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Abstract: To evaluated capabilities of multispectral TD-DOT systems in reflection geometry, we 
performed a measurement campaign on multimaterial composition phantoms. Results show correct 
composition gradation of inclusions but still lack absolute accuracy. 
OCIS codes: (170.6920) Time-resolved imaging; (110.6960) Tomography; (100.3010) Image. 
OCIS codes: (170.6920) Time-resolved imaging; (110.6960) Tomography; (100.3010) Image reconstruction techniques; 
(110.0113) Imaging through turbid media; (030.5260) Photon counting; (230.5160) Photodetectors. 

 

1.  Introduction 

Optics in diffusive media is a modality which allows to characterize in-vivo and non-invasively the optical properties 
(absorption µa and scattering µs’) of biological samples and may be used to diagnose pathologies like breast cancer, 
osteoarticular diseases or brain injuries like ischemia or hemorrhage. It also may be used to monitor brain activities 
during a variety of tasks or autologous tissues (“flap”) in reconstruction surgery [1].  

For most of the envisioned medical applications, the reflection geometry is preferable to eventually design a hand-
held probe. For such a geometry, time-domain measurements, i.e. obtained with pulsed sources and time-resolved 
detectors are advisable since they contain specific information about the depth of light-matter interactions.  

The technique can be coupled with tomography technique, i.e. using a set of source-detector pairs and performing 
reconstruction, so as to obtain 3D maps of optical properties at depths of a few cm, and coupled to multispectral 
approach, i.e. using multiple wavelengths, to decompose results on a material basis. In general, near infrared light is used 
for probing tissues since their absorption is minimum around 800 nm and the material basis considered is 
oxy/deoxyhemoglobin (HbO/Hb), which are physiologically of relevance and exhibit a specific spectral signature in this 
range of wavelengths.  

To evaluate the capabilities of time-domain multispectral diffuse optical tomography to recover accurate material 
quantities, we conducted an extended experimental campaign on synthetic media (phantoms). Such media were built to 
mimick diverse Hb/HbO content scenarios. It consisted of one or two liquid inclusions with various material quantities 
dived at various depth inside a uniform liquid background. Due to the difficulties to find stable materials exhibiting 
spectral behaviors comparable to HbO/Hb, experiments were conducted with visible light (around 600 nm) where 
standard inks (black and cyan) can be used. Time-domain data processing was performed by using the Mellin-Laplace 
transform, either with the assumption of the inclusion positions, or without this assumption. 

The paper is organized as follows: section 2 presents the time-domain multispectral acquisition system, the phantom 
making and the data processing procedure, section 3 presents an excerpt of obtained results and section 4 is a discussion. 

2. Material and method 

Acquisition scan: 
We used the same setup as in [2] except that we changed the laser source by a supercontinuum laser (SuperK 

EXTREME, NKT photonics, 10 ps pulse width) and added a fast wavelength selection system, an acousto-optical 
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