Inputs
+ 3D model

» Vertex coordinates (3D vectors)

» Normals (3D vectors)

» Edges, faces

» Texture / UV coordinates (2D vectors)
« Unwrapped texture (2D image)

Algorithm
1 [ := @
2 P:= @
37T := @

4 load image

i

simplify colors to available palette

6 separate colors

g

for each color ¢
identify island borders I, = {Icl Y S Icm}
9 I=TUl,
10 for each island ¢
11 split border polygon p, at edges into flat paths P, = {Bl Y SR Bn}
12 P=PUE,
13 foreach f=1,....k

o)

14 compute intersections of parallel line L ; with border polygon p;
15 split L, at edges into segments F; = {FELf)l i R FEi,f)n}
16 P=PUE,

17 for each path p; = ({Pl(ul, vy), By(ug,vy), ..., PO(umvo)}’ c) in P

18 interpolate 3D positions and get face indices from UV coordinates

19 Vi(@y,91,21), f1 ¢ Pi(uq,vp)

20 V2 (@2, Y2, 22), fo ¢ Fa(ug, v5)

21

22 | T=TU{({V, Vs, ..., V.},f,,c)}

Future considerations
+ Input may be a side image of the duck — add a projection step at the beginning

« Output can be optimized, for example by sorting the segments to minimize distance or normal
delta

Segments may be non-linear (e.g. arcs) depending on robot interface and constraints

« Segments may need to be split when crossing sharp edges

Other filling patterns can be implemented (e.g. concentric border, dots, waves, crosses, etc.)



Cross-face algorithm

1 Input: Point A on face Ay, with normal 4,,
2 Input: Point B on face By, with normal B,
s P—{}

4 if A; # By then

5 | compute the middle point M on face M, with normal M,,

6 | if dist(A, B) < d or max depth reached then
7 if angle(4,,, B,,) > 0 then

8 P=PU{(M,A,), (M,M,),(M,B,)}
9 else

10 P=PU{(M,M,)}

11 end

12 | else

13 if Ay # M, then

14 P = P U compute_edge_points(A, M)
15 end

16 if M; # Bj then

17 P = P U compute_edge points(M, B)
18 end

19 | end

20 end

21 return P
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