Follow us on Facebook and Instagram

EN v

[(® Online HOME PROJECTS ~ EXHIBITIONS ~ TECH BOOKLET ~ CONTACTUS SEARCH Q
L \ = Exhibition
= =

Home ' Project + Biomedical Sciences and Healthcare Technologies - T-ray Camera Speed
Boosted a Hundred Times Over

T-ray Camera Speed Boosted a
Hundred Times Over

= Print the page

#Screening #Imaging

Femtosecond fiber
laser with
delay line

THz emitter

ject
Lens Opje
S -Image plane

i atial enco-
Ei%g mask
PROJECT QUICK FACTS

Principal Investigator

Prof. MACPHERSON Emma

DEPARTMENT OF ELECTRONIC ENGINEERING AT CUHK
AND THE DEPARTMENT OF PHYSICS AT UNIVERSITY OF
WARWICK

Innovation and Technology Commission

Terahertz (THz) radiation, or terahertz radiation (T-rays), sit in-between infrared and Wi-Fi on the electromagnetic spectrum. T-rays have different properties
from other electromagnetic waves, most notably they can see through many common materials. Another quality is that the low-energy photons of T-rays are
non-ionizing, making them very safe in biological settings including security and medical screening. They are also highly sensitive to water and can observe
minute changes to the hydration state of biological matter. This means that diseases perturbing the water content of biological matter, such as skin cancer.

However, THz technology is still not widely used in commercial settings for the last 25 years as the cost, robustness and/or ease of use is still lagging behind for
commercial adeption in industrial settings.

This project has reached a crucial milestone towards developing single-pixel T-ray imaging technology. Their single-pixel T-ray camera reached 100 times
faster acquisition than the previous state-of-the-art, acquiring a 32x32 video at 6 frames-per-second, without adding any significant costs to the entire system
or sacrificing the sub-picosecond temporal resolution needed for the most sought-after applications, potentially opening the opportunity for them to be used in
non-invasive security and medical screening. We do this by firstly determining the optimal modulation geometry, secondly by modelizing the temporal

response of our imaging system for improvement in signal-to-noise, and thirdly by reducing the total number of measurements with compressed sensing
technig

Future work will focus on improving the signal-to-noise and optimizing the software needed for accurate medical diagnosis, with the ultimate goal being to use
single-pixel THz imaging for in vivo cancer diagnosis.
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