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*  Answer All Questions N _
e CO! - Gathering the various concepts of steganography to access the sensitive information
concealing of message, image, audio or video within another file. o

CO2 - Acquire the various concepts of watermarking for digital aulhcntncatmn and
authorization schemes rela‘ed to electronic documents, image and video.
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' Question i
=) Assume. vou are a data scieatist working for a medical startup thqt focuses
on dcvc]opiﬁg portable ultrasound machines. These deviges are ~Lfsc.d in remote
areas where internet bandwidth is limited, makmg_ efficient image
rransmission a priority. The uitrasound images, capmrcd_m grays_cale, 91“[en
contain redundant information that could be compressed ‘wnhout.losmg_ crmc"a!

diagnostic details. To address this challenge, your team Is experimenting with
| the Hadamard transform, which' helps reduce the size of the image Qam by
| identifiing and compressing low-importance information while preserving key
| features necessary for diagnosis. .

] You are tasked with testing the compression algorithm on a small,
[ representative section of an ultrasound image. The following 4x4 block J
' represents pixel intensities from an ultrasound scan:

140 142 135 138
._|144 139 140 137 4+
Ultrasound Block=J133 136 142 145 2+

138 140 137 139 -2+
Apply the Hadamard transform to the 4x4 biock of the ultrasound image to | 2=

separate the critical data from the redundant information. 10
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- {4 Marks)
b) A university is looking to protect the integrity of'its academic publications
by embedding information thar can verify the authenticity of the documents.
However, they also want to ensure that if any content is modified, it can be
easily detected. Which watermarking technique would best suit their needs?

(2 Marks)
¢) An online streaming service is facing issues with unauthorized copies of
their shows being circulated. They want to implement a solution that can
withstand various manipulations, like downloading and re-uploading. What
watermarking technique shoulo they choose?

‘ (2 Marks)
d) A photographer wants to share their images online while discouraging users
from claiming ownership. They are also concerned about unauthorized edits
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