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Radiance simulation of a gallery space with rooflights (~1991) 
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But what if…



Ham House, Richmond



22/03/19

The Volury Room, Ham House



Use a known illumination field to determine 
the reflectance map for each tapestry



Need to use a Radiance 
simulation to account for 
both the direct and 
reflected light from the 
LED panel arriving at 
the tapestry
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Figure 4

material definition was:

void brightdata LED diff
5 flatcorr 1380ASVL meas.dat source.cal src theta src phi2
0
0

LED diff light diff panel corr
0
0
3 .1745 .1745 .1745

A Radiance simulation was carried out with this new lamp definition and the results – shown

as a red dot-dashed curve in Figures 4a and 4b – were found to match the interpolated laboratory

measurements. The simulated horizontal illuminance values were found to have a rMBE = -0.28%

and a rRMSE = 1.73% when compared to the interpolated laboratory measurement, whereas the

errors for the vertical values were rMBE = -0.94% and rRMSE = 1.61%.

To test the robustness and scalability of this definition, an additional set of laboratory illu-

minance measurements was collected, this time with the lamp placed at a distance of 3m from

the luxmeter sensor. Figures 5a and 5b show these sets of measurements with their interpolated

curves, together with the illuminance curves obtained from the simulation.
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The simulated 
illuminances were 

all within 10% of the 
measured values
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Between 10/04/19 and 16/10/19 there 
were 159 days of useful data capture 
— resulting in 4899 ‘non-dark’ HDR 

captures (~265Gb)
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‘Print Through’‘Print Through’



Each reflectance map was based on a 
single HDR capture taken morning 

22/03/19 — useful data capture was 
from 10/04/19 and 16/10/19



Hypothesis: ‘Print through’ will be 
apparent if there is anything less than 
perfect pixel alignment between the 

reflectance map and the (subsequent) 
HDR captures
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What happens when we don’t have 
exact pixel alignment between the 

reflectance map and the HDR capture?
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map
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Typical pixel sizes across the tapestries correspond to dimensions 2.2 to 2.6mm

Tapestries are known to expand and contract due to variations in relative humidity
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‘Correct’ the illuminance map by applying a coarse 
energy-preserving filter



Unfiltered Filtered Relative
Tapestry light dose map light dose map di↵erence
area [klux hrs] [klux hrs] [%]
Left panel 81.61 81.57 -0.05
Right panel 74.64 74.65 0.01
Section 1 99.54 99.76 0.22
Section 2 80.06 80.17 0.14
Section 3 53.83 53.77 -0.11
Section 4 68.03 67.98 -0.07
Section 5 80.04 80.07 0.04
Section 6 72.53 72.55 0.03
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Measured HDR-derived Relative

light dose light dose error

[klx hrs] [klx hrs] [%]

H1 74,012 97,510 31.7

H2 69,089 66,571 -3.6

H3 65,772 70,680 7.5
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H2
H3

H1 H2 H3H1 H2 H3
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