
Forensics applications

Hyperspectral Imaging HSI is a powerful technique

- to examine crime scene

- to document crime scene

- to verify security features of bank notes

These are customer examples of publicly available data. 

Successful implementation of HSI in forensics requires 

understanding in spectroscopy.



HSI Hyperspectral imager, VNIR (400 – 1000 nm)

Efficient for exact 

determintation of color, 

regarless of the support. 
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VNIR CASE 1: HSI used to verify security features 

of banknotes and other questioned documents 

(C) Themis Vision



VNIR CASE 2: blood stains – detection and age

(C)Blood changes its color outside the body.



VNIR CASE 2: blood stains – detection and age

(C)



VNIR CASE 2: blood stains @ simulated crime scene

New blood

(C)

• Blood can be used to distinguish from other 

substances

• Fresh blood can be distinguished from old 

blood 

• Read more in www: 1 and 2

http://www.ncbi.nlm.nih.gov/pubmed/22938693
http://www.chemimage.com/news/newsletter/forensic_focus/march2012.aspx


False color visualization of separating burnt and 

unburnt gunpowder.

”During the examination, 

slightly visible subjects like 

traces gunshot residue were 

easily detected with VNIR 

spectral camera. It could 

also separate burnt gunshot 

residue from the unburned 

gunpowder. The VNIR 

cameras could not reveal 

subjects which are not 

visible for the human eye.”

VNIR CASE 3: Burnt and unburnt gunpowder residue1

1 Jyväskylä University; National Bureau of Investigation, Finland; and Central Finland Police



HSI Hyperspectral imager, SWIR (1000 – 2500 nm)

Efficient for chemistry.

Separates items 

invisible to human eye!



SWIR CASE 1: blood stains1

RGB VNIR (400-1000 nm) SWIR (400-1000 nm)

• four different types of blood absorbed in a denim cloth

• two male persons, one female person, and animal

• SWIR camera detected the differences in blood stains

1 Jyväskylä University; National Bureau of Investigation, Finland; and Central Finland Police



SWIR CASE 2: separation of mixed and absorbed materials1

• SWIR camera identified all tested materials on wood

• SWIR camera separated black filler and black marker pen
1 Jyväskylä University; National Bureau of Investigation, Finland; and Central Finland Police

A SWIR pseudo color image. Separation of mixed paints and filler on pieces of wood



SWIR CASE 3: latent pepper spray / personal lubricants on fabric



SWIR CASE 4: explosive residues invisible to human eye



400 nm 207 nm 254 nm

Latent fingerpring at different wavelengths (ultraviolet).  

(C) Themis Vision

UV CASE 4: examination of latent fingerprints

HSI can be used
• to enhance the detection of latent fingerprints (UV) 

• to improve specificity without damage to the prints (UV)

• to identify specific ridge patterns of the fingerprint (UV)

• potentially to detect chemical residues on fingerprint 

ridges (SWIR)


