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Course Objective:
1. To study the detection and estimation with the processing of information bearing signals for
the purpose of making inferences about the information that they contain.
2. To provide an introduction to the theoretical principles underlies the development and
analysis of techniques for such processing.
3. To study the Detectionandestimationapplicationsinvolvemakinginferencesfromobservations
that are distorted or corrupted in some manner.

Teaching Scheme Evaluation Scheme (Marks)
. Hours per week Theory (Marks) Practical (Marks)
Credit SEE CCA SEE CCA Total
L|T| P | Total (Marks)

Min. Max. | Min. | Max. | Min. Max. Min. Max.

3 3 - - 3 24 60 16 40 - - - 100

Subject Contents

Sr. . Total Weight
Topic
No Hours (%)

1 Background:ReviewofGaussianvariablesandprocesses;problemformulationand 5 5
objectiveofsignaldetectionandsignalparameterestimationindiscrete-timedomain
StatisticalDecisionTheory:Bayesian,minimax,andNeyman-Pearsondecisionrules,

2 | likelihoodratio,receiveroperatingcharacteristics,compositehypothesis,locallyoptimumtests, 8 15
detectorcomparisontechniques,asymptoticrelativeefficiency.
DetectionofDeterministicSignals:Matchedfilterdetectoranditsperformance;generalizedmat

3 | chedfilter;detectionofsinusoidwithunknownamplitude,phase, 6 15
Frequency and arrival time, linear model.

Detection of Random Signals: Estimator-correlator, linear model, general

4 | Gaussiandetection,detectionofGaussianrandomsignalwithunknownparameters,weaksignal 6 15

detection.
Nonparametric Detection: Detection in the absence of complete statistical description
5 | ofobservations,signdetector, Wilcoxondetector,detectorsbasedonquantized 6 15

observations,robustnessofdetectors.
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EstimationofSignalParameters:Minimumvarianceunbiasedestimation,Fisherinformation
matrix, Cramer-Rao bound, sufficient statistics, minimum statistics, completestatistics,
linear  models, best linear unbiased estimation, maximum likelihood

estimation,invarianceprinciple,estimationefficiency,Bayesianestimation,philosophy,nuisan 6 20
ceparameters,riskfunctions,minimummeansquareerrorestimation,maximumaposteriori
estimation.
SignalEstimationinDiscrete-Time:LinearBayesianestimation,Weinerfiltering,dynamical 5 10
signalmodel,discreteKalmanfiltering.

Total 39 100

Review Presentation: The student is expected to spend minimum 2 hours per week (as mentioned
inthe time table) to refer at least two peer reviewed journal papers related to this domain/subject.
Thestudent is expected to identify issues/challenges and emerging trends in the domain/subject.
Studentis supposed to explore various video lectures (E.g. NPTEL) available in the domain/subject.

Student isrequiredtomakea review-presentationontheworkcarriedoutforthesame.

Recommended sites for journal papers are (1) dl.acm.org (2) springer.com (3) sciencedirect.com
(4)elsevier.com(5)ieeexplore.ieee.org(6)scholar.google.co.in(7)scopus.comorothersofsamerepute.

ListofTextBook:

1. "Detection, Estimation, and Modulation Theory, Part |, Il, and lll", H. L. Van Trees, John

Wiley,1968
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Course Learning Outcomes (CLO): On completion of this course, the students will be able to:

CLO Description Bloom’sTaxonomyLevel
CLO1 To understand statistical decision theory,detection of 1 Remembering
deterministic and random signals, nonparametric detection 2 Understanding
CLO2 | Tounderstand and Learn various estimations methods. 2 Understanding
CLO3 | To develop various applicationsnamely, Direction- 2 Understanding
of-arrival and time-of-arrival estimation algorithms,
Source localization/positioningsystems,
CLO4 | Detectionofweaksignals andsignalswith structure. 3 Applying
CLO5 | Estimation of Signal Parameters 4 Analyze
CLO6 | Signal Estimation in Discrete-Time 6 Create
Mapping of CLOs with POs & PSOs
ProgramOutcomes(POs) Program
Course SpecificOutcomes(P
SOs)
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