Comparison of frames shot at the same camera to subject distance with three
cameras, each with diﬀerent sensor sizes
Thrown together by David Tamés (kino-eye.com) with Ed Slattery and Kyra Nipson, June 2, 2014
A quick and dirty comparison showing the sensor-size related diﬀerences between three very diﬀerent cameras: the Canon
7D D-SLR (APS-C sensor), Sony RX10 all-in-one (1” sensor), and the Panasonic HPX170 (1/3” sensor), each with very
diﬀerent sensor sizes. Notice the dramatic diﬀerence in terms of perspective, angle of view, and depth-of-field when
shooting a subject at the same camera to subject distance with each of the cameras.

Sensor Comparison

Common name
Crop factor
Sensor size (w x h)
Sensor diagonal

35mm Full Frame

Canon 7D

Sony RX10

Panasonic HPX170

Full-Frame
1
36 x 24 mm
43.3 mm

APC-C
1.62
22.2 x 14.8 mm
26.7 mm

1”
2.7
13.2 x 8.8 mm
15.86 mm

1/3”
7.21
4.8 x 3.6 mm
8.47 mm

Image Set 1

Focal length setting
35mm full-frame equivalent
Aperture setting
Camera to subject distance

Canon 7D

Sony RX10

Panasonic HPX170

50 mm
80 mm
f/2.8
5 ft.

26.65 mm
70 mm
f/2.8
5 ft.

9.7 mm
70 mm
f/2.8
5 ft.

Set 1 is a very close side by side comparison of the formats keeping the framing and subject-camera distance as close to
each other as possible.

Image Set 2

Focal length setting
35mm full-frame equivalent
Aperture setting
Camera to subject distance

Canon 7D

Sony RX10

Panasonic HPX170

50 mm
80 mm
f/2.8
4 ft.

22 mm
60 mm
f/2.8
4 ft.

9.5 mm
68 mm
f/2.8
4 ft.

Set 2 is not as close of a comparison due to slightly diﬀerent focal lengths and framing, however, the inherent diﬀerences
in terms of angle of view and depth-of-field when shooting a subject at similar camera to subject distances are still evident.

Set 1
Canon 7D
(APS-C)

Sony RX10
(1-in.)

Panasonic HPX170
(1/3-in.)
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Set 2
Canon 7D
(APS-C)

Sony RX10
(1-in.)

Panasonic HPX170
(1/3-in.)

Comparison of frames shot at the same camera to subject distance with three cameras, each with diﬀerent sensor sizes (kino-eye.com)

3/ 4

Note that with the smaller formats it’s impossible to
achieve good separation between the owl and Velvin
without making a drastic change in the camera position and
focal length, however, this is not always practical. A camera
with a larger sensor provides separation of foreground and
background when working with a normal to short telephoto
lens, while small sensors require much greater subject to
camera distances and much longer focal lengths to achieve a
similar look. If foreground/background separation and close
camera to subject working distances are required, a larger
sensor camera is preferable. As a bonus, larger sensor
cameras are more sensitive to light, making it easier to work
in low light conditions.
Larger sensors provide more control and greater artistic
flexibility, however, the trade-off is that that larger sensors
are more expensive and require larger and heavier cameras
and lenses. On the other hand they allow you to achieve
shallower depth of field compared to cameras with a smaller
sensor. You can still achieve a comparable depth of field with
a smaller sensor camera by moving back, using a telephoto,
and choosing the largest aperture possible. The problem with
this approach is that it’s often not practical move far away
from your subject. Camcorders with small sensors provide
additional depth of field and are a good choice when you
want to shoot close and not worry constantly about focus.
Ultimately, each format offers aesthetic trade-offs, its not that
one is better than the other, they simply provide different
form factors and optical perspectives, the right look depends
on your specific projects and aesthetic concerns.
The field of view is determined by the focal length of the lens
and the size of the image sensor. A lens with a short focal
length lens reduces the size of the image projected on the
sensor. This results in more of the scene being captured in a
given sensor area, therefore the field of view is increased.
Increasing the size of the image sensor also increases the field
of view, simply by allowing a larger area of the image
projected onto the sensor to be captured.
The depth of field is determined by the focal length of the
lens, the distance between the camera and the subject, and
the lens aperture. Since smaller sensor sizes require a wider
angle lens to achieve a “normal” field of view, inherently short
focal length lenses exhibit greater depth of field in
comparison to lenses with a larger focal length. A camera
with a larger sensor requires a longer focal length lens to achieve the same field of view when compared to a camera with a
smaller sensor.
The term focal length multiplier is used to describe the size of the image sensor capture area, relative to the a traditional 35
mm full-frame camera, with a 24 mm x 36 mm image capture area. For example, a camera with an APS-C sensor has a focal
length multiplier of 1.62. When an 50mm lens is used with an APS-C camera, it will have the same field of view as if you placed
an 85 mm lens on a camera with a full-frame sensor. This became the standard for comparison because there are so many
photographers who have made the transition from 35mm film to digital photography.
Cameras with MFT sensors(micro-four-thirds, or 4/3), e.g. Panasonic GH4, strike a balance between the large and small sensor
look, providing something close but not quite the 35mm full-frame look with smaller, lighter, and less expensive cameras and
lenses.
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