
Exposure
Exposure refers to the 
amount, and act, of light 
falling on photosensitive 
material. (Page 8)

A correct exposure is a 
simple combination of 
three important factors: 
aperture, shutter speed, 
and ISO. (page 10)

“Most picture taking 
situations have at least 6 
possible combinations of f-
stops and shutter speeds 
that will result in a correct 
exposure. Yet, formally just 
one of these combinations ... 
is the creatively correct 
exposure.” 
Bryan Peterson

Exposure

80 mm lens 
1/250 s at f/22 

ISO 2000

80 mm lens 
1/250 s at f/2.8 

ISO 80



Formats: JPEG vs. RAW
• When you take a photo the image on the camera screen is PROCESSED.  

• It is in JPEG format and may NOT represent a true color reproduction. 

• If your camera is set to JPEG, the camera stores the image in that format.  

• The ability to edit the image is limited. 

• If the camera is set to record a RAW image your camera stores the full data 
set, which can then be edited in Lightroom, Photoshop, Luminar, Photos, 
etc. 

• The camera still outputs that data to the camera screen as a JPEG. 

• Wedding and sports photographers still use JPEG to reduce editing time. 

Histograms

“Image histogram is probably the single most important concept you’ll 
need to understand when working with photos from a digital camera. 

A histogram can tell you whether your image is properly exposed, 
whether the lighting is harsh or flat, and what adjustments will work 
best.  

It will improve your skills not only on the computer during post-
processing but all as a photographer.” 

McHugh, Understanding Photography, page 26.

Histograms

• A camera sensor contains 
millions of pixels. 

• The horizontal axis represents 
the “tonal level” from 0 to 255. 

•  The vertical axis is the relative 
number of pixels  (number of 
“buckets”) receiving reflected 
light from the scene at that 
level.

Histograms



Histograms
SHOOTING STYLES

❖ Program P:  for a given ISO, camera chooses aperture (f-stop) and shutter speed for 
appropriate exposure. 

❖ Shutter Priority, S or TV:  for a given ISO and shutter speed, the camera chooses an 
aperture (f-stop) for appropriate exposure. 

❖ Aperture Priority, A or AV:  for a given ISO and aperture, the camera chooses a 
shutter speed for appropriate exposure. 

❖ Manual Mode, M:  you choose ISO, shutter speed, and aperture for appropriate 
exposure. 
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APERTURE, f/STOP

Controls the amount of light that can impact the sensor at a given shutter speed (and ISO).

From one  “stop” to the next the amount of light is HALVED. 
All cameras can progress in three increments from one major stop to the next.

https://
www.phototraces.com
/photography-tips/f-

stop-chart/



Depth of Field (DOF)

It is the distance between the 
closest and farthest objects in a 
photo that appears acceptably 
sharp.

NOTE: the majority of the area in 
focus is behind the subject: 1/3 in 
front and 2/3 behind. 

As the lens aperture becomes 
smaller (larger numbers) the DOF 
increases.

Depth of Field (DOF)

90 mm lens 
f/3.9 

1/1000 sec 
ISO 80 

90 mm lens 
f/20 

1/200 sec 
ISO 250 

Depth of field 
scale on Fuji X-T3

Depth of Field & Aperture

80 mm lens 
1/250 s at f/22 

ISO 2000

80 mm lens 
1/250 s at f/2.8 

ISO 80



Depth of Field & Aperture

50 mm lens 
f/22 

0.4 sec 

DOF = 3.95-6.82 ft

50 mm lens 
f/1.8 

1/400 sec 

DOF = 4.9-5.1 ft

Depth of Field

THE MORAL:  Shoot with 
wide-angle lenses (17-35 
mm) or even “normal” 
lenses (45-60 mm).

f/2.8 f/4 f/5.6 f/8 f/11 f/16

9.4-  
10.7

9.12-  
11.1

8.81- 
11.6

8.39-  
12.4

7.87-  
13.7

7.23-  
16.2

Nikon camera with subject at 10 feet

50 mm lens

f/2.8 f/4 f/5.6 f/8 f/11 f/16

9.93-  
10.1

9.90-  
10.1

9.86-  
10.1

9.80-  
10.2

9.72-  
10.3

9.60-  
10.4

150 mm lens

55 mm 
f/4 
1/30 s 
ISO 500

39 mm 
f/5 
1/50 s 
ISO1600



55 mm 
f/5 
1/30 s 
ISO 800

26 mm 
f/3.2 
1/80 s 
ISO 160

Shutter Speed

150 mm lens 
f/6.3 

1/1250 sec 

150 mm lens 
f/22 

1/100 sec 

Notice change in depth of field

Shutter Speed

300 mm lens 
f/9 

1/400 sec 

300 mm lens 
f/11 

1/1250 sec 



Shutter Speed

80 mm lens 
f/7.1 

1/1250 sec 
ISO 1250

Shutter Speed

Red knots 
55 mm lens 

f/14 
1/8000 sec 
ISO 1250

Shutter Speed

80 mm lens 
f/3.2 

1/5000 sec 
ISO 1600

Shutter Speed

560 mm lens 
f/8 

1/2000 sec 
ISO 1250

Elegant terns 
Sea of Cortez



Shutter Speed

470 mm lens 
f/7.5 

1/2000 sec 
ISO 1600

Needle nose dolphins 
Sea of Cortez

Shutter Speed

50 mm lens 
f/5.6 

1/6400 sec 

68 mm 
f/6.41 
1/4 sec 
tripod 

135 mm  
f/10 

1/4 sec 
tripod 

1/20 s

Shutter Speed

1/250 s

Panning, 1/30 s

Shutter Speed
• Reciprocal shutter speed rule. Minimum shutter speed should be equal 

to or greater than 1/focal length of lens. 

