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Natural illumination in builldings
'S characterised by huge
spatial and temporal
variation



Simulation of daylight exposure

Point In time
1992










llluminance [lux] luminance [cd/mZ]

e RSN

First need to compute the light falling onto surfaces before we can
compute the brightness of those surfaces



Simulating the long-term exposure of

an art work to daylight

Climate-Based Daylight Modelling
(CBDM)



Mount Stewart, Belfast
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Cumulative annual illumination
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lckworth House
Bury St. Edmunds
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Hluminance can pe deriveqa from

the luminance (i.e. HDR) image
llluminance Proxy HDR imaging



<
i O DOV SN AV NS




1he practicalities



|_ong-term, autonomous
HDR capture

HDR capture every 10 minutes
Unattended duration ~6 to 9 months
On-the-fly deletion of ‘dark’ images

Status webpage broadcast on ad-hoc wifi network



-~ €9 hdr.local: 8080 c

v  Semil Comp * k* News~™ Home©™ evicorg ¥

a A Basket Wish List  Deals

STATUS 14-08-22-15h40

IMAGES =29

SIZE =15G

AVG and MAX luminance last capture
AVG luminance = 14

MAX luminance = 776

Log file (latest capture)

Falsecolour image of last saved capture

14-08-22-15h40

consumer
DSLR

Capture directory

‘Headless’ Mac Minl
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Derive llluminance from
HDR luminance




Reflectivity
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Reflectance map




% of wallpaper area

Reflectivity histogram
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Average for image = 0.16



Random 350 pixels

Reflectance - box average
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Mean for image = 0.157 Mean [stdev] of box samples = 0.155 [0.017]



Random 700 pixels
eflectance - box average
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Mean for image = 0.157 Mean [stdev] of box samples = 0.156 [0.007]



Random 1400 pixels

Reflectance - box average
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Mean for image = 0.157 Mean [stdev] of box samples = 0.160 [0.004]







Apply vignetting correction,
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Ghostly
encounters

Share spine-chilling thrills at some of the most haunted historic
houses and castles across England, Wales and Northern Ireland.
With ghostly tales from centuries past, there are plenty of ways to
get into the spirit of things on a day out with us. Take an eerie
walk with your family in a haunted house if you dare. Here's our
pick of the most hair-raising haunted locations, and their spooky
stories. Are you brave enough to pay them a visit?

1 Are you ready to hunt for ghosts at Blickling Hall?

Blickling Estate
Norfolk

Blickling Hall, Norfolk

Thought to be the birthplace of Anne Boleyn, her
headless ghost is said to return on the anniversary
of her execution.

Other ghostly residents allegedly include Sir John
Falstofe and Sir Henry Hobart, whose dying groans
can be heard emanating from the West Turret
Bedroom on the anniversary of his death.

C Spot ghosts at Blickling Hall )
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Validation of HDR-derived
lluminance + comparison of aaily
dose values @5sec and @10min



Every 5 seconds Every 10 minutes




HDR capture every 10 mins

llluminance measurement every 5 secs

Edge

74 days



llluminance [lux]
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16-03-16 Dose @5sec interval = 3004 lux hrs
| ' ' ' ' | ' ' ' ' | ' ' '

Dose @10min interval = 2880 lux hrs : Difference (wrt 58) = -4.1%
Dose HDR-CENTRE @10m = 2654 lux hrs : Diff (wrt 5s) =-11.6%

Time [hr]
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llluminance [lux]
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16-03-21 Dose @5sec interval =

2652 lux hrs

Dose @10min interval = 2735 lux hrs : Difference (wrt 5s) = 3.1%
Dose HDR-CENTRE @10m = 2563 lux hrs : Diff (wrt 5s) = -3.4%

Time [hr]

20




llluminance [lux]

16-03-30 Dose @5sec interval = 4645 lux hrs

B | ' | I
- Dose @10min interval = 4674 lux hrs : Difference (wrt 5s) = 0.6%
~ Dose HDR-CENTRE @10m = 4493 lux hrs : Diff (wrt 5s) = -3.3%
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16-05-14 Dose @5sec interval = 6421 lux hrs

4000 — | T T T T | T T T T | ]
~  Dose @10min interval = 6591 lux hrs : Difference (wrt 5s) = 2.6% ]
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16-05-24 Dose @5sec interval = 44968 lux hrs
| ' ' ' ' | ' ' ' ' | ' ' '

4
8x10"— Dose @10min interval = 49769 lux hrs : Difference (wrt 58) = 10.7%
— Dose HDR-EDGE @10m = 45520 lux hrs : Diff (wrt 58) = 1.2%
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llluminance @10min vs. HDR
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Excluding direct sun condition [hrs >= 10
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llluminance @10min vs. HDR
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Including direct sun condition
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10000

Daily dose @10min & HDR [lux hrs]

1000

Daily dose @5sec vs. @10min &

HDR

Total @5sec = 832652 lux hrs

- Total @10min = 868931 lux hrs : Diff = 4.4%

CENTRE EDGE

~ Total HDR = 816011 lux hrs : Diff = -2.0% t T
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Comparison of HDR derived
lluminances with the Hanwell Logger
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llluminance [lux]
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llluminance [lux]
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Daily dose HDR [lux hrs]
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Daily dose HAN1 vs. HDR
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VWhich gives us the confidence to
proceed with the interpolated
lluminance Maps
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