
E X P O S I N G  D I G I T A L  P H O T O G R A P H Y
C S 5 0  S E M I N A R

D A N  A R M E N D A R I Z D A N A L L A N @ C S . H A R V A R D . E D U

mailto:danallan@cs.harvard.edu


P H I L A E

http://www.esa.int/spaceinimages/Images/2014/11/Lander_departure

http://www.esa.int/spaceinimages/Images/2014/11/Lander_departure


P H I L A E
L A N D E R  S E L F I E

http://www.esa.int/spaceinimages/Images/2014/11/Welcome_to_a_comet

http://www.esa.int/spaceinimages/Images/2014/11/Welcome_to_a_comet


P H I L A E  +  C A N O N  E O S  D 2 0 0 0 ?

https://secure.flickr.com/photos/dlr_de/15307802908/

https://secure.flickr.com/photos/dlr_de/15307802908/


Image from http://global.jaxa.jp/press/2007/11/img/20071113_kaguya_02l.jpg

http://global.jaxa.jp/press/2007/11/img/20071113_kaguya_02l.jpg


E X P O S U R E :  
T H E  B I G  F O U R

• Amount of available light 

• Shutter speed 
• ISO 
• Aperture

2014: 1/3200s, f/2.8, ISO 200 



L I G H T



L I G H T
P R O P E R T I E S  O F  W A V E S  &  P A R T I C L E S

Zedh on wikipedia.org

http://wikipedia.org


T H E  E Y E
O P T I C A L  I L L U S I O N S

Image adapted from http://en.wikipedia.org/wiki/Visible_spectrum

http://en.wikipedia.org/wiki/Visible_spectrum


T H E  E Y E
I N  A  N U T S H E L L

wikipedia.org

http://wikipedia.org


T H E  E Y E

P R O P E R T Y R O D S C O N E S

V I S I O N  T Y P E N I G H T  V I S I O N D A Y  V I S I O N

L I G H T  S E N S I T I V I T Y M O R E L E S S

F O V E A L  C O N C E N T R A T I O N L O W H I G H

R E L A T I V E  P R E S E N C E 2 2  R O D S  F O R  E V E R Y  1  C O N E

P R I M A R Y  S T I M U L U S M O N O C H R O M A T I C T R I C H O M A T I C  ( C O L O R )

D E T E C T I O N M O T I O N D E T A I L

R O D S  A N D  C O N E S



T H E  E Y E
R O D S  &  C O N E S

wikipedia.org

http://wikipedia.org


C A M E R A S
S I M I L A R I T Y  T O  T H E  E Y E

en.wikipedia.org/wiki/Single-lens_reflex_camera



E X P O S U R E
S T O P S  &  E X P O S U R E  V A L U E  ( E V )

-2 EV -1 EV +0 EV



E X P O S U R E



E X P O S U R E :  
T H E  B I G  F O U R

• Amount of available light 

• Shutter speed 
• ISO 
• Aperture

2014: 1/3200s, f/2.8, ISO 200 



S H U T T E R  S P E E D
E F F E C T S

2011: 1/5s, f/10, ISO 100, +1EV.



2012: 4s, f/6.3, ISO 100.

2007: 10s, f/8, ISO 100

2013: 1s, f/4.5, ISO 200, +0.7EV



S H U T T E R  S P E E D

S T O P P I N G  M O T I O N

2004: 1/1250s, f/2.8, ISO 200



S H U T T E R  S P E E D
S T O P P I N G  M O T I O N

2007: 1/250s, f/5.6, ISO 200



S H U T T E R  S P E E D
M I X I N G  M O T I O N  W I T H  S T I L L

2011: 1s, f/8, ISO 100



2009: 1/320s, f/9, ISO 100

2013: 1.3s, f/4, ISO 1600, +1.3EV2013: 1/60s, f/6.3, ISO 200, +1.3EV



I S O  “ S E N S I T I V I T Y ”
C O M P A C T  V S  D I G I T A L  S L R  C A M E R A S

ISO 100 ISO 1600 ISO 100 ISO 1600

C O M P A C T  C A M E R A D I G I T A L  S L R

Images from dpreview.com

http://dpreview.com


I S O  “ S E N S I T I V I T Y ”
C O M P A R I S O N  T O  F I L M  ( P O S S I B L Y  U N F A I R )

ISO 1,600 (film negative) ISO 25,600 (Nikon D3)

Images from en.wikipedia.org and dpreview.com

http://en.wikipedia.org
http://dpreview.com


I S O  “ S E N S I T I V I T Y ”
C O M B I N E D  W I T H  S H U T T E R  S P E E D

2007: 846s, f/8, ISO 400



I S O  “ S E N S I T I V I T Y ”
C O M B I N E D  W I T H  S H U T T E R  S P E E D

2007: 846s, f/8, ISO 400 2007: 336s, f/8, ISO 800



E X P O S U R E

A P E R T U R E



A P E R T U R E

F-number = f/D 
where 

f = focal length 
D = aperture’s effective diameter 



A P E R T U R E
F - N U M B E R  =  F / D

D

f



B A C K G R O U N D  B L U R

2012: 1/250s, f/4, ISO 160, -0.6EV



A P E R T U R E
M A K I N G  E V E R Y T H I N G  S H A R P

2013: 1/15s, f/4.5, ISO 200, +0.7EV



E X P O S U R E :  
T H E  B I G  F O U R

• Amount of available light 

• Shutter speed 
• ISO 
• Aperture

2014: 1/3200s, f/2.8, ISO 200 



E X P O S U R E
M O O N  L A N D I N G S

Image from http://nssdc.gsfc.nasa.gov/imgcat/html/object_page/a11_h_40_5903.html

http://nssdc.gsfc.nasa.gov/imgcat/html/object_page/a11_h_40_5903.html


Underexposed

Overexposed

ugh 😩

Both



The power of good light



M E T E R I N G



M E T E R I N G
M I D D L E  G R E Y



M E T E R I N G
Z O N E  M E T E R I N G



M E T E R I N G

E X P O S U R E  C O M P E N S A T I O N

2014: 1/125s, f/2.8, ISO 200, +1 EV



M E T E R I N G

E X P O S U R E  C O M P E N S A T I O N

2014: 1/125s, f/2.8, ISO 200, +1 EV

+0 EV +1 EV



M E T E R I N G
C A M E R A  M O D E S

Images from dpreview.com’s Nikon d40x and Canon 5D reviews

http://dpreview.com


S E N S O R S



D Y N A M I C  R A N G E
D I G I T A L  C A M E R A S

Pixel (“Bucket”)

Photons (Light)

Collected Light



S I M P L I F I E D  D Y N A M I C  R A N G E  C A L C U L A T I O N

Dynamic Range = 
Biggest signal (full “bucket”)

Smallest detectable signal



D Y N A M I C  R A N G E
I N  S C E N E S

2013: 1/250s, f/5.6, ISO 200, -1/3EV, 28mm



D I G I T A L  C A M E R A S
S E N S O R  S I Z E S

adapted from wikipedia.org by MarcusGR

http://wikipedia.org


S E N S O R  S I Z E S
W H A T  A R E  T H E  P I X E L  S I Z E S ?

24mm

16mm

7mm

5mm

APS-C, 6MP 1/2.5”, 6MP 



33mm Crop

80mm 33mm & moved

Images from http://www.dpreview.com/learn/?/Glossary/Optical/Perspective_01.htm

http://www.dpreview.com/learn/?/Glossary/Optical/Perspective_01.htm


S E N S O R  S I Z E S
F O C A L  L E N G T H  A N D  P E R S P E C T I V E

2013: 1/320s, f/5.6, ISO 200, +1EV, 35mm



S E N S O R  S I Z E S
F O C A L  L E N G T H  A N D  P E R S P E C T I V E

2013: 1/320s, f/5.6, ISO 200, +1EV, 35mm
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