
Three-Dimensional Dithering and its effect on the Interfacial Strength
of Different Multi-Material Additive Manufacturing Processes - Sup-
plementary Document

Algorithm 1 Random Dithering

for z = 1 to Number of Layers do
for y = 1 to Number of Columns do

for x = 1 to Numbers of Rows do
Threshold(x, y, z) = Random Integer between 0 and 255
if ImageStack(x, y, z) > Threshold(x, y, z) then

Output (x, y, z) = 1 (i.e. Material 1)
else

Output (x, y, z) = 0 (i.e. Material 2)
end if

end for
end for

end for

Algorithm 2 Error Diffusion Dithering

for z = 1 to Number of Layers do
for y = 1 to Number of Columns do

for x = 1 to Numbers of Rows do
if ImageStack(x, y, z) > 127 then

Output (x, y, z) = 1 (i.e. Material 1)
else

Output (x, y, z) = 0 (i.e. Material 2)
end if
Old = ImageStack(x, y, z)
New = 255 × Output(x, y, z)
Error = New - Old ▷ Calculate the Error
Propagate Error to surrounding pixels according to predefined 3D

Error Diffusion Kernel (e.g. Figure 3 in main body)
end for

end for
end for
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Algorithm 3 Ordered Dithering

M1 = Basic Bayer Pattern ▷ Create Four Bayer Dither Kernels (Figure 7
in main body)
M2 = Shifted Pattern
M3 = Shifted Pattern 2
M4 = Shifted Pattern 3
for z = 1 to Number of Layers do

Layer Multiple = Remainder when dividing the current Layer number
by 4

if Layer Multiple = 1 then ▷ Use M1 for Layers 1,5,9,etc.
M = M1

else if Layer Multiple = 2 then ▷ Use M2 for Layers 2,6,10,etc.
M = M2

else if Layer Multiple = 3 then ▷ Use M3 for Layers 3,7,11,etc.
M = M3

else if Layer Multiple = 0 then ▷ Use M4 for Layers 4,8,12,etc.
M = M4

end if
Threshold( : , : , z) = Repeat M across size of each image
for y = 1 to Number of Columns do

for x = 1 to Numbers of Rows do
if ImageStack(x, y, z) > Threshold(x, y, z) then

Output (x, y, z) = 1 (i.e. Material 1)
else

Output (x, y, z) = 0 (i.e. Material 2)
end if

end for
end for

end for
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Algorithm 4 Interfacial Surface Area Measurement

Areax = Voxel Dimensiony × Voxel Dimensionz
Areay = Voxel Dimensionz × Voxel Dimensionx
Areaz = Voxel Dimensionx × Voxel Dimensiony
for z = 1 to Number of Layers do

for y = 1 to Number of Columns do
for x = 1 to Numbers of Rows do

if Material(x, y, z) ̸= Material(x+ 1, y, z) then
xcount = xcount + 1

end if
if Material(x, y, z) ̸= Material(x, y + 1, z) then

ycount = ycount + 1
end if
if Material(x, y, z) ̸= Material(x, y, z + 1) then

zcount = zcount + 1
end if
Interface Area = xcount × Areax + ycount × Areay + zcount ×

Areaz
end for

end for
end for
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