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1. Introduction 

With the development of industry, agriculture, medicine 
and so on, the measurement of spectrum reflectance distri-
bution of object becomes more and more important, espe-
cially in spectral photometer field [1].  We presented the 
improvement of color reproduction in color digital holog-
raphy [2]. In the previous report, all of known reflectances 
of a Macbeth color checker were trained to improve the 
overall color reproduction of object. 

In this paper, we demonstrate spectral estimation of ob-
ject, whose spectral reflectance has been unknown, in digi-
tal holography. The effectiveness of the proposed method 
was confirmed by an experiment. 

2. The Proposed Technique 
The principle of the proposed technique is shown in 

Fig.1. In this technique, multiple lasers operating at differ-
ent wavelengths such as red, green, blue (R, G, B) are used 
to record the complex amplitude of the object, and the cor-
responding monochrome-reconstructed image for each 
wavelength can be reconstructed. After that, the intensity 
distributions of these reconstructed images are used to es-
timate the continuous spectrum reflectance distribution of 
object by spectral estimation method [3].  

 
 

Fig. 1. Principle of the proposed technique. 

3. Experiment 
We conducted an experiment to demonstrate the pro-

posed technique. The object was a Mini Color Checker 
Chart with 24 colors and the size is 57.0 mm × 82.5 mm as 
shown in Fig. 2, and each color was numbered. The object 
was located 470 mm away from the CCD plane. Three la-
sers operating at 473 nm, 532nm, and 633 nm were served 
as the light sources. A monochrome CCD camera with 

2456(H) ×2058(V) pixels was used. When we estimated the 
spectral reflectance distribution of one color which was 
arbitrarily chosen as an object whose spectral reflectance 
distribution was unknown, the other 23 colors were used 
for the training set. We arbitrarily chose the spectral reflec-
tance distribution of one color (No.3) for the object whose 
spectral reflectance distribution is estimated, and compared 
the estimated result with the true values, which are given by 
the manufacturer. The experimental result is shown in Fig.3. 
As seen from the figure, the spectral reflectance was suc-
cessfully estimated, and the proposed technique was ex-
perimentally confirmed. 
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4. Discussion 
The curves of the spectral reflectance distributions ob-

tained in experiment were greatly similar to that generated 
by the true values. However, there exist some dissatisfac-
tory components in the 400nm-450nm bands, 
480nm-520nm bands, and 650nm-700nm bands. This is 
because only three laser lines that are operating at 473nm, 
532nm, and 633 nm were used to estimate the spectral re-
flectance distributions of the object. To improve the esti-
mation accuracy, more laser lines may have to be used.  

5. Conclusions 
We have demonstrated that the spectral estimation of an 

object by digital holography. The effectiveness of the pro-
posed method has been experimentally confirmed. It will 
contribute to high-precision 3D measurement and spectro-
scopic measurement of object, such as blood measurement, 
living cell measurement, and so on. 
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Fig. 2. Photograph of the 
object. 

Fig. 3. Experimental result (No.3 
color). 
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