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Abstract 
 
This research was undertaken to develop a diffusive acoustic confocal imaging system 

(DACI) for prostate disease detection. The focus of this project is to obtain the phase 

information to characterize the variation in mechanical properties through the soft 

biological tissues. The importance of the phase was examined closely by investigating 

the acoustic propagation behaviour through the tissues. In order to realize the future 

prototype design used for routine examination, a practical design layout was 

introduced and the concept called virtual source was proposed. The diffusive scattered 

intensity at the virtual source position is able to provide sufficient intensity to carry the 

phase information. This concept was demonstrated by the simulation models created 

in ZEMAX and COMSOL using ray-tracing algorithm. 

A signal generation and data acquisition device was set up upon the universal software 

radio peripheral (USRP) platform to enable the high sampling frequency and the frame 

synchronization between the signal transmission and reception. Due to the in-phase 

and quadrature signal representation feature in the USRP, the phase was able to be 

preserved and measured directly. With the experiment conducted upon the prostate 

phantom with tissue mimicking material, DACI has demonstrated its ability to obtain 

both the magnitude and the phase information from the received signal. Future work is 

required to reconstruct the [D speed of sound information within the prostate gland by 

the phase information captured. 


