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HDR Imaging and Glare Analysis

This document is one B e | First tutorial that introduces some basic
out of a series of three :g:gg‘f;faggyi;g'_ated to high dynamic
tutorials that introduce

the reader to high
dynamic range (HDR) o
Imaging, photography

B SR e 7| Second twutorial that shows how 1o
and how to ana|yze an Han Dy Range maging generate a calibrated HDR image using a
digital camera, the Photosphere program
HDR phOtO or written by Greg Ward and a luminance
simulation for potential meter. . .
| Note: A MAC is needed for this tutorial!
g are. B o Graduate School of Design ¥
: ~ e | Third tutorial that shows how to analyze
The tutorials can be High Dynamic Range Imaging an HDR image (photo or simulation)
downloaded from the ASHORT TUTORIAL using the ‘evalglare’ program written by

Image Viewer from Autodesk Ecotect

. Jan Wienold as well as the Radiance
G(SD)? website. ﬁ ! y '
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In This Tutorial

 Download Photosphere Software
 Set Up Camera

« Select a Scene

e (Capture Luminance Reading
 Take Photo Series

« Make an HDRI Photo

« (Calibrate Camera

« Save the image for Glare Analysis
 More available tools.
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Photosphere

Download and install a copy of
Photosphere a software designed to
easily create HDRI images from multiple

Images.

www.anyhere.com

Link named:
— Download a copy of Photosphere
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Setting Up

What you need:

Digital Camera w/Manual Settings
Aperture
Shutter Speed [
Exposure Value

Mac Computer F\

Luminance Meter (+ Tripod) ” \
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Controls the amount of light reaching the image
sensor. In combination with variation of shutter

speed, the aperture size will regulate the image
sensor’s degree of exposure to light.

F6.43 F8.0

F 5.6

The smaller F Stop number the larger the opening and the greater the
amount of light entering the camera.
6
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Shutter Speed

The effective length
of time a shutter is
open or duration of
light reaching the
Image sensor. | he
longer the shutter is
open the more light
reaches the image
Sensor.

Faster

Slower

1

1/1000 s
1/500 s
1/250 s
1/125 s

/060 S
/30 s

1/18 o

I 1Y O

1/8 s
1/4 s
1/2 s
1s
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Exposure Value

1.How much light will be admitted to the film by the
combination of lens aperture and shutter speed.

2.How much exposure is required by the combination
of subject luminance (e.g., how bright it is) and film

speed.
Under Exposed Correctly Over Exposed
(Too little light) Exposed (Too much light)
-2 -1 0 +1 +2

H——t——t+—++++

It is common practice among photographic equipment manufacturers to express luminance in EV for ISO 100 speed.
Set your camera’s ISO speed to 100.

8
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Set Aperture

Take a photo at each EV to capture a full range of light.

T | ’ "
4 1 I‘IH.-I (] : :
= " | — |

& § b | L4 | L& | |

9




Harvard Universily
Graduate School of Design 07/15/2010

Upload Photos

Save the photos in an easy to locate folder
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Open Photosphere.

a0 Photcsphere

> shelbydoyle [File &
> Macintosh HD - Sort by | File =
> WINDOWS HD Nc catalog B Riaive

Japjo4 |

=
3
i
5
o

1algns

wng|y

plomAay

| laumg
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# Photosphere File Edit Set View Window Help 14D L = &) = (=D 86% Fri 2:227PM Q
fa00 Photosphere

v shelbydoyle e =
> F.r.czéllia)l'; M Sort by jnie
> CityEngfne Loaded folder 'jUsers/shelbydoyle/Deskiop/HDRI/HDR Photos/28Aug09 - C52/GSD PNS 1' (13 images) [ ] Reverse
v Desktep

How To 4.0
Class Propesal

> Das Mule # ! | Pl l
i e | s | ] Ty Yy
v HDRI -

v HDR Photos
> Archive P1110042.0PG | P1110043.0°G | P1110044.0PG | P1110045.0PG | P1110046.0°G | P1110047.0PG | P1110048.JPG | P11100490PG | P111005C.0PG | P1110051.0PG | P1110052.0PG
v 28Aug039 - G5D

