




59 21OE021 Fundamentals of Computer Vision 1,2,3,12 3 - - 3 
60 21OE022 Data Visualization Techniques 1,2,3,5,10 3 - - 3 
61 21OE023 Occupational Health and Industrial Hygiene 1,3,6,8,10,12 3 - - 3 
62 21OE024 Safety in Engineering Industries 1,3,6,8,10,12, 3 - - 3 
63 21OE025 Reliability Engineering and Integrated Management 

Systems 
1,3,6,8,10,12, 3 - - 3 

64 21OE026 Time Series Data Analysis and Modelling 1,2,3,10,12 3 - - 3 
65 21OE027 Artificial Intelligence for Business Intelligence 1,2,3,5,12 3 - - 3 

 





















































































































































































































































































21OE023 OCCUPATIONAL HEALTH AND INDUSTRIAL HYGIENE 

3 0 0 3  
Course outcomes:  

1. Explain the various physiological functions of our body and the test methods for periodical monitoring of 
health 

2. Determine the physical hazard at workplace and suggest control measures.  
3. Explain the chemical and ergonomical hazards at workplace with adequate mitigating actions 
4. Identify notifiable occupational diseases arising out of Occupation and suggest methods for the 

prevention of such diseases. 
5. Explain occupational physiology and toxicology 
6. Evaluate the biological and ergonomical hazards at workplace and associated risk factors 

 
COs – POs Mapping  

COs PO1 PO3 PO6 PO7 PO8 PO10 PO12 

1 2 2 3 1 2 2 2 
2 2 2 3 1 2 2 2 
3 2 2 3 1 2 2 2 
4 2 2 3 - 2 2 2 
5 2 2 3 - 2 2 2 
6 2 2 3 - 2 2 2 

3 – Strongly linked | 2 – Moderately linked | 1 – Weakly linked  
 
UNIT I  
PHYSICAL HAZARDS  
Anatomy and Physiology of human organs. Functions of organs –  Effects of various hazards on organs -  audiometric 
tests, eye tests, vital functional tests. Exposure routes of toxic materials and protective mechanisms, Methods for 
measuring and evaluating health hazards. 
Noise, compensation aspects, noise exposure regulation, properties of sound, occupational damage, risk factors, 
sound measuring instruments, noise control program, industrial audiometry.  Vibration, types, effects, instruments, 
surveying procedure, permissible exposure limit. Ionizing radiation, types, effects, monitoring instruments, control 
programs, OSHA standard- nonionizing radiations, effects, types, radar hazards, microwaves and radio-waves, 
lasers. 

12 Hours 
UNIT II  
CHEMICAL AND ERGONOMICAL HAZARDS 
Recognition of chemical hazards-dust, fumes, mist, vapour, fog, gases, types, concentration, Exposure vs. dose, TLV 
- Methods of Evaluation, process or operation description, Field Survey, Sampling methodology, Industrial Hygiene 
calculations, Comparison with OSHAS Standard. Air Sampling instruments, Types, Measurement Procedures, 
Instruments Procedures, Gas and Vapour monitors, dust sample collection devices, Methods of Control - 
Engineering Control, Design maintenance considerations, design specifications - General Control Methods - training 
and education. Work Related Musculoskeletal Disorders –carpal tunnel syndrome CTS- Tendon pain-disorders of 
the neck- back injuries.  

12 Hours 
UNIT III  
OCCUPATIONAL HEALTH, PHYSIOLOGY AND TOXICOLOGY 
Concept and spectrum of health - functional units and activities of occupational health services, pre-employment 
and post-employment medical examinations - occupational related diseases, notifiable occupational diseases such 
as silicosis, asbestosis, pneumoconiosis, siderosis, anthracosis, etc, gas poisoning- effects and prevention – cardio 
pulmonary resuscitation, audiometric tests, eye tests, vital function tests.  
Occupational Physiology-Man as a system component – allocation of functions – efficiency – occupational work 
capacity – aerobic and anaerobic work – evaluation of physiological requirements of jobs – parameters of 
measurements. Industrial toxicology, local, systemic and chronic effects, temporary and cumulative effects, 
carcinogens entry into human systems.   

