1 44 1 28.70 4 i
RPrrarFiickesor (T /1) 46.10 ’ 1 142,06 4 21.46 | 65.38 34.62 34.62 | 50.34 29.11 24.66 | 30.56 1
Prrcriickrsor (T /1) 39.01 1 1 3047 11 44 | 69.23 38.46 38.46 | 39.38 17.12 | 26.85 4
Pynrvre (T /1) 42.55 4 19.86 | 36.48 25.32 16.74 | 61.54 30.77 26.92 | 42.47 27.74 21.23 | 34.26 1 mn
Table 3.5: wrrx su s ngu S & sus » x mbold
3.3.3 Results By Visual Tag
Previous. T s srsw st wmpr  ws prwms[] s @ Trs  wwa ms w
M s x Sp s symbolic wpp s Swm wma s wg r®mo oW " W
Mg W ogrwps rs w rs XX X W We WS WK R T OFRR S X »
pragmatics g T % ww m x X XS pr » PUr S g Pregw  SpPr rm S
P X NguSsS AW Xs gr » S r S au » s g S rs rx aqu
4 w ww g S xs mwmg ®m graups xsT x x » WS 4
4 s 18 ng Mg S wR WS W wR RS ¥ r g » series g m S
XS M S g Swa xr prgs SsmN g gr wps r T swa ms w s r
S S ng SW ™ g rgr SS » »T ssww xs = WS W g S r W
S® Sr s W X smw x nm
Ours. T s Sr S S X W wur Pprwmms sw &s S S® rmp xw »
wyp x »r uS P rmms Ps g S " &S P r rmng »
MRS w x » S P wa S X X Wr®m m » nRg Wogr wp
S rs »p S series g S srugse S » pragmatics x roxr W
» WS SUXP SSX ® WA M WMgr wWpS X "W wwmwg S ms g »m T rmw wms

r w» T g Frm smms ss



PR RS W

S

S wa Pr gm s Sr s
T wmg Gru| T mg GCGrap| T wmg Group
Tar U] 96.43 92.86 92.86 | 58.82 41.18 41.18 | 95.65 91.30 91.30
» 1 14 29.41 34.78 1 1 4
T large 39.29 2857 17.86 | 35.29 4 '
T pase 46.43 14, 14 29.41 1’ 117 !
large 39.29 14, 11 1 1 4
base 4286 1 14 29.41 1 4 ' 4
S Thase 28.57 1 4
T( T /) 2857 1 113529 26.09
T 28.57 1 ’ 4,
Thase 2857 1 1 14 | 29.41 14
» T]T]Wfinetuned 14 11 14 1 174 4 4
| ITM 28.57 17.86 | 1 29.41 117 1 ’
s TC 1 11 11 117 1 4 4,
P(T /) 39.29 35.29
S coco( s ) 3214 1 1 11 11 1 4 4 4
S coco ( GG) 1 14 T4 | 1 1 4 4 4
S Flickrsok (s )| 14 v 4
S Flickr3ok ( GG) 2857 1 1 11| 11 1 4 4
S  coco " 14 ’ 117 1 4
S Flickr3ok 14 3529 11 : 4 4
Table 3.6: Pr US ¥ Sw S s g sus » r wmbold
S m Pr gm s Sr s
T mg Graup| T mg Graup| T wmg Group
Tar ] 96.43 92.86 92.86 | 58.82 41.18 41.18 | 95.65 91.30 91.30
T( T /) 14 14 R 1 ‘ 4
Tcoco( T /) 14 111 12941 1 174 4
Triickrsok (T /) 28.57 14 14 26.09 4 4
Tyrvre (T /) 4286 1 1 1 '1|41.18 1 14 4
Tyspg » m( T /) |2857 14 14 | 29.41 117 3043 14 '
Tysg rs (T /) 11 " 14 | 35.29 11| 3043 '
R ITM 28.57 17.86 1 2941 11 1
= e 1 111 1| 1 1 4 4
P(T /) 35.71 : | 35.29 14
PO T /1) 14 2941 11° 11 4 4
P( T /14) 28.57 1 1 1 11" 1 4 ‘ 4
P( T /14 ) 28.57 14 14| 1 1 1 4 4
pe P(T /) 3571 1 1 11 1 4
pn P( T /14) 32.14 3529 11 4
P P( T /14) 35,71 1 ‘1 1 '1|3529 2941 17.65| 1’
pw P( Tg/l4) 39.29 1 1 14 | 4118 1 11 14
% Tiny 14 14 14 | 117 1 14
Base 28.57 11 11 1 4 1 4 4
% Med 2857 1 1 14 | 1 1 4 ‘ 4
Large 28.57 14 11 29.41 1 4
% Huge 39.29 14 14 117 117 1 4 4
Prryviam (T /1) 46.43 1 17.86 | 35.29 11~ 11 1 4
Prrcuam (T /1) 32.14 14 11| 29.41 14
P (T /1) 50.00 1 17.86 | 29.41 1 4 4
Prre (T /1) 3929 1 1 14 11 4 :
Prrar (T /1)( p% )| 4286 1 14 1 17.65 | 1 4
Prre (T /1)( p° ) | 42.86 T 4
Prrv (T /1) 53.57 25.00 | 29.41 26.09 4
Prre (T /1) 3929 1 14 41.18 11 1 : 4 4
Prrymcoco (T /1) 53.57 1 17.86 | 58.82 1 17.65 | 39.13
Prrccoco (T /1) 11 14 | 35.29 1 4
RrryvFiickrsor (T /1) 53.57 14 21.43 | 35.29 11 17 26.09 4 4
PITCFlickriiOk ( T N1 ) 35.71 171 1 1 1 117 1 4
Prrvcoco (T /1) 39.29 35.71 25.00 | 58.82 17.65 | 26.09 4
RPrrccoco (T /1) 46.43 14 14 1 1 4
Prrmrtickrsok (T /1) 39.29 28.57 25.00 | 47.06 11 30.43 4
Rrroriickrsor (T /1) 39.29 14 14 47.06 14 1 4 1 4
Pyrvre (T /1) 57.14 14 11| 4118 14 1 4
Table 3.7: wrrx su s S & Sus » r wmbold