* GSD CanonCap 1

*GSD CanonCap 2 , -
* GSD CanonCap 3 3
* GSD CanonCap 4
* GSD CanonCap 5
> All GSD Canon
*ESD Canon U
> GSD Canon 1
> GSD Canon 2
*@3D Canon 3
*GS5D Canon 4
*GSD Canon 5
*GSD Canon 6
*GSD Canon 7
*GSD Canon 8
*G50 Canon 9
*GSO Canon 10
*GSD PNS O
*GSD PNS 1
*GSD PNS 2
*GSD PNS 3
*GSD PNS 4
> Powerpoint
Research
Software
How To
How To 5.6
How 1o 8.0
*Insert Exhibit
> Student Forum
Timesheets
= Trays
> Zofnass
> Documents
Downloads
= Library
Mameo Backups

apjog |

P1110053.0PG P1110051.0PG

au[awi L

1algns

wngpy

plomAay

[ 1aumo
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Edit

Set View Window Halp
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B (=] (86% Fri 2228 PM Q

8006

Photosphera

v sheloydoyle
> Accellion
= CityCngine
v Desktop
How To 4.0
Class Proposal
> Das Muls
= OT Stuff
v HDRI
v HDR Photos
> Archive
v 28Aug09 - G5D
* GSD CanonCap 1
* GSD CanonCap 2
* GSD CanonCap 3
* G50 CanonCap 4
* GSD CanonCap 5
> All GSD Canon
*GSD Canon O
> G5D Canon 1
> G5D Canon 2
*GSD Canon 3
*G5D Canon 4
*GSD Canon 5
*GSD Canon 6
*G5D Canon 7
*GSD Canon 8
*G50 Canon 9
*GSD Canon 10
*GSD PNS O
*GSD PNS 1
abl PNS £
*GSD PNS 3
*(RS50 PNS 4
> Powerpoint
Research

sapiog |

=
3
(i
=
m

1algns

wnqpy

paomAay

13 of 13 records sclected

P
_—

P1110042.0PG

—

P1110043.JFG

e

P1110044.0PG | P1110045.0PG | P1110046.0PG | P1110047.0PG M 110048.0PG

F1110048.PG

Sort by | File

i -iLL ‘Hll

P1110051.FG

™ Reverse

F1110050.0PG P1110052.0PG

M110053.07G

“

P1110054.0PG

> Software
How To
How To 5.6
How To 8.0
*Insert Exhibit
= Student Forum
Timeshezts
> Trays
» Zofnass
> Documents
Downloads
> Library
Memeo Backups

| JaumQ
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Select File then Make HDR

19 Fri228PM Q

= ) E G663

View Window Help

#b |

F Edit  Set
| Directery...

# Photosphere
aMNno

Photosphare

v shelbydoyle
= Accellion
» CityEngine
v Desktop
How To 4.0
Class Proposal
> Das Mule
> DT Stuff
v HORI
v HDR Photos
> Archive
v 28Aug09 - G5D
* GED CanonCa
* GED CanonCa
* &b Canonta
* GED CanonCa
* GSD CanonCa
= All GSD Canen
*G5D Canon 0
> GSD Canon 1
> GSD Canon 2
*GSD Canon 3
*G50 Canon 4
*GS5D Canon 5
*@5D Canon §
*G5D Canon 7
*GSD Canon 3
*GSD Canon 3
*G5D Canon 10
*G5D PN O
*GSD PN5 1
*G3D PN5 2
*GSD PNS 3
*GSD PNS 4
> Powersoint
Research

Open Image
Show Info
Update

Add to Catalog

Rename
Make Pancrama

Export

Switch Catalog

Import Records...

Page Setup...
Print...

Print Index__.
M

®0
#l  selecred

P1110043_IPG

F1110044 PG P1110045_PG

P1110046_IFG

P1110047 PG

Sort by

||| s

P1110048_ PG P1110049.1PG P1110050. PG P1110051 PG

(File

] Reverse

P1110052_ PG

| 4
{ |
; “

P1110054.0PG

Software
How To
How To 5.6
How To 8.0
*Insert Exhibit
> Student Forum
Timesheets
> Trays
> Zofnass
> Documents
Downloads
> Library
Memeu Backups
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Select the below HDR settings.

