Computer Graphics

CSE 557, Win ter 1997

W eek 5 study sheet:

The Human Visual System and Color Theory

Problem 1 T rue or false :

a) As an ob ject mo v es closer, the ciliary m uscles of the ey e m ust con tract to

k eep the ob ject in fo cus.

b) F ar-sigh te dness results if the ey e is to o elongated from fron t to bac k.

c) Ro ds are resp onsible for colo r vision.

d) The \blind sp ot" con tains cones but no ro ds.

e) Mono c hromatic y ello w ligh t has higher energy than mono c hromatic green

ligh t.

f ) F or ev ery mono c hromatic color A, there exists a complemen tary mono c hro-

matic color A, suc h that some mixture of A and A mak es white.

Problem 2 Wh y are len ticular halos seen only under dark conditions?

Problem 3 Wh y migh t there b e few er t yp es of colo r receptors at the cen ter of

the fo v ea?

Problem 4 W e p erceiv e relativ e ligh t in tensities on a logarithmic scale. There-

fore, to displa y n + 1 successiv e in tensit y lev els with equal p erceiv ed brigh tness,

the in tensit y lev els on the monitor should b e spaced so that the ratio of succes-

siv e in tensities is constan t:

I

1

I

0

=

I

2

I

1

= � � � =

I

n

I

n�1

Supp ose the lo w est lev el that can b e displa y ed on the monitor is I

0 and the

highest is I

n

= 1. W rite an expression for the in tensit y I

k that ensures uniform

p erceiv ed brigh tness, in terms of I

0

, k , and n.

Problem 5 Lab el the six outer v ertices of the R

GB cub e and of the HSV

hexcone, with eac h one view ed along the line from blac k to white:

Problem 6 Ho w w ould y ou displa y the color (X ; Y ; Z ) on a monitor whose red,

green, and blue phosphors ha v e colors (X

r

; Y

r

; Z

r

), (X

g

; Y

g

; Z

g

), and (X

b

; Y

b

; Z

b

)

resp ectiv ely?