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ABSTRACT: Measuring the luminous environment enables researchers and practitioners to study perception and 
visual comfort in existing environments in order to decipher the components that contribute to good or problematic 
lighting characteristics. High dynamic range photography is commonly used to study visual perception and comfort. 
This paper presents new findings and specific methods of capturing interior scenes that may include peaks caused by 
a direct view of the sun and specular reflections. Methods are tested to improve the range of luminance values that 
can be captured, and new guidelines are proposed to improve the accuracy of computed visual comfort indices.  
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Figure 1:Comparison of image capture and processing techniques explored in this paper
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Figure 2:Comparison of image capture and processing techniques explored in this paper
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Figure 3: Example HDR images of atypical luminous 
overflow (or lack thereof) cases 
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A. Masking a HDR Image 

ra_bmp r mask.bmp > mask.hdr

pcomb e "lo=mask li(1); mask=if(li(2) .1,1,0);"
o image.hdr o mask.hdr > image_masked.hdr

VIEW= vta vh 180 vv 180

 
B. Calculating Illuminance from a Masked Image 

pcomb e "lo=L Sang cosCor; L=179 li(1);
Sang=S(1); cosCor=Dy(1);" o image_masked.hdr
| pvalue d b h H
| total

 

C. Finding the Maximum Pixel Luminance 

pextrem image.hdr

D. Determining the Solid Angle of Pixels Above a Set 
Luminance Threshold 

pcomb e "lo=if(li(1) L_threshold/179, Sang, 0);
Sang=S(1);" o image_masked.hdr
| pvalue d b h H
| total

 

E. Increasing Overflow Pixel Luminances to Achieve a 
New Illuminance Value 

pcomb e "lo=if(li(1) L_threshold/179,
illContrib, 0); illContrib=L*Sang*cosCor;
L=179*li(1); Sang=S(1); cosCor=Dy(1);"
o image_masked.hdr
| pvalue d b h H
| total

pcomb e "lo=if(li(1) L_threshold/179, illPoten,
0); illPoten=Sang*cosCor; Sang=S(1);
cosCor=Dy(1);" o image_masked.hdr
| pvalue d b h H
| total

pcomb e "lo=if(li(1) L_threshold/179, L_new/179,
li(1));" o image_masked.hdr >
image_corrected.hdr

VIEW= vta vh 180 vv 180


