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TETRA Digital Photonics Laboratory
BioScan and SkinOptics • Bachelor level • 90 minutes • SYNTHETIC DATA ONLY
Objectives
Relate electromagnetic boundary conditions to idealized reflectance; calculate image-derived optical indices; quantify repeatability; critically discuss acquisition confounders and validation limits.
Schedule
0–15 theory; 15–30 BioScan demonstration; 30–50 BioScan analysis; 50–70 SkinOptics analysis; 70–85 discussion; 85–90 exit ticket.
Safety, privacy and scientific scope
All datasets are synthetic. No volunteer photography is required. Do not infer disease, skin health, tissue refractive index, absorption coefficient, scattering coefficient or oxygenation from these indices. Smartphone cameras are uncalibrated measurement chains. Any future human-subject collection requires institutional ethics/privacy review as applicable.
Part A: Idealized electromagnetic reflectance (10 min)
At normal incidence between two nonabsorbing media, calculate R=((n1−n2)/(n1+n2))² for n1=1.00, n2=1.40. Express as a percentage. List three reasons this does not predict the smartphone camera pixel value.
Part B: BioScan synthetic RGB dataset (20 min)
Repeated fingertip-inspired RGB triplets: (142,95,80), (146,96,82), (139,94,79). For each repeat calculate red fraction fR=R/(R+G+B). Compute mean, sample standard deviation and CV=100×SD/mean. Explain two potential causes of variability.
Part C: SkinOptics synthetic dataset (20 min)
Standard illumination RGB=(170,130,110); warm illumination RGB=(190,125,95). Compute red fraction fR and red-green contrast C=(R−G)/(R+G) for each. Explain why a difference does not establish a physiological change.
Part D: Apparent attenuation (10 min)
Using synthetic intensities I0=200 and I=120, calculate Aapp=−log10(I/I0). State the conditions necessary to interpret optical attenuation physically.
Discussion (15 min)
Compare Fresnel reflectance with RGB proxies. Discuss illumination spectrum, exposure, auto white balance, camera response, pressure, motion, skin geometry and reproducibility. Identify a calibration experiment you would design.
Submission
Submit a two-page report containing equations, calculated tables, one plot, limitations and conclusions. Assessment: theory 25%, BioScan 25%, SkinOptics 25%, interpretation 25%.




