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Overview Model Visualize Program and Shapes
Goal: build a representation that captures higher-level shape e 1 llm. W draw('Top', 'Cizr',B=(4,0,0),6=(1,7)) draw('Top', Sqr' P=(-4,-1,0),6=(4,9))

draw('Support', 'Cyl',P=(-11,-1,0) ,G=(12,3))

structure of object parts, such as repetition and symmetry

draw ('Support','Cyl' ,P=(-9,0,0) ,G=(15,3))

draw ( 'BackSupp','Cub’',P=(0,7,-3) ,G=(3,2,7))
Method: represent shapes as programs for (i<4,Rot (8,,,=90 ,ax=(-9,1,0))) /
draw('Base', 'Line',P=(-9,1,0), draw('TiltBack', 'Cub',P=(4,6,-10),
G=(_91_61_5)Ierotxil ax) G=(8,3,19,20))

Challenge: no annotation

N i n ! draw ('Layer', 'Rect',P=(-3,0,0) ,G=(2,4,6)) for(i<2, 'Trans',u=(0,0,19))
Contribution: draw ('Sideboard', 'Rect',P=(1,-2,-10) / g .
- Infer programs for a shape by explaining it (self-supervised) © | woadaption | sowe6el) W/0 al apt'O%;.,, N
" . | ’
- Learn a differentiable program executor v ; N w/ adaption w/ adaption
. : ) d 'T ','Cir', (P= 0,0,0 ,G= 2,6 ' [ ' — (- - -
- Reconstruct 3D shapes from 2D images : Vacant Token : raw('Top','Cir’, (=(0,0,0) ,G=(2,6))) draw('Top', ‘Rect',P=(-8,-1,0),G=(9,10,11))
i draw('Support','Cyl',P=(-11,0,0), G=(13,1)) for (i<2, 'Trans',ul=(0,0,17))
- N 4 ' _ , , B B for (j<2, 'Trans',u2=(0,17,0))
Domain SpeCIfIC Language ' Block LSTM! for(1ed, Rot! S 12, a0 (10,0, 0)) draw('Leg','Cub',P=(-11,-10,-10)
G=(-11,-6,-3) 6,01, ax) +(3xu2) + (ixul) ,G=(12,2,3))
Program — Statement; Program A o o
. .. draw ('TiltBack', 'Cub',P=(3,2,-5),G=(8,2,9,7)) draw('TiltBack',6 'Cub',P=(0,4,-10),
Statement — Draw(Semantics, Shape, Position_Params, Geometry _Params) . o 5 G=(10,4,21,11))
Statement — For(For_Params); Program; EndFor | Draw ("Top”, “Circle”) for (i<2,'Trans',ul=(0,0,11)) |
. . . . 4 Neura Program for (j<2,'Trans',u2=(0,4,0)) for (i<2, 'Trans',u=(0,0,19))
Semantics — semantics 1 | semantics 2 | semantics 3 | ... g N — —— cor (i< o ™ 1 ation draw('ChairBeam','Cub', P=(2,-4,-6) draw('Sideboard', 'Rect',P=(0,-2,-12)
Sh Cuboid | Cvlind R le | Circle | Li - . Generator or (1 < 2, “translation”) +(jxu2) + (ixul) ,G=(3,1,2)) +(ixu) ,G=(6,9,4))
ape — uboid | Cylinder | Rectangle | Circle | Line | ... for (3 < 2, “translation”)
Position Params — (z, vy, 2) f' Draw (“Leg”, “Cub”) for(i<2, "Trans ' ,u=(0,0,10))
> J? oML Neural Program ! draw('HoriBar',6 'Cub' ,P=(4,-4,-6) (a)
Geometry Params — (91, 92, 93, G4, ...) — c — +(ixu),G=(1,5,2))
For Params — Translation_Params | Rotation_Params | | ,« xecutor for (i < 2, “translation”)
: : ; : : , Draw (“Layer”, “Rec”) - s
Translat%on_Params o (.tlmes.z, orientation ) Generalize to Novel Classes Prolect
Rotation_Params — (times 2, angle 0, axis a)

Ground truth w/o GA  w/ GA Ground truth w/o GA w/ GA Ground truth w/o GA w/ GA

Quantitative Evaluation 5 - ’ Q ~
Train and test on same classes : Y g | {
loU CD EMD . — Yy w Q
table | chair | table | chair | table | chair 7 \ * & Q/
Tulsiani{CVPR17] | .357 | .406 | .083 @ .079 | .073 | .072 | |
Csgnet[CVPR’18] | .406 365 | .072 | .077 | .069 | .076 3D Reconstruction from |mage Code
Our w/o adaption 487 422 | .067 | .072 | .063 | .072 (b) execute a loop structure Input Tmage ~ MarrNet Shapel\ggg;;;(()m) Ground Truth ~ Input Image MartNet  gpooc programs (Ours) Oround Truth
Our w/ adaption 591 516 | .058  .063 A .056 @.060 o {.—-ﬁ ‘
Test on novel classes Training (lT
loU CD Step 1: with synthetic data: Synthetic Data o
bed | sofa |cabinet|bench| bed | sofa |cabinet|bench|| (1) train generator (2) train executor \’\‘7 ? ;‘7 JH’“/
w/o adaption | .234 | .296 | 251 | 176 | .126 | .103 | .104 | .098 || Step 2: with real data: — )
w/ adaption |.367 | .597 | .478 | .418 | .096 | .067 | .092 | .059 || self-supervised guided adaptation (GA) F U T\[f 5—-’5 g




