
Vision Science II – Monocular Sensory Aspects of Vision 
Lab 3 – Photometry, V(λ) function 
 
Part 1.  Luminance, illuminance and Lambertian surfaces 
Using the Minolta luminance meter (nit picker) measure the luminance of a sheet of white paper on your 
tabletop.  Then compute the illuminance on the table.  Summarize your procedure, record your data and 
show your calculations.  (Hint:  Lecture 7, p. 3, 4) 
 
Luminance = 80 nits = 80*π apostilbs = 251.3 apostilbs  Illuminance = 251.3 lux 
Principle:  For a 100% reflecting Lambertian surface an illuminance measured in lux will produce a 
luminance in apostilbls equal to the number of lux.  Note that Lux ≠ apostilbs like cm3 ≠ grams.  The are 
measuring different things, but they are related. This allow us to work backwards and compute the 
illuminance in Lux that produced a certain amount of luminance in apostilbs, if we use a 100% reflecting 
Lambertian surface.  Procedure:  Put the 100% reflecting Lambertian surface in the place where you want to 
determine illuminance.  Measure the luminance in nits, then convert to apostilbs.  This will tell you the 
number of Lux of illumination falling on the surface at that place. 
 

• What are two ways to increase illumination on the tabletop a surface? 
1) Move the light closer to the surface or 2) increase the brightness (power) of the light. 
 

• Assume that you have a white sheet of paper on the table, and a black sheet on the table.  How will 
the illuminance falling on the two sheets compare and why? 

Illuminance will be the same, since the amount of light falling on both papers is the same. 
 

• How would the luminance of the two sheets compare?   
The white sheet would have greater luminance since it reflects more light. 
 
Part 2.  Retinal illuminance 
Calculate the retinal illumination for the white sheet of paper (100% Lambertian reflector) used in Part 1. 
Record your computations and results.  (Reference:  Lecture 7, p. 4, 5) 
 
Luminance = 80 nits.  Pupil diameter = 5 mm. 
Pupil area = πr2 = π(2.5)2 = 19.64 
Retinal illumination in trolands = nits*pupi area = 80 * 19.64 = 1,570.8. 
 
Part 3.  The CIE V(λ) function 
HFP intro tab:  Select the red circle and adjust its brightness to match the green circle.  Measure and record 
their actual luminances to see how closely you were able to match the different colors. 
 

• See the heterochromic flicker photometry demo 
 
HFP simulation tab:  Adjust the radiance values for each wavelength, except 555 (the standard fixed at a 
radiance  value of 10) until the flicker goes away.  Notice the V-lambda function take shape. 
 

• How can you compute the luminous efficiency for each wavelength based on the radiance settings? 
Luminous efficience = radiant power of standard light (555nm) / radiant power of test light (?? λ) 
 
Plot V lambda tab:  Using a web browser, go to http://www.cvrl.org/, select the CIE functions page, and open 
the 1924 photopic V(λ) data set (5-nm interval E/W data).  View it as a separate frame, and save it a as a 
text file.  Open it in Excel (delimited, by commas), then copy and past the data into the worksheet.  Finally, 
plot the V-lambda function in Excel. 
 
 
 
Save the Excel workbook to the desktop with your names as the file name. 
 
 
Turn in this page, with answers to the questions (one page per group). 


