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Table 1: PFA parameters

(a) LoG based (b) Wolffsohn1 (c) Wolffsohn2 (d) Wolffsohn3
σ 5.0 2.0 2.0 2.0

gain 0.31 0.45 0.60 0.65
sat -0.26 1.00 -0.50 1.70

cont 0.02 0.00 0.02 1.00
d (R,G,B) - (0,0,1) (1,1,1) (1,1,1)

the object surface differs by transforming the captured images into
monochrome.

Figure 7 shows the differences in P(x,y) between the original
condition where reflective properties were not manipulated ("Orig-
inal") and when reflective properties were manipulated using both
Condition I and Condition II. For this simulation, four image pro-
cessing algorithms with specific parameters that induce Turing pat-
terns, as depicted in Figure 6, are applied.

7. Discussion

In Figure 7, Turing patterns are generated even when Condition
I is applied, as shown in (a). However, upon applying Condition
II, ripples in areas devoid of patterns disappear, while the fabric’s
pattern contours remain accentuated, as depicted in (a). It is worth
nothing that the color of the reflective surface can influence the
shape of Turing patterns, whereas the amount of D∆ does not affect
the shape of Turing patterns. In Figure (b), the weakening of Tur-
ing patterns on the upper background of the fabric under the Orig-
inal condition is observed when applying Condition I. This sug-
gests that the amount of D∆ may potentially control the behavior of
Turing patterns. Figure (c) shows that the system remains invariant
to D∆. Concerning the variable K, even if the color of the surface
changes, Turing patterns are consistently generated. However, the
color and bleeding of P(x,y) undergo significant changes. There-
fore, we expect the differences in K will emphasize Turing patterns
emergence. Finally, in Figure (d), variations in K lead to changes
in the color of some contours, yet consistent generation of Turing
patterns is observed in all cases. Thus, in this pattern generation
process, the reaction and diffusion terms attributed to R(x,y) are
significant, resulting in Turing patterns that are unaffected by the
diffusive components or coloration of the reflective surface.

8. Conclusion

This paper successfully demonstrated that Pixel Feedback Anima-
tion (PFA) can be effectively modeled as a reaction-diffusion sys-
tem with three variables, utilizing RGB channels through a com-
prehensive analysis of the projector-camera system. The investiga-
tion further revealed that the reaction and diffusion terms in this
model encompass components from direct reflection on the reflec-
tive surface, subsurface scattering, and those related to target image
generation in the Bubble effect.

Through the utilization of our implemented simulator, we have
showcased the potential of image processing techniques and param-
eters in manipulating the emergence of Turing patterns, particularly
leveraging subsurface scattering and the reflectance of the surface.

While the presented image processing and parameters serve as ex-
amples, it is important to acknowledge the possibility of other tech-
niques and parameters dramatically altering Turing pattern expres-
sion based on reflective properties. Nevertheless, the study under-
scores the intricate balance of factors from target image generation
and reflective properties in PFA’s reaction and diffusion terms, in-
fluencing the manifestation of Turing patterns. In light of this com-
plexity, the challenge arises in attempting to employ identical im-
age processing and parameters for manipulating Turing patterns in
objects with varying reflective properties.

Future research directions suggest exploring processing tech-
niques such as normalization of captured images to address diverse
reflective properties and investigating generic methods for reliably
manipulating the emergence of Turing patterns across a range of
scenarios.
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Figure 7: Turing Pattern Control. This figure illustrates the manipulation of Turing pattern expression under various conditions. In (a),
the coloration of the reflective surface influences pattern expression, while D∆ presence does not. In (b), D∆ potentially controls pattern
expression. In (c), D∆ remains invariant. For K, changes in the reflective surface’s color highlight differences in K, but Turing patterns
persist. In (d), Turing patterns are consistently generated, unaffected by surface color or diffusive components in this pattern generation.
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