4 VSR Zero-shot Experiments

» M ws P r m ™ zZx S PIrRRS B R gr owuw s r s
new S WP S WM X S RNg R g wmpr »r WS X SM S W X SS ¥4
Pr RN g B WA RS W WA S WS P ¥ us m  su Sp s »wg
[ ] s  Sp r s mwg (S m4T)  w ®ogr wm S ®m RS X MR W
"SSP S M W™ WS r mwm s(S m4 ) x W us Wz r S
P IR RS s rorom 0w r s s P ORpPr WS R W PR RS
Pr o\ W X S S m w» S (S n4 )

4.1 VSR Dataset

x

r mg 65 spatial relations

S s test spatial grounding ]
B OWX W g S & oW G »n mnmg » i I Ssx s sp x » »
S ] s W™ x x mSrTw xS
contrastive caption generation ppr sus m S S g R
x ms “xs P r mWmgs noom s m » PSS r s X W S w
IO x S sp x » wa i IR I ] xx r W o Wmg w
»xx x xr Tw x % ST S RowR R RR xS
gr W m noAw XS S M g » ug » ® S o
Tg mr g an xS W wg x »S r gr wp ~ meta categories [ 4]
» x » T m m Pr Pr m Tp g noow (s T 41)
S S ®m P S wm xS W frm s » X » gr swmTgur 41
8 r ‘ Sp nS
o » ngs S g S S
g ms g
fps r » » ) r® mg rowm 1 o ow * xss rssrm
X »
r oug * »or oW
T om | % wg ng X oW x Prp W wor
Pr »n » » S »n 'i'g W r mrm rm O
Pr m S ® X rxmw x bl
T . e r® S S Ppr mr » WS » now SUXr WM Ng M Wg
L MS S S o » WS oS " we
» now »p S ™ oW owg W™ s
Table 4.1: T 1sp x ns Bopp K w fin s ns x r W™ WS
®Tgur 41 s mp S ®  Pr nTp & m g r s Adjacency
p oS W » ne S » S 8 T Projective
megsS r P X s®m P m ff rmw s Topological wyp sr eur
we xS W we ng ®s » W N r
T gur 4 m Pr mooXw CR g r s T firs Adjacency  wp
S x X¥aur s ™ wg S Te S m T s m» wm s nwmwmrx fliw
WS PP KS W rss wrxx x Projective wp s m C I 1
xS rom PrS M W Orientation wp sx qur wm xs ®» wg
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[ Xl4 M

@ »

cow. True

» The person is ahead of the

© »
top.