12 Hours 
UNIT IV  
ERGONOMICS AND HUMAN FACTORS IN SAFETY 



Ergonomics and its areas of application in the work system.  Human Factors and Ergonomics-Systems of the Human 
Body- Anatomy, Posture and Bio Mechanics: Basic bio mechanics and anatomy of the spine and pelvis, Bio 
Mechanical aspect of body movement.  
Anthropometry- anthropometry and its uses in ergonomics, principles of applied anthropometry in ergonomics, 
application of anthropometry in design. An ergonomics approach to work station design, design for standing 
workers, design for seated workers, work surface design, visual display units, guidelines for design of static work. 

12 Hours 
TOTAL: 48 Hours 

Textbook(s): 
1. Benjamin O.Alli, Fundamental Principles of Occupational Health and Safety ILO 2008 
References:  
1. Danuta Koradecka, Handbook of Occupational Health and Safety, CRC, 2010. 
2. E.J. McCornick, and M. S Sanders, Human Factors in Engineering and Design, Tata McGraw-Hill, 1992.  
3. Encyclopedia of “Occupational Health and Safety”, Vol.I, II, published by International Labour Office, Geneva, 

1985 
4. Hand book of “Occupational Safety and Health”, National Safety Council, Chicago, 2002.  
5. Lawrence Slote , Handbook of occupational safety and health, Wiley, 2001.  
6. Louis J. Di Berardinis, Handbook of occupational safety and health Wiley, 1999.  

Sample Question(s) 
Internal Assessment Pattern 
 

Cognitive Level Int. Test 1 (%) Int. Test 2 (%) Open Book Examination (%) 

Remember 30 30 - 

Understand 40 40 30 

Apply 30 30 70 

Analyze - - - 

Evaluate - - - 

Create - - - 

Total (%) 100 100 100 
Remember 

1. List the ill effects in human due to overexposure of noise. 
2. What are the types of ionizing radiation? 
3. When an employer has to provide hearing protectors? 
4. Discuss radiation sources in humans. 
5. List out some common techniques to analyze gaseous pollutants. 
6. Write commonly used sound absorption materials. 
7. What are the methods for controlling bio-hazardous agents in workers? 
8. When will you conduct audio metric test? 
9. Does physiology affects productivity? Justify your answer. 
10. Compare pre-employment and post-employment medical examination. 

Understand 

1. Explain in detail about the noise control strategies. 
2. Discuss the monitoring instrument of ionizing radiation. 
3. Explain mechanisms involved in noise control system. 
4. Elaborate health concerns of people working in cold environment. 
5. Discuss in detail  ambient air sampling techniques. 
6. Discuss causes and prevention of neck and back pain. 
7. Discuss in detail classification of biohazards. 

Apply 
1. List some common prevention for various occupational diseases 



2. What are the various eye test and vital functional test conducted in workers? 
3. Identify the preventive measures to be adopted for skeletal disorders. 
4. Examine the symptoms, causes and preventive measures of silicosis. 
5. Analyze how shift work physiologically influence workers? 



21OE024 SAFETY IN ENGINEERING INDUSTRIES 

 3 0 0 3  
Course Outcomes:  

1. Outline the safety rules, standards and codes in various mechanical engineering processes.  
2. Explain various machine guarding systems for lathe, drilling, boring and milling machines. 
3. Develop safe procedures for welding, cold forming and hot working of metals. 
4. Explain the sources of fire, their prevention techniques and fire suppression systems  
5. Explain the concepts of reliability and risk assessment  
6. Predict and estimate reliability of various systems 

