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Algorithm 1 Reinforcement Learning Framework for SBR

1: Initialize agent 7

2: Define reinforcement learning algorithm RL
3: for episode=1,2,...,N do

4: Initialize canvas Vj

5: Get goal image G

6: for t=0,1,...,T do

7 Observe s; = (Vi, G, o) for agent 7

8: Take action a; from agent 7

9: Render stroke A; = render(ay)

10: Make next canvas Viy1 = draw(A)

11: Apply state transition s¢11 = p(s¢, ar) = (Vir1, G, palaw))
12: Calculate reward from distances d(V;, G), d(Vi41, G)

13: end for

14: Step RL for agent m

15: end for

16 N =%
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Abstract

Design of Artificial Drawing Artist Using Deep

Reinforcement Learning

Lee Ganghun
Interdisciplinary Program in Cognitive Science
The Graduate School

Seoul National University

People easily draw to express their thoughts, while drawing requires some level
of aesthetic sense or even pondering ability. We can find drawing is a high-
intellectual behavior when we recall the fact that drawing is common in people
but not in animals. For that reason, hand-crafted algorithms devised for au-
tomated drawing have limitations representing the subtle pattern of diverse
drawing styles. However, several recent artworks have engaged deep learning
techniques, filling the gap between computational automation and aesthetic
sense. Stroke-based rendering (SBR), one of the computer graphics-based draw-
ing tasks, is a task placing “stroke” such as brush touches and stipples on
the digital canvas to complete target drawings. In this article, total 4 kinds
of reinforcement learning algorithms for each style of SBR scenarios are pre-
sented. Those scenarios are divided into pen drawings and high-level drawings:

pen drawing denotes doodle-like drawings drawn with single-colored pen, while

48 ""'h_g g _..;i L



high-level drawing denotes painting-like drawings drawn with diverse realistic
strokes or some parts of magazines. This article can be a useful reference to
artificial drawing agents using deep reinforcement learning, and the proposed
methods can be utilized to various art industries such as drawing software,

movies, animations, toys, shows, exhibitions, and so on.

Keywords: Reinforcement Learning, SBR, Stroke, Pen Drawing, Painting, Col-
lage
Student Number: 2020-27294
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