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* why metering is 
inaccurate 

* how to think 
about exposure 

* building an 
exposure at night 

* fireworks 
* astrophotography



7 why is metering 
inaccurate
1. the 18% grey problem 

2. the reflected light problem 

3. the creative control problem



8

Metering Modes 

Divide up viewable area 
of  the frame into 

segments 

Each segment analyzes 
how much light hits it 
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Internal light meters 
assume all subjects and 

objects have the same 
reflective properties, 
which of course isn’t 

true.
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13 thinking about 
exposure



14 thinking about 
exposure

f/stop

shutteriso

Exposure theory is the 
creative balancing of two 

factors. The first is 
creating and image that 

is bright enough and the 
second is achieving the 

creative goals you set for 
your photograph.



15 aperture
Aperture balances the 

volume of light within a 
photograph with the 

depth of field achieved.
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Canon 5Diii 
Tamron 35mm f/1.8 

35mm 
ISO 100 

1/250 
f/1.8

Open the aperture and 
achieve a shallow depth 

of field.
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Nikon D850 
Tamron 17-35 f/2.8-4 

25mm 
ISO 64 

10” 
f/8

Close the aperture and 
create a longer depth of 

field.
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Please note, in this 
example the point of 

focus does not change. 
Depth of field is 

responsible for the range 
of focus outside the 

exact point of focus in 
any photography.
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Please note, in this 
example the point of 

focus does not change. 
Depth of field is 

responsible for the range 
of focus outside the 

exact point of focus in 
any photography.
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20



Sony A7R IV 
Sony 55mm F/1.8 

55mm 
1/200 

F/8 
ISO 100

Dimmer than f/8 you will 
incur diffraction as the 

light moves through your  
aperture. The rate of 

degradation depends on 
the MTF chart of your 

specific lens.
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Sony A7R IV 
Sony 55mm F/1.8 

55mm 
1/200 

F/8 
ISO 100

This is f/8 and you see 
that there is no loss of 

clarity.
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Sony A7R IV 
Sony 55mm F/1.8 

55mm 
1/200 

F/22 
ISO 100

At f/22 diffraction has 
noticeably reduced the 

quality of the image, 
even though it has 

increased depth of field.
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24 exposure theory
f/1.4
f/2

f/2.8
f/4

f/5.6
f/8
f/11
f/16
f/22

f/stop isospeed



25 shutter speed
Shutter speed is the 

duration that the shutter 
remains open, exposing 

light onto the sensor.
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Thus it controls both the 
total light within the frame 
and the motion recorded  

in the image.
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Thus it controls both the 
total light within the frame 
and the motion recorded  

in the image.
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Canon 5Diii 
Tamron 24-70 f/2.8 

24mm 
ISO 100 

10” 
f/11

Longer exposures allow 
in more light at the risk of 

incurring blur within the 
photograph.  

There are two types of 
blur: subject motion and 
camera motion. We will 

explore these in more 
depth later.
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Nikon D850 
Tamron 17-35 f/2.8-4 

17mm 
ISO 64 

10” 
f/7.1

Let’s define blur at a 
technical level so we can 

understand it better. 

Blur is when an object 
within the frame appears 

on multiple pixels within a 
single exposure.
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Canon 5Diii 
Tamron 24-70 f/2.8 

24mm 
ISO 100 

10” 
f/11



31 exposure theory
f/1.4 1/4
f/2 1/8

f/2.8 1/15
f/4 1/30

f/5.6 1/60
f/8 1/125
f/11 1/250
f/16 1/500
f/22 1/1000

f/stop isospeed



32 ISO
ISO is an understanding 

of your sensor’s 
sensitivity to light.
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In bright light you 
generally need less 

sensitivity.

Canon 5Diii 
Tamron 24-70 f/2.8 

60mm 
ISO 100 

1/160 
f/2.8
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In low light you 
generally need more 

sensitivity.

Sony A7 
Sony 24-70 f/4 

31mm 
iso 3200 

1/125 
f/4
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But this is not 
necessarily true.

Canon 5Diii 
Tamron 35mm f/1.8 

35mm 
ISO 100 

8” 
f/11
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Camera shake



37

Subject blur



38 exposure theory
f/1.4 1/4 100
f/2 1/8 200

f/2.8 1/15 400
f/4 1/30 800

f/5.6 1/60 1600
f/8 1/125 3200
f/11 1/250 6400
f/16 1/500 12800
f/22 1/1000 25600

f/stop isospeed



39 setting up the shot
* Long ISO noise 

reduction will add time 
to your processing, but 

will result in cleaner 
images. 

* When building a low 
light exposure, 

especially with high light 
contrast, expose for 

highlights. 
* You may have heard of 

an argument regarding 
“expose to the left” and 

“expose to the right”. 
Let’s discuss it here.
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Sony A7Riv 
Sony 20mm f/1.8 

20mm 
ISO 100 

1/400 
F/2.8

I shot the same scene 
trying to balance the 

exposure…
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… overexpose by four 
stops…

Sony A7Riv 
Sony 20mm f/1.8 

20mm 
ISO 100 

1/320 
F/1.8
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… and underexpose by 
four stops…

Sony A7Riv 
Sony 20mm f/1.8 

20mm 
ISO 100 
1/1000 

F/5
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When editing the 
overexposed image I 

pulled down the expose 
in the highlights as much 

as I could, but was 
unable to recover the 

sky…

Sony A7Riv 
Sony 20mm f/1.8 

20mm 
ISO 100 

1/320 
F/1.8
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… and the fringing was 
really bad.

Sony A7Riv 
Sony 20mm f/1.8 

20mm 
ISO 100 

1/320 
F/1.8
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When I edited the 
underexposed image I 

could bring back the dark 
areas and maintain the 

sky. This was also more 
information in the sky 

than when I had tried to 
balance the exposure in 

camera.

Sony A7Riv 
Sony 20mm f/1.8 

20mm 
ISO 100 
1/1000 

F/5
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The trade off, is that this 
does introduce significant 

noise.

Sony A7Riv 
Sony 20mm f/1.8 

20mm 
ISO 100 
1/1000 

F/5
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Canon 5Diii 
Tamron 24-70 f/2.8 

24mm 
ISO 100 

10” 
f/11

So building an image at 
night is a matter of 

deciding the aperture you 
want, lowering the ISO 

down as far as it will go, 
and then extending the 
shutter speed until the 

image is bright enough.



48 fireworks
1. learn the 8-8-1 rule 

2. focus on the distance where the fireworks will happen 

3. then shoot in some form of manual focus after pulling focus (back 
button focus works great for this situation) 

4. fire a picture as the canon goes off, and use a cable release so you 
can enjoy the show
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Sony  A7Riii 
Sony 16-35 f/4 

8 seconds 
f/8 

ISO 100
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Sony  A7Riii 
Sony 16-35 f/4 

8 seconds 
f/8 

ISO 100



51 stars and the milky 
way galaxy
1. frame your shot 

2. divide your focal length into the number 500, this gives you your 
longest shutter speed (for instance, if you frame your shot at 50mm 
then you can shoot for no longer than 10”) 

3. open aperture all the way 

4. ISO until image is bright enough
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Sony A7Riii 
Sony 16-35mm f/2.8 

17mm 
10” 

f/2.8 
ISO 6400
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Sony A7Riii 
Sony 16-35mm f/2.8 

16mm 
10” 

f/2.8 
ISO 5000
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Sony A7Riv 
Sony 12-24mm f/4 

12mm 
12m 21” 

f/4 
ISO 800

If you want star trails you 
simply break the rule of 
500, dropping the ISO 

and extending the 
exposure time. 
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