
Medical Imaging 
Assignment for 13BM 

 

Q. 1: Given the mathematical formulation of the ultrasound attenuation tomography in [1], 

work out equivalent mathematical formulation of the reflection tomography using the 

same symbols.  

 

Q. 2: Find out and explain in detail the attenuation factor and given density as a function of 

frequency. Also find out and explain in detail, the relationship between attenuation factor 

and elastic constant as a function of frequency. Describe the possibility of using this 

information to find complementary anatomical details in ultrasound imaging, with the 

help of necessary mathematical formulation. 

 

Q. 3: Intensity of ultrasound is defined as the pressure per unit of area. An ultrasound wave 

with a frequency of 5 MHz and an intensity of 20   
  

   
 traverses a medium with an 

acoustic discontinuity at 5 mm depth. Assume there is no attenuation in either medium. 

The power collected by the transducer is 0.2 mW over an aperture of        . 

a) Calculate the transmitted intensity. 

b) Assuming           
   

   
, calculate   . 

c) Calculate the reflected pressure and show that the reflected and transmitted 

pressure combined would yield the incident pressure. 

 

 

Q. 4:  What is Second Harmonic Ultrasound imaging? Explain its working principles and its 

applications.  

 

Q. 5: Describe necessity and benefits of image fusion as applied to medical images. Why 

would we fuse images from two different modalities? Write a brief state of the art report 

citing at least 10 research articles. 

 

Q. 6: Compare all the imaging modalities that we have studies, stating advantages and 

disadvantages of each of the modality, along with their overlapping as well as 

complementary applications. 
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