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‘ Image Formulation Model

Imaging Model
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‘ Image Formulation Model

Imaging Model | =
“ I, =c diag(s,) r ([400nm,700nm] in 10nm)
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‘ Spectral Reflectance Model
-
e “ I, =c" diag(s,) r ([400nm,700nm] in 10nm)
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Projector SPD Model
-
R “ In=c" diag(s,) r ([400nm,700nm] in 10nm)
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Spectral Power

Projector SPD Dataset

Collect RGB projector spectral dataset for RGB primary basis function.

- This dataset is made from only mercury lamp projector
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Projector SPD Basis

RGB spectra basis are made from projector spectral dataset
- From contribution rate, we choose the number of basis of each primary color is 6
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‘ Projector SPD Basis

RGB spectra basis are made from projector spectral dataset
- From contribution rate, we choose the number of basis of each primary color is 6
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Spectral Reconstruction

Cost Function "
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Spectral Reconstruction

. Color rendering term
Cost Function " N =
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Spectral Reconstruction

Cost Function ,
] color rendering term
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Alternate Spectral Estimation
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Alternate Spectral Estimation
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Alternate Spectral Estimation

Cost Function ,
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Alternate Spectral Estimation
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Alternate Spectral Estimation

Cost Function ,
, color rendering term
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Repeat alternate estimation until the cost converges.
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Experiments

- Camera
Cannon 5D Mark II
(camera sensitivity is already
known from other paper)

- Projector
Casio XJ-SC21
Mercury lamp DLP projector
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Experiments

Target Object

- Macbeth Color Chart 18 chromatic patches (Real Image)

» Capture 7 images under Red, Green, Blue, Cyan, Magenta, Yellow, and White light
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‘ Spectral Reflectance Result

Spectral Reflectance
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Spectral Reflectance Result

Spectral Reflectance RMSE Table

Table 1: RMSE result for each patch of the colorchart
Patch 1 2 3 4 5 6 7 8 9 10
3band 0.046 | 0.074 | 0.122 | 0.185 | 0.186 | 0.149 | 0.203 | 0.076 | 0.087 | 0.077
9band 0.036 | 0.064 | 0.033 | 0.133 | 0.089 | 0.046 | 0.081 | 0.051 | 0.069 | 0.047

21band || 0.035 | 0.083 | 0.031 | 0.131 | 0.066 | 0.036 | 0.045 | 0.063 | 0.058 | 0.037

Patch 11 12 13 14 15 16 17 18 Average

3band 0.083 | 0.225 | 0.261 | 0.232 | 0.181 | 0.366 | 0.142 | 0.227 0.1620
9band 0.050 | 0.115 | 0.135 | 0.089 | 0.091 | 0.131 | 0.105 | 0.052 0.0787
21band || 0.041 | 0.210 | 0.102 | 0.132 | 0.086 | 0.116 | 0.143 | 0.036 || 0.0785

* RMSE for each patch is almost the same whether you use 3 or 7 images.
We think it is because each case projected the linear combination of
primary colors and the amount of input information is not changed.



SPD Result

Spectral power distribution (SPD)
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Conclusion

* We create a dataset of the spectral power distribution (SPD) of the
projector and make a model for projector SPDs by basis functions

* It was shown that even if the spectral power distribution (SPD) of
the projector 1s unknown, it is possible to estimate the spectral
reflectance and SPD at the same time to some extent.



