IEEM 101. Industrial Engineering and Modern Logistics

Fall 03, Assignment 5

Due Date: NO DUE DATE, models will be posted on Friday, Dec 12
Topic: Human Factors

Q1. Suppose that we want to design an ergonomic office chair. A key parameter of interest is the height of the chair seat. The same chair may be used by men or women (at different times); approximately 95% of all possible users should be able to sit in the chair comfortably with their feet resting flat on the floor (or on the foot-rest). From anthropometric data, we know that the lower leg length (see figure) is has a normal distribution as follows:

For women: mean = 39.0 cm, standard deviation = 2.5 cm

For men: mean = 44.0 cm, standard deviation = 2.0 cm
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(a) What is the range over which the height of the seat pan should be adjustable? [Use the standard normal distribution chart. It is available in any statistics text-book; it is also provided in Table B-2, p 531-532 of the course text-book]

(b) We need to investigate two alternatives:

(i) We provide a chair with some adjustment allowed in the height, plus a foot-rest that can be adjusted from 0 to 10 cm in height, and costs $ 75.

(ii) We provide a chair with very long range of height adjustment (using an adjustment cylinder).

Long-range adjustment mechanism is difficult to make, and the cost increases as follows:

Cylinder range up to 5 cm: $30; Cylinder range up to 10 cm: $ 60, Cylinder range up to 15 cm: $90, Cylinder range up to 20 cm: $120.

What is the most economical design of the chair?

[NOTE: For this question, ignore the effect of shoes being worn by the persons]

Q2. Assume that the curve below shows the sensitivity of a cone-cell to different wavelengths of light.

(a) Approximately how much light at 650 nm will produce the same response as 100 units of 550 nm light?

(b) Approximately how much light at 450 nm must be added to 50 units of 600 nm light, to produce the same response as 150 units of 500 nm light?
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Q3. Given below is a 4x4 grid from an image file. The following table gives the RGB values of each of the pixels.

Use Microsoft Excel (or some similar program) to answer the following.


R
G
B

	91
	114
	106
	120
	
	42
	65
	57
	69
	
	38
	58
	42
	52

	125
	128
	151
	160
	
	74
	71
	89
	95
	
	70
	60
	74
	77

	135
	173
	172
	165
	
	82
	107
	97
	90
	
	76
	95
	78
	69

	107
	152
	164
	147
	
	60
	90
	89
	72
	
	54
	77
	70
	53
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(a) Convert the RGB values in each pixel to YCbCr values.

(b) What are ranges of the R-, G- and B- values? What are the ranges of the values for the Y-, the Cb- and the Cr channels? Which channel has the maximum range?

[OPTIONALQUESTION: the best way to complete the following question is by using a computer program]

(c) Apply the DCT function to each channel, and write down the corresponding DCT coefficients for each pixel for each channel.































