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Abstract: Results from a multi laboratory initiative aiming for performance assessment of diffuse 

optics instruments are presented. A total of 29 diffuse optical instruments with varied applications 

from 11 partner institutions were enrolled in the study. 3 internationally accepted, standardized 

protocols were used to assess the performance of these instruments. The overarching methodology 

and future actions of the exercise will be briefly discussed. 

 

1. Methodology  

A wide range of diffuse optics instruments belonging mainly to the partners of a European level Marie Curie 

Consortium BITMAP1, covering different techniques (Continuous Wave, frequency domain, time domain) and 

applications (mammography, oximetry, functional imaging, tissue spectroscopy) were chosen for this performance 

assessment exercise. As a first step performance assessment tests were performed on the instruments based on 3 

well accepted protocols which were followed by an initial comparison of the results. Future actions aim at 

deploying these measurements onto an open data repository and investigate common analysis tools for the whole 

dataset. 

2.  Implementation 

2.1 Instrumentation 

29 instruments at different TRL (technology readiness levels) were enrolled. Table 1 gives a brief summary of the 

different instruments enrolled, based on their applications and modalities. 

Table 1. Instruments enrolled for the exercise 

Application Modality Total 

CW TD FD MI 

Spectroscopy 1 9 1 0 11 

Imaging 0 4 0 1 5 

Oximetry 2 8 1 0 11 

DCS 0 2 0 0 2 

Total 3 23 2 1 29 
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DCS = Diffuse Correlation Spectroscopy, CW = Continuous Wave, TD = Time Domain, FD = Frequency Domain, MI = 

Modulated Imaging 

2.2 Protocols and Phantoms 

The performance assessment was based on the following 3 protocols. 

Protocol Tests Phantoms Measurable Characterizes 

 

MEDPHOT2 

Accuracy, Linearity, 

Uncertainty, Stability, 

Reproducibility 

Matrix of 32 

homogeneous 

phantoms 

Absolute absorption (µa) 

and reduced scattering 

(µ′s) coefficients 

Ability to accurately 

retrieve absolute optical 

properties 

BIP3 General performance, 

Responsivity, DNL 

Responsivity IRF, Background, DNL, 

Responsivity 

General instrument 

performance 

nEUROPt4 Depth selectivity, lateral 

resolution 

Solid 

switchable  

Contrast, Contrast to 

noise ratio 

Ability to detect an 

inhomogeneity 

 

3.  Results 

Fig 1. The absorption and reduced scattering coefficient spectra obtained by the different instruments on one 

of the 32 phantoms as a part of the first protocol: MEDPHOT. The legend corresponds to a unique identifier 

for each instrument enrolled. Not all instruments were eligible for all the tests. 

 
Figure 1 shows an example result of one of the performance assessment tests of the MEDPHOT protocol. Here we 

record the spectral response of the instruments when used to measure the optical properties of one of the 32 

phantoms. The 3 protocols in total test multiple other aspects like the contrast detecting capabilities, linearity in the 

detector response, etc. On average, a total of 10 tests were performed on each instrument. Figure 1 also shows 

considerable variation in the retrieved optical properties which can partially be attributed to the diverse analysis 

methodologies employed to retrieve these results. The further actions of open data and use of common analysis tools 

mentioned earlier could be of great interest in overcoming these issues in the future. In the interest of space the 

results from the other tests have not been presented in this abstract. 

4.  Conclusions: 

In Conclusion, 29 diffuse optics instruments from 11 different institutions across 7 EU nations were enrolled in a 

large-scale multi-laboratory performance assessment exercise. A total of 10 tests based on 3 international protocols 

were employed and the preliminary data analysis was performed. These results could give valuable insights into the 

advantages and shortcomings of the field of diffuse optics. 
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