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Introduction

Program Induction, or Program Learning..
aims to generate a program to describe the underlying logic or patterns:
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(a) A program to control the Karel “robot”. (b) A program to describe the logic under Super Mario.



Introduction
Program Induction, or Program Learning..
is usually solved via program tokneization and then Learning or/and Searching.
program tokneization: split a program into symbolic tokens:
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Exhaustive Search model

(a) generate program with search method

optimize

!%∗

whiledef run() l{true while

frontIsClear l{ moveForward()

thereIsMonster()

if

not hasWeapon()if

runAway() attack()l{ r} else l{

r} thereIsWall()if jump()l{

r} r} r}

(I) Super Mario and its game logic;                                               (II) tokenized program;                   (III) how to generate a proper program.



Introduction

However, When it comes to Visual Program Induction:
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for l( i= l[ 0 3 6 r] l{

lx=1 ly=1+i rx=3 ry=3+i r)

r}

l(

r)

rectangle

line l( lx=2 ly=4 rx=2 ry=3 arrow=1 r)

line l( lx=2 ly=7 rx=2 ry=6 arrow=1 r)

rectangle(lx=1,ly=i,rx=3,ry=i)

for (i = [1, 4, 7]) l{

r}

line(lx=2,ly=4, rx=2, ry=3, arrow=1)

line(lx=2,ly=7, rx=2, ry=6, arrow=1)

(a) actions as token set (b) alphabat as token set

for (i = [0, 3, 6]){
rectangle(lx=1,ly=1+i,rx=3,ry=3+i);

}
line(lx=2,ly=4, rx=2, ry=3, arrow=1);
line(lx=2,ly=7, rx=2, ry=6, arrow=1);

We may obtain a huge token set by actions as token set or we have to deal with the fragile program syntax with alphabat as token set

two challenges raises due to the huge program space...
Firstly, the modeling of functions:



Introduction

However, When it comes to Visual Program Induction:
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for l( i= l[ 0 3 6 r] l{

lx=1 ly=1+i rx=3 ry=3+i r)

r}

l(

r)

rectangle

line l( lx=2 ly=4 rx=2 ry=3 arrow=1 r)

line l( lx=2 ly=7 rx=2 ry=6 arrow=1 r)

rectangle(lx=1,ly=i,rx=3,ry=i)

for (i = [1, 4, 7]) l{

r}

line(lx=2,ly=4, rx=2, ry=3, arrow=1)

line(lx=2,ly=7, rx=2, ry=6, arrow=1)

(a) actions as token set (b) alphabat as token set

for (i = [0, 3, 6]){
rectangle(lx=1,ly=1+i,rx=3,ry=3+i);

}
line(lx=2,ly=4, rx=2, ry=3, arrow=1);
line(lx=2,ly=7, rx=2, ry=6, arrow=1);

By using function modules; we could seperately learn the function dynamics and function parameters.

two challenges raises due to the huge program space...
Firstly, the modeling of functions:

(b) VPI with function modularization
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(a)function modularization



Method

However, When it comes to Visual Program Induction:
two challenges raises due to the huge program space…
Secondly, the learning of programs:
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(I) The program alias;                                                     (II) Our solution of Monto-Carlo Tree-Search solution.                                             



Experiment

We test our methods on several datasets:
firstly, the Pixel-Grid dataset: function tokenization vs. function modules
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Experiment

We test our methods on several datasets:
secondly, the Latex-Drawing dataset: Control-free Program Learning
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Experiment

We test our methods on several datasets:
third, the 3D Shape dataset: Control-based Program Learning
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