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Marr’s Levels Primer
This assigned reading is important for HW 5

Computational

What the goal of the process? What does it accomplish?

What? Why?

Algorithm

What is the representation for the input and output, and what is the algorithm for the

transformation?

How?

Hardware/Implementation

How is the process physically realized?

How (physically)?
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Marr Levels Practice

Consider a navigation app that uses crowd-sourced information to determine the <happiest= or <most

scenic= routes (on foot, bike, public transportation, or car) between locations in Philadelphia. Consider the

Marr levels as discussed in class and in the reading. For each description below, (1) state what Marr level

you think the is being addressed and (2) explain with one sentence why you think that is the appropriate

Marr level.

What level is this?

�Q]Gº<ºj_nmIºmP<mºj_nmIkºmPIºmj<sI[Ijºg<kmºD_mPº.QmmI]P_nkIº<]Gº7<kPQ]Om_]º/in<jIº+<jZkÀ
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Computing number of
cone photopigment
molecules isomerized
To compute the number of cone photopigment

molecules isomerized by a light for each cone type

we take the number of photons (aka quanta) in the

light at each wavelength, multiply by the

corresponding sensitivity for the type of interest,

and then sum over wavelengths.
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Isomerization Strategy

 sensitivity

 number of photons/quanta

 wavelength

To compute the number of cone photopigment

molecules isomerized by a light for each cone type,

we take the number of photons (aka quanta) in the

light at each wavelength, multiply by the

corresponding sensitivity for the type of interest,

and then sum over wavelengths.

 s  ⋅
i=1

∑
n

i p  i

s =

p =

i =
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Isomerization Practice

a) Compute the number of isomerizations for the S

cones to a light that consists of the mixture of

1000 photons at 420 nm, 500 photons at 500 nm,

and 1000 photons at 540 nm.

 s  ⋅
i=1

∑
n

i p  i
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Isomerization Practice

b) Consider an observer who has only S cones. Find

the number of quanta that would be needed in a

light of 460 nm for this light to match the light

described in a), for this observer. Round your

answer to the nearest integer.

 s  ⋅
i=1

∑
n

i p  i
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Isomerization Practice

c) Compute the number of isomerizations that the

light de-scribed in a) will produce in the L cones.

Also compute the number of isomerizations that

the light you found in b) will produce in the L

cones. Round your answer to the nearest integer.

 s  ⋅
i=1

∑
n

i p  i
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Isomerization Practice

d) Will the two lights from a) and b) match for an

observer who has both L cones and S cones, but

not M cones? Why or why not?

 s  ⋅
i=1

∑
n

i p  i
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Isomerization Practice

e) Compute the responses of the L cones and the S

cones to a light consisting of the mixture of 772

quanta at 460 nm and 1203 quanta at 600 nm.

Round your answer to the nearest integer.

 s  ⋅
i=1

∑
n

i p  i
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Isomerization Practice

f) Will the light from e) match the light from a) for

an observer with L cones and S cones, but not M

cones?

 s  ⋅
i=1

∑
n

i p  i
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Movie Time

0:00 / 2:08
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See you next week!
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