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Fingerprint
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Relative contrast index model (RCI)

Relative contrast index = log10 Valley intensity

Ridge intensity

Difference in contrast between fingerprint ridges
and valleys

The same specimen when using different instruments

These values are consistent ?



Measurement mode

Microspectrophotometer

� Scope mode

� Transmission mode

� Reflective mode

Materials and methods



�Reflective mode

���+��/!
0������ ���+��/!
0��������



Materials and methods (cont.)

� 1. Leica DMR ��� Ocean Optics HR2000

� 2. Leica Aristomat and Leitz MVP SP

� 3. CRAIC QDI 2010

Microspectrophotometer



Leica DMR ��� Ocean Optics HR2000

Leica DMR Ocean Optics HR2000



- Linked an Ocean Optics HR2000
spectrophotometer

- Spectrophotometer by a coaxial probe to
the camera mount of the Leica DMR
microscope

- OOIBase 32 software program version 2.0.6.5

- The spectrophotometer had fixed
specifications with the entrance
aperturesetat 50 mm,



-Slit width of 25 mm.

-Optical resolution of 0.1 nm

-Composite diffraction grating that ranged 200 nm to 1100 nm.

-The boxcar and averaging functions were each set to 5

-All other functions were either set to 0 (zero) or were not selected



-The lamp was allowed to warm up for a minimum of
60 min before use

-The almagnification was x400

-Eyepiece x(10) and the
objective lens x(40).



Leica Aristomat and Leitz MVP SP
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 Leica Aristomat and Leitz MVP SP



� The Leica Spectra Program,
version 1.32 for Windows 95

� the sensitivity was set at 7.5%

� lamp brightness was set at 50%

� The interval was set at the
lowest value possible, 0.1 s

� The spectrumbox had a range
of 400 nmto 700 nm



CRAIC QDI 2010



� CRAIC CCD Image Capture (IC)

� software (DFx41AF02)

� The optimum integration time
was calculated by the instrument
at 1913.23 ms

� Standard analysis conditions
were set with 400 nm to 700 nm
selected



� sampling time of 1242.51 ms

� resolution factor (0–15) was set at 4

� The video formats hada frame rate of 1280 x 960 at
7.5,3.75 frames/s.

� DC was 10 bit and the signal to noise ratio was
ADC 9 bit at 25 Co gain 0.



IC Capture
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� IC Capture

- IC Capture 2.0 was set at 50%

- The exposure was set between 1/83 s and 1/120
s

- Brightness was set to 63, gain to 300 and auto

reference parameter to 690

- optimum values with hue 181

- image parameter was set at gamma 12



Fuji Xerox
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Fingermark exemplar material



Reference standard and control

� mini GretagMacbeth ColorChecker



Data collection and analysis
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� Microsoft Excel
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Results

� Reference standard
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Fingermark exemplar samples

=� !
>��
������������7���7���> !
���	�����>�!
�
�7�#�!
�#!��"
30��



7	� !
>��
������������7���7���>����7�#�!
�#!��"
3 �����/�
����>�!
�����>�!�
�"��#!



� ����
�
����
�������� ONE WAY ANOVA
�����	
��	�
� 1

F2,87=367.4,P<0.0001


�
���� ��!"� 2

F2,87=262.2,P<0.0001


�
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F2,87=437.3,P<0.0001
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n 1 

F287=86.5,P<0.0001

n 2

F287=115.3,P<0.0001

n 3

F287=119.7,P<0.0001



Conclusions

� The relative contrast index model

� Identifying the model’s applicability to quality
assurance in forensic science

� Quantification of fingermark contrast reduces or
eliminates ambiguity

� The relative contrast index model provides a 
valuable framework and positive outcomes for
future forensic science research.



Discussion

� Irreconcilable differences existed between
the instruments

� The sampling aperture, operating software
and instrument sensitivities



Thank you
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