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Abstract: 

Illumination sources play an important part in the image generation process. Image generation and 

display has traditionally been limited to three colors. However, the advantages of hyperspectral imaging 

are becoming popular now [1]. Illumination of objects with various wavelengths can provide valuable 

information that cannot be obtained by three colors only. Applications of such techniques can be found 

in biomedical engineering and biometric screening. Particularly, multi-spectral illumination has been 

proposed for better fingerprinting detection and palmprint verification [2-4].  

In this project, we study the effect of illumination wavelength on fingerprint images. The goals of the 

projects are to design and implement a system of illumination that will produce light of few nm 

bandwidth at a time in the whole visible wavelength range (400 nm – 700 nm). The prosed technique 

will be to use linear variable filter used in conjunction with a broadband source. This will be used as the 

illumination source for generating images of fingerprints. The images thus generated will be used to 

study the results of the illumination wavelength on fingerprint images. In particular, we are interested in 

finding the wavelength that produces the best contrast. As part of the project, a metric will be 

developed to analyze the contrast of the fingerprint images.  
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Reviewer’s Comments: 

 

(1) How will you generate these images? Are the different illuminations generated using a physical 

filter or will the student take an image under broadband light and perform post processing?  

Response: 

The images will be generated under different illumination by filtering. The intent is to use linearly 

variable filters in front of a broadband source and move the filters to achieve various wavelength. 

Depending upon the size of the aperture, it is estimated, that about 10 nm bandwidth light can be 

obtained.  

(2) What is the “metric” that will be used to analyze the contrast of the fingerprint images? 

Response: 

The intention is to use the depth of modulation to calculate fringe contrast. The fingerprint images 

should have trough and valleys corresponding to the ridges on the fingerprints. The best wavelength 

should provide larger contrast between these lines. It could turn out that the fingerprint image contrast  

are not sensitive to the illumination wavelength. I believe that this could still be a valuable exercise to 

study this effect. Since there are lots of lines on the image, we can do a histogram (two level) or binarize 

the image and then find out which illumination wavelength provides the largest difference in the two 

levels.  

(3) What is the dataset that will be used to evaluate the system / is there some ground truth 

fingerprint data? 

Response:  

The data set will be generated during the experiment. I will take fingerprint images under different 

illumination wavelength and simply calculate the contrast of the images as stated above. The errors due 

to camera misalignment and other factors should not affect the results and this will equally affect all the 

images.  

(4) Is there a baseline system that you will be comparing with? 

Response: 

As the main purpose of the system is to study the effect  of performance and not invent a new system, 

there will be no baseline system to compare with. For future studies, perhaps the results can be 

integrated to existing systems. The contribution of this project to the existing systems will be to suggest 

an illumination wavelength that can enhance the performance of current systems.  

 



(5) What is the ultimate goal of the project (e.g., improving fingerprint detection)? 

Response: 

Indeed the goal of the project is to improve the current fingerprinting detection systems by optimizing 

the wavelength. Commercially available fingerprinting systems usually do not have the option of 

changing wavelength and hence a new setup is required to study the effect of wavelength. As a follow-

up study, the final results can be applied to existing systems and can be evaluated of the performance 

indeed becomes better.  