 
COs – POs Mapping  

COs PO1 PO3 PO6 PO8 PO10 PO12 PSO2 

1 2 3 2 2 2 3 2 
2 2 3 2 2 2 3 2 
3 2 3 2 2 2 3 2 
4 2 3 2 2 2 3 2 
5 2 3 2 2 2 3 2 
6 2 3 2 2 2 3 2 

3 – Strongly linked | 2 – Moderately linked | 1 – Weakly linked  
 
Unit I  
SAFETY IN METAL WORKING MACHINERY AND PRINCIPLES OF MACHINE GUARDING  
General safety rules, principles, maintenance, Inspections of turning machines, boring machines, milling machine, 
planning machine and grinding machines, CNC machines, Wood working machinery, safety principles, electrical 
guards, work area, material handling, inspection. 
Guarding during maintenance, Zero Mechanical State (ZMS), Definition, Policy for ZMS – guarding of hazards - point 
of operation protective devices, machine guarding, types, fixed guard, interlock guard, automatic guard, trip guard, 
electron eye, positional control guard, fixed guard fencing- guard construction- guard opening.  
 

12 Hours 

Unit II 
SAFETY IN WELDING, COLD FORMING AND HOT WORKING OF METALS 
Gas welding and oxygen cutting, resistance welding, arc welding and cutting, common hazards, personal protective 
equipment, training, safety precautions in brazing and soldering– explosive welding, selection, care and 
maintenance of the associated equipment and instruments. 
Cold working, power presses, point of operation safe guarding, power press electric controls, inspection and 
maintenance-metal sheers-press brakes. 
 Hot working safety in forging, hot rolling mill operation, safe guards in hot rolling mills – hazards and control 
measures. Safety in gas furnace operation, cupola, crucibles, ovens, foundry health hazards, work environment, 
material handling in foundries, foundry production cleaning and finishing foundry processes. Personal protective 
equipment (PPE). 

12 Hours 

Unit III  
FIRE PREVENTION AND PROTECTION SYSTEMS 
Sources of ignition – fire triangle – principles of fire extinguishing – active and passive fire protection systems – 
various classes of fires – A, B, C, D, E-Fire extinguishing agents- Water, Foam, Dry chemical powder, Carbon-dioxide, 
Halon alternatives, Halocarbon compounds-Inert gases , dry powders – types of fire extinguishers.  
Sprinkler-hydrants-stand pipes – special fire suppression systems-Other suppression systems – CO2 system, foam 
system, dry chemical powder (DCP) system, halon system.  

12 Hours 

Unit IV  
RELIABILITY CONCEPT  



Reliability function – failure rate – mean time between failures (MTBF) – mean time to failure (MTTF) –mortality 
curve – useful life – availability – maintainability – system effectiveness. Reliability Prediction Models- Series and 
parallel systems, Markov analysis – Fault Tree Analysis  
RISK ASSESSMENT  
Definition and measurement of risk – risk analysis techniques – risk reduction resources – industrial safety and risk 
assessment. 

12 Hours 

TOTAL: 48 Hours 

Textbook(s): 
1. Philip Hagan “Accident Prevention Manual for Business and Industry”, N.S.C. Chicago, 13th edition, 2009.  
2. John V. Grimaldi and Rollin H.Simonds, “Safety Management”, Richard D Irwin, 1994.  
 
References:  

1. “Occupational safety Manual” BHEL, Trichy, 1988.  
2. Krishnan N.V. “Safety Management in Industry” Jaico Publishing House, Bombay, 1997.  
3. “The Indian boilers act 1923 with amendments”, Law Publishers (India) Pvt. Ltd., Allahabad.  
4. “Health and Safety in Welding and Allied processes”, Welding Institute, UK, High Tech. Publishing Ltd., 

London, 1989. 
5. “Safe use of wood working machinery”, HSE, UK, 2005. “ISO 14020:2000 Environmental Labels and 

Declarations-General Principles”, ISO, 2000. 

