
ECE Capstone program 
Spring 2018 

Project Abstract & Info 
 
Please provide the following information to be shared with on capstone information exchange platform: 
 
1. Project number: 
S19-51 
 
2. Project title (as will appear on the poster):  
UWB Radar System Design For Vital Sign Detection 
 
3. Team members: 
Jonathan Scott 
Salman Hoque 
Mushfiq Atul 
Taewon Kim 
 
4. Adviser(s) name(s): 
Chung-Tse Michael Wu 
 
5. Up to 5 keywords that will help to classify the project scope:  
Ultra-wideband (UWB), impulse radar, vital sign detection, radio frequency (RF) 
 
 
6. Project abstract (up to 250 words) to be shared with judges: 

The detection of vital signs via radio detection and ranging (radar) is an area of research that 
primarily focuses on narrowband signals and Doppler radar methods. Most radar systems in literature 
rely on line-of-sight to measure frequency shifts in reflected signals to determine respiration or heart 
rate. Ultra-wideband (UWB) is an emerging technology that allows for extremely accurate time of flight 
measurements and thus mm-level resolution in distance measurements, due to its high degree of 
temporal localization (e.g. pulses typically on the order of sub-nanoseconds). UWB (also termed impulse 
radar) is so named because of its wide frequency response due to the extremely short pulses generated. 
By using extremely short pulses of radiated energy with highly accurate timestamps, the resolution 
needed to detect respiration and heart rate can be achieved. Another advantage of UWB systems is 
their robustness to multipath effects – the extremely short duration of radiated pulses implies that 
reflections rarely interfere with signals of interest, as there is a short window of time over which 
interference can occur. This also enables the possibility of non-line-of-sight vital sign detection, as 
reflections rarely interfere with each other and those of interest will not be distorted. This project will 
use develop the necessary UWB radar components (antenna design, transceiver, signal processing) for 
vital sign detection. 
 


