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Abstract Given the radiance map, the user indicates a region sur-
Extracting fine patterns on real surfaces is a difficult probrounding the highlight of interest. We then fit the Phong
lem. We present a solution to extract such patterns anodel (see equation 1)
specular surfaces, and to synthesize similar patterns as
bump maps. Tspec = ks cos™ a 0}

Keywords: radiance maps, Phong model, specular rEﬂe‘f()r specular reflections to the data in the constructed ra-

tion. diance map to compute the roughness exponejiof
] the equation 1. The fit proceeds with a binary search be-

1 Introduction tween the values of the radiance map and the values pre-
Bump maps contribute significantly to the visual realismjicted by the Phong model. Finally, we subtract the fitted
of synthetic surfaces and, for this reason, are often usgthong model to the radiance map to remove the effect of
in computer graphics. We propose a technique to interaghe specular reflection. Unfortunately, the fit might not be
tively extract bump maps from real photographs using thgerfect and some of the specular reflection may remain.
specular reflections in order to synthesize surfaces similgg remove the undesired effect of the low frequencies still
in appearance to the photographs. present in the image because of the errors of the fit, we

The work previously published in this field addressegise the FFT of the radiance map subtracted by the Phong
mostly the synthesis of real BRDFs. Satoal. [S] com-  model to highpass filter the specular reflection. This pro-
pute a synthetic BRDF by sampling a real BRDF usingess gives a cleaner unshaded pattern over the surface in
a robot arm. Ward [3] fits gaussians in order to synthethe photograph and serves as a basis for synthesizing the

size anisotropic specular reflections but does not recovgimp map. Figure 1 illustrates every step of the process.
the bump map associated with the surface. Many authors

have extracted shape from diffuse reflection [4], but little

attention has been devoted to highly specular surfaces.3 Synthes_is of the Bump Map _ _

To synthesize the bump map, we use the information of
2 Extraction of the Bump Map the radiance map resulting from the previous steps only
Because specular reflections are very sensitive to pertl%%S'?eer;h:n;gggonn[g}( L??hsepzru;ﬁ{rﬁlggsg% Wee dus € I\E/:‘/z:
bations of the surface normals, fine variations in surface P 9 bp y

height might be more easily perceived on highly specfnd Leung [2]. This algorithm takes a long time but gives

| ) . . : Ee best observed results in presence of semi-structured
ar materials than on diffuse materials. We suppose: ( . .
highly specular surfaces; (2) camera and light directionthures' Figure 2 gives an example of bump map synthe-

ghly sp . (2) g
almost parallel; and (3) that the surface is mostly perpeﬁ-'s'
dicular to the camera (and light). Under such conditions,

a brighter pixel means that the microfacet is perpendicu-
lar to light and a darker pixel means that the microfacet
is not perpendicular or is in shadow.

Specular reflections in digital photographs often over-
saturate the image causing loss of information. In order
to effectively use specular reflections to extract the bump
map of a given surface, we need a more precise input
than ordinary photographs. Debewetcal. [1] construct ] ) .
radiance maps using photographs. We use this method fggure 2: Input (left) and synthesized bump map (right)
remove the oversaturation in specular reflections.
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Figure 1: (a) Image of a specular reflection; (b) height field of the reconstructed radiance map; (c) Phong model fitted
to the radiance map; (d) radiance map after subtraction of the Phong model; (e) and radiance map after subtraction
and highpass filtering

4 Rendering and Results
We rendered surfaces using a standard ray-tracer with 10
rays per pixel. The exponent of the specular reflection
and the bump map were computed with our method. Cur-
rently, the user must provide a scaling factor that bounds
the radiance color and the actual height of the points on
the synthetic surface. He also has to input the color of
the specular reflection. These informations could be ex-
tracted automatically using statistical data obtained from
the input radiance map. Figure 3 gives examples of syn-
thesized bump maps. The printed version of this poster
might not give the best credit to these results, please con-
sult the original file.
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