ASSESSMENT 1 - Key Concept Presentation 1 
You will each be allocated a topic to present based on the key concepts from modules 1, 2, 3, 4, 5, 7, and 8.
Develop a 5–10 minute PowerPoint presentation with a voice over. The PowerPoint presentation must:

1. Explain the concept in detail (relevant to your stream if applicable),
2. Provide any relevant equations and explain how to use the equations
3. Include a practical demonstration of the concept using an ultrasound machine if applicable/possible.
4. Include five quiz questions relevant to the presentation at the end of the presentation for your colleagues to answer (DO NOT INCLUDE THE ANSWERS). These can be short answer or multiple choice.
5. Information written or presented on the slide (i.e., equations, facts, images) must be referenced on the slide with a final slide that is a properly formatted reference list following the UniSA reference list guidelines. 
6. As well as your PowerPoint presentation, write a word document of your transcript which must be properly referenced with a reference list at the end (APA is the style supported by the university). Your word document must include your intended answers to your quiz questions that are on your PowerPoint. 


To submit you must do two things:
1. Upload your PowerPoint presentation in the Discussion Board titled 'Presentation 1' below.
2. Upload your word document transcript to the assignment 1 portal (Hand icon below titled Presentation 1).



Students will be allocated to a topic below:
	Module 1

	1. Describe how ultrasound travels through tissue and the properties of an ultrasound wave (compression, rarefaction, Amplitude, frequency, period, wavelength, velocity, c = fλ)

	2. Describe in detail the interactions of ultrasound with tissue;  reflection, refraction, absorption. Include Snell's law, but you do not need to cover how to calculate % reflection

	3. Describe in detail the interactions of ultrasound with tissue; scattering and divergence.

	4. Describe in detail the process of % reflection and how it depends on acoustic impedance

	5. Describe the intensity relationship between and amplitude. Also describe Huygen's Principle. 

	6. Describe attenuation of ultrasound focussing on dB loss and echo ranging.




	Module 2

	1. Discuss frame rate, spatial pulse length, pulse duration, pulse repetition frequency, and pulse repetition period including calculation of max frame rate

	2. Discuss axial resolution, lateral resolution, contrast resolution and temporal resolution

	3. Discuss the different types of transducers linear, curved, phased, matrix

	4. Discuss focussing of the ultrasound beam

	5. Discuss beamwidth and slice thickness including beamwidth at focus and sidelobes

	6. Explain A-mode, B-mode and M-mode and their applications and also discuss the various layers of an ultrasound transducer




	Module 3

	1. Discuss 1. Amplification. 2. the different types of storage devices eg PACS

	2. Discuss the primary components of an ultrasound machine using a block diagram to demonstrate

	3. Define the terms gain and power and the effect on an image of changing each

	4. Discuss TGC, how it works and what happens to an image when you change it

	5. Discuss dynamic range and the effect it has on your images. Also discuss what applications a high and low dynamic range is useful

	6. Describe pre and post processing techniques including read zoom and write zoom. 




	Module 4

	 1. Describe the interrelationship between frame rate, line density, sector angle 

	2. Introduce harmonic imaging. Demonstrate the advantages and disadvantages of harmonic imaging

	3. Discuss contrast imaging in ultrasound.

	4. Describe and demonstrate elastography in ultrasound 

	5. Demonstrate extended field of view imaging and 3D/4D imaging and their uses

	6. Describe speckle tracking, synthetic aperture imaging and briefly, Artificial intelligence in ultrasound




	Module 5

	1. Describe the basic assumptions of an ultrasound machine and what they mean

	2. Describe and discuss artefact avoidance strategies

	3. Describe acoustic speckle, focal zone banding, beam width, slice thickness and sidelobe artifacts

	4. Describe Acoustic enhancement, acoustic shadow, dirty shadow, dropout, venetial blind shadow, partial shadow, edge effect shadow and anisotropy artifacts

	5. Describe refraction artifact, ghost artifact, reverberation artifact, comet tail, ringdown, mirror image and reflection artifacts. 

	6. Describe range ambiguity, propagation speed, motion, acoustic window, angle of approach and mechanical artifacts. 




	Module 7

	 1. Describe the intensity descriptors SPTA, SPTP, SATP, SATA

	2. Describe Thermal Index, the different types of thermal index and how to reduce TI

	3. Describe Mechanical Index including transient and stable cavitation and how to reduce MI

	4. Provide a summary of the ultrasound safety statements and the ALARA principle

	5. Discuss dose, duty factor, dwell time, pulse average intensity and beam uniformity ratio. 

	6. Describe a summary of work done to date sonographers awareness of bioeffects and the bioeffects that can be caused by ultrasound




	Module 8

	 1. Describe and demonstrate axial resolution

	2. Describe and demonstrate lateral resolution

	3. Describe and demonstrate contrast resolution

	4. Describe and demonstrate temporal resolution

	5. Discuss tissue mimicking phantoms for quality control

	6. Describe the quality control program of an ultrasound department                                                                                                           