“ Phatosphere-Ed]t Set View Window Help : 4) = (=D (86%) Fri2:28PM Q

Photosphere

v shelbydoyle
> Accellion
> CityEngine
v Desktop
Huw To 4.0
Class ?roposal I I

= Das Mule  Make High Dynearnic Range E : 1
> DT Stuff .y Ll 1, Ll ] Ll i
v HDRI

v HDR Photg  Panasonic DMC-LX2
= Archive P1110044.0PG F1110045.0PG P1110046.0PG P1110047.0PG P1110048.0PG F1110049.0PG F1110050.0PG P1110051.0PG P1110052.0PG

v 28Aug09
* GSD Gi
* GSD Ci M Save New Response M Fine-tune Exposures

*GSD G T1Remove Lens Flare | Skip Extra Exposures

* GSD G
ok )

] Use Saved Response ™ Align Images

*cSpCi | Remove Ghosts

> All GSDI {_Cancel )
*GSD Ca
> G50 Canon 1 e
= CSD Canon 2
*CSD Canon 3
*CSD Canon 4
*CED Canon 3
*CSD Canon &
*C80 Canon 7
*CSD Canon 3
*CSD Canon 9
*CSD Canon 10
*CSD PNS O
*CSD PNS 1
*CSD PNS 2
*CSD PNS 3
*CSD PNS 4
> Powerpoint
Research
> Software
How To
How To 5.6
How To 8.0
*Insert Exhibit
= Student Forum
Timesheets
= Trays
> Zofnass
> Documents
Downloads
> Library
Memeo Backups
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Photosphere HDR settings explained.

Once a calibration response is
saved for the camera it can be
used instead of recalibrating

each ume

Automatically aligns images
if tripod shake occurred

Automatically fine-tune
Save a calibration response Make High Dynamlic Range exposures for exposure
for the identified camera, in - values

this case a Panasonic DMC-
LX2

Removes light artifacts from
the scene, such as from the

PABREGRiE DML Automatically skips

unnecessary exposures

| Use Saved Respon:ze :'_-_"1hlig-1 Images

sun. . ,

I:_'j Cave Mew Aesponse ;'1 Fine tune Exposures
Removes people from a Itl Remowve Lens Flare Tﬂ SKip Extra Exposures
scene

| Remowve Ghosts

i _r'm-:-.,I I_.-T-.,.I

16
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The HDR photo will appear.

Photasphere

07/15/2010
lile Ldit Set \iew Wincow llelp
vshelby oy~ o ==
> Acc —
> Cityt ! tmp.0.XmHjFE
 Title ) [

ri2:30PM Q
Phntosphers
Image

; +1.3 M Auto [Local [ Human
Aug 28 2009 10:30:59a

Downlai )
> Library
Memeo Backups

. s
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Pick a spot in the actual space to calibrate with the
Luminance Meter.

Record the cd/m2
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Pick the same spot in the photo.

#® Photosphere File Edit Set View Window Help L= 4 = =D Fri2:30PM Q
Photosphere
v shelby | 'n
> Arc ﬁ_' o Image
> Cityt
v Deskl —— BB . e s t—— )
Hoy it [ cap 47.9 cd/m2 (1283,1044)/(1320,1096)
Clas
> Dat
=0T
v HDR
v HI
>
v 2

;' tmp.0.XmHjFE =Yg Fit %) Ex < 13 ™ Auto [Local | Human

LM

- |
=
|
|
|
|
|
|
|

> P
Re!
Fow
Fow
Fow
* 5|
> 5tu
Timi
> Tra
> Zof
= Doci EE————————————————————————————————————__an
Downlbﬁs—tﬁi
> Library 4
Memeo Backups
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Select Calibration from the Apply Menu.

# Photosphere File Edit Set View Window Help B ) % Fri 2230 PM  Q
Photosphere

vshelby ‘o ~

e A0 |mage

>CiEVE_

fa) ay —
-

tmp.0.XmkjFE £ Crop
v Desk ——— N |
boy EmleN) [ Ca RedEye 470 cc/m? (1283,1044)/(1220,1006)
Clas WET | SpotMeter
> Dal ]| Pano Orig
v HD} ./ W o : .
v HE v A -
> |

v2

T Exp ';I +1.3 ™ Auto Tiaczl T Human

How
How
How
*as)
> Stu
Tirmi
~ Tra
> Zof
> Doct
Downloads
> Library

o
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Enter the cd/m2 value from the Luminance Meter.

#® Photosphere File Edit Set View Window Help 1D 4 = 4) = (=D E7e Fri230PM Q
Photosphere

v shelby
> Acce
= Cityt
v Desk
How
Clas
= Da:
= DT
v HDE

v HE

>4

v 2

Image

> P
Re!
> Sd
How
How
How
*Insi
> Stu
Tirmi
= Tra
= Zof
> Doct
Downloads ¢ 7+
> Library
Memeo Backups
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Record the calibration factor for your camera. Press OK.

# Photosphere File Edt Set View Window Help 19 = A4) B =] E7% Fri2z:30PM Q

Confirm

Done. Apply 1.7971 factor to the Panasonic
DMC-L¥2 responge?

( Cancel ) ook

How

*Ingy
> Stu
Tirn
= Tra
= Zof
> Doct
Downloads
» Library
Memeo Backups
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Save the HDR Image.

# Photosphere Edit Set View

| Directory... | Photosphere
s shelby o i

* > I,a,cceﬂ_'ﬁ'—nJ Open Image Image

> Cityi I;I tmp.0.Xr Show Info £ v ) [Fir =] Exp |2l 413 MA.HG [ Local |

 Desk —— zte
¥ as | e Lipciate 86 cd/m?2 (1283,1C44)/(1320,1006)
on Add te Catalog / ) '

Clas
> Dad Close Image
=0T
v HDHR
v HI
>4
v 2

Human

Export
Switch Catalog
Impcort Records...

Page Setup...
Print...

> 5¢
How
How
How
*Ins|
= Stu
Tim|
> Tra
> Zof
=~ Doct
Downloads
= lihrary
Memeo Backups
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Save the HDR Image in High Dynamic Range.

19 = &) E = s7% Fri2i30PM Q

# Photosphere il Edt Set View Window Help

L ‘5 h:,ci: o Image
> Cityk
v Desk - —
Cl-IIaD;' Save Options
> Dat
> DT ¥l Save in high dynarr
v HDF e
\.-‘:l "~ Apply zoom (resample)

Va2

Photecsphere

[ 1 save selection only

Compression Quality

Good

Cancel ) [ O¢ )

> Pg
Ret
= 5¢
How
How
How
*Ins|
= Stu
Tirn
= Tra
> Zof
> Docx
Downloads
> Library
Memeo Backups
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Save the HDR Image as an .hdr file extension.

# Photosphere File Edit Set View Window Help - k % Fri2:31PM Q
Photosphere

v shalby
= Acce
= Cityl
v Desk
How
Clas
> Day
=0T
v HDF

v HD

v : Save As: | FINAL HDRIjhdr

Image

Save Image

Where: | [ GSDPNS 1

TIFF
SIL / Radiz
IR FZ RGB

JPEG DR YCbCr Cancel ) ( Save )

> 5¢
How
How
How
*Ins|
> Stu
Tirmi
> Tra
> Zof
> Doct
Downlgads
> Library
Memeo Backups
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Note that an .hdr file extension is the SAME file
format as a Radiance .pic file extension which is
created during a simulation. Both file types can be
used to do an Evalglare glare analysis.

.ndr = .pic

To run Evalglare an image of less than 800x800

pixels is needed. If possible adjust the size of the
iImage now. Otherwise this can be done in
Evalglare.

26
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Switch to a PC to begin HDRI Glare Analysis.
igh Dynamic Range Imaging
lll. GLARE ANALYSIS: EVALGLARE

http://www.gsd.harvard.edu/research/gsdsquare/tutorials.html

For HDRI Background Information.

High Dynamic Range Imaging
|. DEFINITIONS

http://www.gsd.harvard.edu/research/gsdsquare/tutorials.html




MIT OpenCourseWare
|http://ocw.mit.edu

4.430 Daylighting
Spring 2012

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.


http://ocw.mit.edu
http://ocw.mit.edu/terms