The reason is that, the longer your lens, the more exaggerated your 
movement becomes. Therefore, you need to shoot at faster shutter 
speeds in order to minimize your movement so that the image doesn’t 
have any camera shake.

Use a stabilized lens, stabilized body (IBIS), or a tripod!



Exposure Bracketing (HDR)

All at ISO 160, f/8.0 (on tripod) 

1/125 s 1/60 s 1/30 s

Using variable shutter speed
Exposure Bracketing (HDR)

Blended photo ISO 160, f/8.0 

ISO: sensor sensitivity

Alaska 
105 mm, f/6.4, 1/125 
ISO = 10,000

It is best to keep ISO under 1000 to 
minimize noise. But there are programs to 
cure excessive noise for a must-have shot.

Hyperfocal Distance

Hyperfocal distance. This is the focus distance where everything from half the 
hyperfocal distance to infinity is within the depth of field.

Many use the rule of thumb that you should focus roughly 1/3 of the way into 
the scene to achieve maximum sharpness throughout. While sometimes helpful, 
it is rarely optimal. 



Hyperfocal Distance

Hyperfocal distance. This is the focus distance where everything from half the 
hyperfocal distance to infinity is within the depth of field.

White Balance
“White balance (WB) is the process of removing unrealistic color casts, so 

that objects which appear white in person are rendered white in your 

photo. Proper camera white balance has to take into account the "color 

temperature" of a light source, which refers to the relative warmth or 

coolness of white light. Our eyes are very good at judging what is white 

under different light sources, but digital cameras often have great 

difficulty with auto white balance (AWB) — and can create unsightly blue, 

orange, or even green color casts.” (Cambridgeincolour website)

White Balance
• Color balance is the global adjustment of intensities of the colors (RGB).  

• A goal is to render specific colors — particularly neutral colors — correctly.  

• The general method is called white balance or gray balance. 

Set on “tungsten” instead 
of “daylight”

After correcting to 
daylight in Photoshop.

White Balance: jpeg out of camera

Normal Cloudy Sunny

IncandescentFluorescent



White Balance
• Auto WB works quite well on most cameras. 

• But Ralph Lee Hopkins kept telling us to use “daylight.” You choose 
based on your results with your camera. 

• If you save images as JPEG files, then you have to be careful about 
WB. 

• If you save as RAW files, then WB is of no immediate concern.  

• Adjust in post-processing. 

• NOTE: the image you see on your camera back is a JPEG. The RAW 
file sent to image processing can look substantially different.  

Lenses
Wide angle: 

Extreme:  < 21 mm 
Wide:  21-35 mm 

“Normal” 
35-70 mm 

Telephoto: 
Medium:  70-135 mm  
Extreme:  135 - 500 mm

These numbers 
refer to full frame 

cameras.

Lenses

Lenses and crop factor

When you buy a lens, the 
number on the lens refers to the 
focal length on a full frame 
camera.  

EX:  An 18-55 mm lens for Fuji is 
roughly equivalent to a 24-70 
mm lens for full frame.  

EX:  An 55-200 mm lens for Fuji is 
roughly equivalent to a 70-300 
mm lens for full frame.  

Zoom & Prime Lenses
•A zoom lens is one where the photographer can vary the focal length within 
a pre-defined range, whereas this cannot be changed with a "prime" or fixed 
focal length lens. 

•The primary advantages of PRIME LENSES are cost, weight, and speed. An 
inexpensive prime lens can generally provide as good (or better) image 
quality as a high-end zoom lens.  

•If only a small fraction of the focal length range is necessary for a zoom lens, 
then a prime lens with similar focal length will be significantly lighter and 
smaller.  

•The best prime lenses almost always offer better light-gathering ability 
(largest minimum aperture) than the fastest zooms.



Lenses

Telephoto lensWide angle lens

When the two lenses fill the same space, the wide angle lens stretches 
perspective, whereas the telephoto lens compresses the perspective. 

Lenses

Lenses

Telephoto lens Wide angle lens — to get this 
photo to be the same as the 105 
mm one, he had to move closer.

ETTR: Expose to the right
The idea of ETTR is that it is better to expose a scene to be as bright as possible without 
blowing out the scene’s highlights and losing data. In post-processing you darken the 
image so that it looks as you imagined the scene.  

It is generally easier to extract details from the lighter regions of the photo than from the 
darker regions.

https://www.cambridgeincolour.com/tutorials/digital-exposure-techniques.htm

https://en.wikipedia.org/wiki/Exposing_to_the_right



ETTR: Expose to the right

https://www.dpreview.com/articles/6641165460/ettr-exposed