» The cat is behind the lap-
True

(b) 1 wm The pizza is at the edge of (d) » w» Thecatis behind the lap-
the dining table. True top. False

Adjacency Projective
Figure 4.1: WP S T oW S s rooox » % g r
rom re
(@) » w The potted plant is at the (c) » » Thebenchisin front of the
right side of the bench. True person. True
(b) m» = Thecow is at the back of (d) p» = Thekeyboard is below the
the car. True cat. True

Adjacency Projective
Figure 4.2: WP S T oW S s O § LR g r
X m Xe
4.2 Dataset Splits
T S s S ms sp s[ ]Jxrwm mmwm zrxr s
S »nwT 4
Random split. T s ssp rm wm wm r w /s

?» ®»S & wus » S Sp

() 1 wm The catis inside the toilet.
False

(f) » = The person is touching the
hair drier. True
Topological

s Adjacency Projective m Topological

®  The hair drier is facing
False

() »
away from the person.

® »

away from the person.

w The fire hydrant is facing
True

Orientation

s Adjacency Projective m Orientation

=

S J



4 PR WS ®m Su S

sp rom s

random ’ 11 4 1 11

zero-shot 44, "1 4

Table 4.2: s s s random w zero-shotsp s
Zero-shot split. s ® P Zr s sp r r w /s » X pPNE W PS
T S R®OR R PP TRW s sT ss w YR % gr wpnNg B PSS
» x S S x / / T ss mrx ng g S wp s bl S
™R PS W™ ox RS W mp S W wSs XMW XN urr m
X X N SS r Wmwg S S nog r L Ssm m »

ws ™ Ss wg
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5 Synthetic Dataset Creation
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A Winoground Discussion
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A.1 Caption Complexity
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S 18 Bnogr W W xS wm r s » xr » O] S SS gm ng

nWg P WP r g rs r w i . ne i 3y []
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T g T g Gr wp
xx » " xx » " xx » [} xx » o
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» -0.05 004 | -0.11  0.03 -0.18  0.00 -0.20  0.00
T large 1 ‘ 1 -0.16 0.00
T base -0.15 000 -0.11 003 -0.14  0.00
large -0.13 001 -0.12  0.01
base 4 1 |-014 001 -012 001 -0.11  0.03
s Thase 4 1 ’ ' 14
T(T /) 4 1 -0.20 000 -0.16  0.00
T 4 1 -0.11  0.02
Thase 4 1 -0.15 000 -0.14 0.0
® Trr M Finetuned 1 ) )
S rm 021 000 -022 000 -0.23  0.00
S gre -0.06 001 |-0.15 000 -025 000 -0.19  0.00
P( T /) 4 -0.27 000 -0.19 000 -0.22  0.00
S coco( s ) -0.05 0.04 4 1
S coco ( GQ) 4
S Flickrsok (s ) 4 1 1 1
S Flickr3ok ( GO) 1 4 1 -0.10 0.04
S coco -0.07 0.01
S Flickr3ok 1
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A.2 Pretraining Dataset Size
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Trtickrsow ( T /) -0.05 003 |-0.11 003 -0.17 000 -0.14  0.01
Tvre (T /) 013 001 -0.11 003 -0.12 0.2
Tysg ®» m( T /) |-007  001]-016 000 -0.19 000 -0.15  0.00
Tysg rs (T /) |-008  000|-014 001 -0.15 000 -0.15  0.00
T -0.21 000 -0.22 000 -0.23  0.00
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® Base 4 1-015 000 -0.12 002 -0.10  0.05
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® Large -0.16  0.00|-0.18  0.00 -0.20 000 -0.17  0.00
% Huge 1 ©1-015 000 -017 000 -0.16  0.00
Prrapan (T /1) 022 000 -023 000 -021  0.00
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VSR Results
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