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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be

directed to the course instructor.
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COURSE SPECIFICATION
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Human Factors Engineering
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School of System Design and Intelligent Manufacturing
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LI Fan, Assistant Professor
School of System Design and Intelligent Manufacturing (SDIM)

Email: lifan@ntu.edu.sg
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ZHEIRTR:

MIT: Human Factors Engineering

NTU M4857: Human Factors for Design

NUS IE5301: Human Factors in Engineering and Design
SCUT: Ergonomic |

This course focuses on basic knowledge of human factors and ergonomics, applies them to industrial design problems,
including physical work environment design, digital virtual human model, human-machine system design and evaluation.
This course explores the nature of human performance in system design and workplace design. Topics include:

o Research methods: observation, experiment, interview, questionnaire, task analysis, and design principles.
Physical Ergonomics: anthropometry, psychomotor skill and controls, action analysis, hand-held tool design, and
workplace design.

o Cognitive Ergonomics: information process, cognition, decision making, human errors, physical environment, and
organizational factors.

o Human-machine System: human-machine function arrangement, system evaluation, digital virtual human model,
interaction design, and environment design.

External reference:

MIT: Human Factors Engineering

NTU M4857: Human Factors for Design

NUS IE5301: Human Factors in Engineering and Design
SCUT: Ergonomic |
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Upon completion of this course, students will be able to:

Relate human sensory, cognitive, and physical capabilities and limitations to the design of human-machine
systems.

Select and correctly use appropriate human-machine system analysis and design tools.

Identify and analyze sources of human and organizational errors.

Apply sound human-machine system design principles to human-system design improvement and reduce human
errors.

Design human-computer interfaces for information processing and control.

Design human factor experiment and conduct overall human-system design evaluation.

Design solutions for complex engineering problems that meet the specified needs with consideration for human,
hardware, organization, safety, cultural, societal, and environmental factors.

WREAREHFEAN (RRES UIEICNE, NRENEN AW AT WERSEESR S, #22HRAEY
EX" YN

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Course Schedule & Reading Assignments

PR
Lecture Title

ML TR

Introduction to Human Factors and Ergonomics
I WIRES

Research methods

W AIPEAL TR

Design and evaluation tools

AR RSP A0 52

Anthropometric measuring and data application
FHRE T HAME L b 7 B T

Hand-held tool and workplace design
TAEP Y 1%

Biomechanics of work

MRS R G

Visual sensory system

Wrak, fldl, ATEE RS

Auditory, tactile, and vestibular systems
INIPNC I IV SR

Cognition and decision Making

MRS, BREEERITT

Human-machine system and display design
B E R

Control design

NHIR I PEA

Human performance analysis

NNZERE BT

Human errors
YIERER R, HASEER

Physical environment and organizational factors
Safety and accident prevention

ZA AT

I LIRS R R dh

The trend of human factors and ergonomics

PEMb: B B o (M AR 2 e i

Assignment: A report of human factor analysis in

intelligent manufacturing

VRIS

Hour

Sk
Lab

BRI 1: X ARZ s 8T
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Mini Project 1. Development of
user physical action digital model

BARITH 2. BReHlE TS
it

Mini Project 2: Workplace analysis
and design for intelligent
manufacturing

BARTH 3: OB RPR S
B
Mini Project 3: Development of
user mental and cognitive states
digital model

HARTE 4. REWRTHANE
ENi)

Mini project 4: Human factors
analysis in system design

VRIS

Hour

Frt REESEEE Textbook and Supplementary Readings

Textbook:

Wickens, C.D., Lee, J.D., Liu, Y., Gordon Becker, S.E. (2004). An Introduction to Human Factors in Engineering (2nd

Ed.). Upper Saddle River, New Jersey: Pearson Prentice-Hall.

Sanders, M.S. and McCormick E.J. (1997). Human Factors in Engineering and Design (7th Ed.). McGraw-Hill, Inc.

Supplementary Readings:

Kroemer K.H.E. Fitting the Human: Introduction to Ergonomics (6th ed), CRC, Press, 2008.

Kroemer, K.H.E., Kroemer, H.B., and Kroemer-Elbert, K.E. (2001). Ergonomics: How to Design for Ease and Efficiency
(2nd Ed.). Upper Saddle River, New Jersey: Prentice Hall.
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A report of human factor analysis in
intelligent manufacturing
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Mid-Term Test
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Final Exam
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Final
Presentation
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Workplace design module

above may be
modified as
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Cognitive ergonomics module
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Human-system module
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2% REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority




