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SE 443
LAB # 1

HUMAN FACTORS RESEARCH AT KFUPM

Objective

Introducing the nature of topics in Human Factors Engineering through research done at KFUPM.

Discussing the research going on at KFUPM in the field of Human Factors Engineering. Several articles will be discussed.

DESIGINING A LICENCE PLATE

The majority of license plates in Saudi Arabia contain a 7-digit code to represent the registration number of vehicles.  This information is   difficult to read, memorize, and reproduce in a short period of  time such as in the case of hit-and-run accidents.  This study proposes a registration code composed of 3 letters and 3 digits.  This alphanumeric code can  be converted into a numerical value  which is close to a figure of   20 million, which would cover the projected  number of vehicles to the year 2012.  These two design, in addition to two other alphanumeric codes are tested on 60 subjects using computer animation at three exposure times (1, 2, and 3 seconds). The results of the ANOVA on the committed errors and Sheffe tests reveal a significant difference ((=0.01) between the 7-digit design and the other designs at all time intervals.  Validation of the laboratory experiments is conducted on 15 different subjects in the field.  The results of both modes of experimentation show similar effect of the considered factors.

ENERGY EXPENDITURE DURING A MODERATE WORK AT VARIOUS CLIMATES

The available literature contains conflicting results about the effect of temperature variations on the Oxygen consumption of moderate work.  This study examine the apparent conflict via a new theory.  An experiment is performed at three different dry-bulb temperatures (17.2oC, 33.4oC and 46.2oC) at a constant relative humidity (68%) to investigate the theory, which is supported by the results. 

ERGONOMIC DESIGN OF A BARBER’S WORKSTATION 

Long hours of work while standing have been known to cause health problems for  humans.  Such professions include that of the barber.  A survey was conducted of barbers from different barbers shops in Saudi Arabia to determine their discomfort level.  A prototype workstation was then designed and constructed in which the barber sits and performs work.  The workstation was tested by nine barbers in the Human Factors Laboratory in the Systems Engineering Department at King Fahd University of Petroleum and Minerals.  These barbers were among those surveyed earlier in their shops.  Their discomfort level was again taken and an experiment was conducted to design the shape of the footrest.  The discomfort levels obtained while standing and sitting were statistically analyzed.  From the results, it was concluded that the mean of the discomfort levels while standing is significantly (( = 0.01) higher than that while sitting.

MODELING ENERGY EXPENDITURE DURING CYCLING
Now a days, there is a strong trend to use cycling as a mean of weight control or weight reduction by many weight conscious people.  These people are interested to know their caloric consumption while pedaling at some speed.  Accurate measurements is possible through a laborious process of measuring the oxygen consumption and carbon dioxide volume exhaled by using expensive equipment which requires skilled operators.  However, accurate values are not crucial to the knowledge or health of the weight concerned people and estimated values should suffice their purpose.  The estimation methods available in the literature contains some short comings.  This paper presents a systematic methodology to estimate the caloric consumption while riding at submaximal levels since near maximal levels are practiced by competitive cyclists only.  The paper starts by enumerating the possible factors influencing the caloric uptake through extensive literature review and discuss each.  The most influential factors are used to develop a mathematical model, based on experimental data, by using two approaches i.e. multiple linear regression and linear programming.  It is believed that the latter model fits the data better.  Finally, an example is provided to show the utilization of the models.
DESIGING THE AREA REQUIRED FOR PRAYING IN A MOSQUE

This study estimates the area required for praying in a mosque where moslems pray usually in congregation.  The body during praying takes different postures such as standing, kneeling, and prostrating.  The movement of the body occupies a certain area in front of the prayer and, not surprisingly, a smaller area from behind.  Since in congregational prayer the moslems stand next to each other and in parallel rows then care should be exercised to avoid collision between buttocks and heads of prayers in successive rows.  This study attempts to design the required area for praying that would minimize collision.  The area for an individual can be used to find the total area required for a group of prayers.  Some anthropometric dimensions have been taken for a sample of moslems at static and dynamic postures.  Based on a sample size of 45 male moslems simulated the pray it is found that the required area for an individual is 0.83 m2.  Collisions between prayers in successive rows is statistically analyzed and a mathematical model to minimize the collisions is presented.
DESIGNING AND ANALYZING THE SIZE OF CLASSROOMS AND BOARDS
In this era of the computer, classrooms still are the basic media of teaching.  Their shape is usually rectangular with various lengths and widths.  Certain parts of the classroom are better than others for viewing the board depending on the viewing distance and horizontal viewing angle.  Other parts are not as good in viewing the board where students are expected to commit errors in copying from the board and may take longer time in reading.  This study attempts to analyze five sections of any classroom size.  Also, a board design encompassing the determination of it’s width, length, and height is presented.  Finally, a new classroom design in the shape of a trapezoid is recommended to maximize the best area for viewing the board.
STATISTICS FOR A COMPOSITE DISTRIBUTION IN ANTHROPOMETRIC STUDIES

It is a fact that in many countries around the world, an international community coexists in a certain country either because of business contracts such as in developing countries (e.g. Saudi Arabia) or due to massive immigration to industrialized countries (e.g. United States).  The mixed body of various origins live together and share the same work places.   In anthropometric designs, care should be taken to accommodate the user population.  When anthropometric statistics and distributions are available for the individual nationals there will not be a need to reinvent the wheel.  This study demonstrates a technique to pool the available anthropometric information and use this for designs for the composite population.  An algorithm is developed to find pertinent statistics such as the mean, the standard deviation, and some percentiles.  Formula derivation is possible for the mean and the standard deviation, but because of the complexity of the composite distribution, the percentiles are found by numerical integration.  A computer program is prepared to compute these statistics.  
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LAB # 2

CLASSIFICATION OF RESEARCH IN HUMAN FACTORS ENGINEERING
Objective

More exposure to the students by providing research papers from well-known journals in the field of human factors 

Procedure 

· A research paper is assigned to a group of two students.
· The research classifications: descriptive, experimental, evaluation or theoretical are discussed.

Report
· After reading the research paper assigned, the students should provide the following in their report. 
1. Summary of the research paper
2. Classification of research (descriptive, experimental, evaluation   

     or theoretical are discussed)
3. Reason for selecting the type of classification.
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ESTIMATING ERROR IN COUNTING SYMBOLS
Objective

Application of the concept of human systems reliability through an experiment.

Procedure

1. Two types of symbols are given

a) Military Symbols

b) Geometric symbols 

2. Each type contains a number of symbols in one page (attached two pages for both types.)

3. Each student will try to count a particular symbol from each page within 20 seconds.

4. Record the actual count.

5. The lab instructor will give you the correct count.

6. Find the reliability for each symbol. This represents the human reliability for these jobs.

7. An operator is supposed to control radar by counting symbols as you did in this experiment. The reliability of the radar is 0.98. Estimate the reliability of the radar-operator system for each type of symbols.
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ABSOLUTE JUDGEMENT
Objective
The purpose of this lab is to demonstrate the concept of absolute judgements through size coding.

Attached copies needed for running the experiment.
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CAPACITY OF WORKING MEMEORY
Objective :

The purpose of this lab is to demonstrate the capacity of working memory as measured by digit-span memory and to illustrate the concepts of magical number 7+/- 2.   

Attached copies needed for running the experiment.
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DESIGNING SYMBOLS
Objective

Giving a chance to innovate in designing symbols. The application is made to the Hajj event.

· During the Al-Hajj period many people from all over the world gather in Makkah and the spiritual areas around it. These people speak different languages and have different education levels including literacy. In the case of conveying certain information, verbal message doesn’t serve everybody.

· You are requested to come up with some information required to be conveyed to the pilgrims and to design a symbol for it in an attempt to standardize the symbols.

· Design symbols for the following items given below. For each design put the symbol and the information below it.

1. Travel agency

2. Airport

3. Air Ticket

4. Bus Ticket

5. Information Office

6. Passport

7. Taxi

8. Slaughtering

9. Hotel

10. Restaurant

11. Phone

12. Rest Room

13. Hospital

14. Pharmacy

15. Bakery
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ANALYSIS OF FONT SIZE
Objective

Analyze reading visual information and the effect of distance and characters of fonts.

Procedure
1. Cut out newspaper headlines, subheads, and prints of various sizes.

2. Have some one stand against a wall and try to read on size of type as you hold it a little longer distance.

3. Slowly move closer and closer until the person can read it almost without error. Measure this viewing distance from the eyes to the copy.

4. Also measure the height, stroke width and the width of the characters in the copy.

Discuss the results with:

i) The formula on page 107 of your text book.

ii) Table 4-2 on page 107 of your text book.

iii) Size of symbols (fitting the task to the man) – Handout page 130.

iv) Size of prints – Handout from “Handbook of Human Factors”,

     Page 510.
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ERGOMETER TEST
Objective

Application of work physiology through measuring heart rate and estimating energy expenditure.

Procedure

· You are required to use the ergometer pedaling a 50 rpm (synchronizing your leg movement using metronome) and doing about 75 watts for a period of 5 minutes. The heart rate is measured by the heart monitor at rest and measurements of HR are recorded every 30 seconds during pedaling. Continue HR measurement for 3 minutes after you stop pedaling.

· Plot the HR vs Time for every 30 seconds and connect the points to form a curve. State your comments.

· Note : Adjust the saddle height so that your leg is almost fully extended.

· Given that you may predict the energy expenditure (E) Kcal/min from the model

E = -2+0.08HR

during the steady state, what is your energy consumption at a steady  

     state?

· What would be the approximate oxygen consumption at a steady state? 
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WORK POSTURE AND

ENERGY EXPENDITURE

Objective

The purpose of this lab is illustrating the effect of posture on energy expenditure for a relatively simple task.

Attached copies needed for running the experiment.
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BODY DIMENTIONS AND RATIOS
Objective

Highlighting the importance of body size variation through self-measurement.

Procedure

· Measure the shown body dimensions for your partner and find the ratio of each dimension of stature.

· These ratios for all students will be discussed to each group (two students in a group). Compare these ratios in Figure 11.3(attached).
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REDESIGNING BAD DESIGNS
Objective

Redesigning the controls given in the following web site.

http://www.baddesigns.com/examples.html
The following are some illustrated examples of controls that are hard to use because

they do not follow human factors principles. 

1. Incompatible mapping of controls to devices 
a. Guess which switch controls the projector screen? 

b. Entryway 

c. Stove top controls 

d. How do you play the CD? 

2. Unexpected placement of controls 

e. Where are the window controls? 

f. Where's the flusher?      (December 29, 1998) 

g. Brake release      (September 21, 2001) 

3. Controls that work in unexpected ways 

h. How do you raise the window? 

i. Understand the umbrella stand? 
     (November 21, 1998) 

                     4.    Controls that are too close together 

j. Oops, I popped the trunk lid by mistake 

5.  
Inconsistent control activation 

k. How do you unlock the door? 

l. Windshield wiper controls     (January 31, 1999) 

                    6.   Controls that are hard to figure out 

m. Raising the driver's seat 

7.
Controls that are hard to remember 

n. Which control turns on the fan? 

                     8.  
Controls that are too far away from devices 

o. Hot water dispenser 

                     9.
Unnatural ordering of control settings 

p. Lamp switch 

                   10.
Hidden controls 

q

How do you turn on the shower? (Example 1)
 

r. How do you open the gas cap door? 

s. Getting the elevator to go to your floor 

t. Raising the window shade      (August 8, 2001) 
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 HYPERLINK "http://www.baddesigns.com/dome-light.html" Auto ceiling lights      (May 4, 2002) 

11. Too many controls 

v. How do you turn on the shower? (Example 2) 

12. Unexpected mapping between functions and controls 

w. Go or whoa? 

x. Which way do you turn the handles? 

13. Controls that are easy to activate accidently 

y. Who left the coffeemaker on? 

z. The phone keeps disconnecting! 

14.  Controls that have unexpected functions 

Aa
Ejection seat 

15. Controls with conflicting cues 

Ab
Turn down the TV 

Ac
How do I set allegro      (March 29, 1999) 

Ad
Water faucet      (January 1, 2000) 

16. Controls with conflicting feedback 

Ae

More coffee or less
      (November 25, 2001) 

17. Controls with ambiguous labels 

Af
Making a photocopy      (October 4, 1999) 




KING FAHD UNIVERSITY OF PETROLEUM & MINERALS


COLLEGE OF COMPUTER SCIENCES & ENGINEERING 


Department of Systems Engineering
































� EMBED PBrush  ���























SE 443


HUMAN FACTORS ENGINEERING


LAB MANUAL


























Prepared by


Dr. Mohammad Al-Haboubi


Mr. Shaikh Arifusalam

















1