Sample Question(s) 
Internal Assessment Pattern 
 

Cognitive Level Int. Test 1 (%) Int. Test 2 (%) Open Book Examination (%) 

Remember 30 30 - 

Understand 35 35 30 

Apply 35 35 70 

Analyze - - - 

Evaluate - - - 

Create - - - 

Total (%) 100 100 100 

 

Remember 

1. Define Zero Mechanical State. 
2. What are the safety measures to be followed in CNC machines? 
3. List the safety prevention to be taken care in Wood working machinery 
4. Identify the elements that are required to start and sustain fire. 
5. Outline the various classification of Fire.  
6. What is fire triangle? 
7. List the factors to be considered for safety in forging, hot rolling mill operation. 
8. Summarize how hazard rate is estimated. 
9. Define bath tub curve. 

Understand 

1. Summarize the mechanical hazards and the basic requirements of mechanical guards  
2. List down the steps of organizing for fire protection.  
3. Explain the safety precautions in brazing and soldering. 
4. Describe the types of fire extinguishers. 
5. Explain the following fire suppression systems: 



CO2 system, foam system, dry chemical powder system, halon system.  
6. Explain the terms failure rate, MTBF, and MTTF 
7. Explain the characteristics and functions of a bath tub curve. 

 
Apply 

1. Summarize OSHA fire standards for fire prevention and suppression.  
2. Evaluate the procedure to be followed when an emergency fire has started. 
3. Explain the Personal protective equipment (PPE). 



21OE025 RELIABILITY ENGINEERING AND INTEGRATED MANAGEMENT SYSTEMS 

3 0 0 3  
Course Outcomes 

1. Explain the significance of reliability metrics and apply failure data analysis using exponential, normal, 
gamma and Weibull distribution  

2. Solve problems and work on m/n configuration systems, series parallel systems.  
3. Conduct risk assessment to identify the industrial problem and provide suitable solution 
4. Explain the basic concepts and knowledge about occupational health and safety management systems 
5. Explain the structure and features of OHSAS 18001.  
6. Explain the significance of ISO 45001 OSHMS. 

 
COs – POs Mapping  

COs PO1 PO3 PO6 PO8 PO10 PO12 PSO2 

1 2 3 2 2 2 2 2 
2 2 3 2 2 2 2 2 
3 2 3 2 2 2 2 2 
4 2 3 2 2 2 2 2 
5 2 3 2 2 2 2 2 
6 2 3 2 2 2 2 2 

3 – Strongly linked | 2 – Moderately linked | 1 – Weakly linked  
 
Unit I  
RELIABILITY and FAILURE DATA ANALYSIS  
Reliability function – failure rate – mean time between failures (MTBF) – mean time to failure (MTTF) –- mortality 
curve – useful life – availability – maintainability – system effectiveness.  
Time to failure distributions – Exponential, normal, Gamma, Weibull - ranking of data – probability plotting 
techniques – Hazard plotting. 

12 Hours 
Unit II  
RELIABILITY PREDICTION MODELS and RISK ASSESSMENT  
Series and parallel systems – RBD approach – Standby systems – m/n configuration – Application of Bayes’ theorem 
– cut and tie set method – Markov analysis – Fault Tree Analysis – limitations.  
Risk Assessment-Definition and measurement of risk – risk analysis techniques – risk reduction resources – 
industrial safety and risk assessment.  

12 Hours 
Unit III  
OHSAS Standard 
OHSAS Standard Introduction – Development of OHSAS standard – Structure and features of OSHAS 18001 –FOHSR 
-Planning – Guidelines, methodology steps developing action plan-OHSAP -OH&S policy- certification procedure – 
OH & S management system element, specification and scope- Benefits of certification of OHSAS 18001- 
correspondence between OHSAS 18001, ISO22000, ISO18001, ISO 15001, ISO 14001:1996 and ISO 9001:1994 – 
Guidelines (18002:2000) for implementing OHSAS 18001.  

12 Hours 
UNIT IV  
ISO 45001 Standard 
ISO 45001 ISO 45001- need for ISO 45001 – Terms and definitions -structure and features of ISO 45001- contents 
of ISO 45001- developing OH&S Policy –guidelines- Benefits -Certification Procedure-correspondence between 
OHSAS 18001 and ISO 45001. Gap Analysis -migration from OHSAS 18001 to ISO 45001. ISO 45001 Implementation 
and Operation, OHSMS audit –Continual improvement – Beyond ISO 45001. 
 

12 Hours 

TOTAL: 48 Hours 



Textbook(s): 

1. Charles E Ebeling, “An Introduction to Reliability and Maintainability Engineering”, McGraw Hill Education, 
12th edition 2017. 

2. Arora K C Dr, “ISO 9000 to OHSAS 18001”, S.K. Kataria& Sons, Delhi,2010. 
3. ISO 45001:2018 – Occupational Health and Safety Management System 

 
References:  
1. Srinath L.S, “Reliability Engineering”, East West Press, 2005. 
2. Modarres, “Reliability Engineering and Risk analysis”, CRC Press, 2009. 
3. John Davidson, “The Reliability of Mechanical Systems” Mechanical Engineering Publications Limited, 1994.  
4. Wayne Pardy, Terri Andrews, “Integrated Management System”, Bernan Press,2nd  Edition,2019. 
5. Ramesh C Grover, Sachin Grover, “Providing Safe & Health workplace with ISO 45001:2018”, Notion Press, 

Sample Question(s) 
Internal Assessment Pattern 
 

Cognitive Level Int. Test 1 (%) Int. Test 2 (%) Open Book Examination (%) 

Remember 30 30 - 

Understand 35 35 30 

Apply 35 35 70 

Analyze - - - 

Evaluate - - - 

Create - - - 

Total (%) 100 100 100 

 

Remember 

1. Define Reliability. 
2. Define- Mean Time Between Failures (MTBF). 
3. Define– Mean Time To Failure (MTTF). 
4. What is mortality curve? 
5.  State Bayes’ theorem.   
6. What is Markov analysis? 
7. List the features of ISO 45001. 
8. Define-Fault Tree Analysis. 

Understand 

1. Explain Bayes’ theorem  in detail. 
2. Describe density functions for different types of discrete and continuous variables. 
3. Differentiate between Weibull distribution, normal distribution and the lognormal distribution. 
4. Define Maintainability and availability and compare it with reliability. 
5. Explain Monte Carlo Simulation. 
6. How will you find out reliability of systems connected in series and parallel combined? Explain with 

help of neat sketches. 
7. Elaborate the following terms with suitable sketch. (i) Mean time to failure. (ii) Hazard rate.  
8. (iii) Failure data analysis 
9. What are the reliability improvement techniques? Explain any two in a detailed manner. 
10. Explain the guidelines (18002:2000) for implementing OHSAS 18001. 
11. Explain the objectives and need for ISO 45001. 
12. Explain the structure and features of ISO 45001. 



Apply 

1. A complex electronic system has four vacuum tubes for operation whose MTBF is 10,000 hours. (a) if 
the system is changed by replacing vacuum tubes with l6 transistors the MTBF increases to 80,000 
hours. find the usefulness of the transistors for reliability, (b) If the number of transistors provided are 
32. Determine its effect on overall reliability of the system. 
 

2. Determine the upper bound for each of the following aircraft subsystems MTTRs if a system availability 
goal of 0.95 is desired. Assume the repair restores the subsystem to as good as new and each system 
has the same availability.  

Subsystem Time Between 
failures 

Parameters 

Propulsion Weibull θ =1000, β=1.7 
Avionics Exponential λ=0.003 
Structures Weibull θ =2000, β=2.1 
Electrical Weibull θ =870, β=1.8 
Environmental Exponential λ=0.001 
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