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PHOTOGRAPHY PRINCIPLES

Before we get into the nitty gritty of photographically documenting evidence, it’s
important to understand the basics of how cameras, lights, and photography function. 
It’s easy to set the camera to “green” and start shooting, but knowing the basic
principles of photography will give the photographer the skills needed to document a 
scene in a comprehensive and efficient manner.

This section will cover exposure, focal length, camera equipment, lighting, and filtration. 



4

ISO

ISO is a scale to measure a camera sensor’s sensitivity to light. A low ISO speed (50 or 100) 
requires more light to properly expose an image. Low ISO is commonly referred to as a slow 
ISO. A high ISO (6,400 or 12,800) requires less light to properly expose an image. High ISO 
is commonly referred to as fast ISO.

Image quality is highest at low ISO. As you go higher on the ISO scale, image quality is
diminished due to signal noise and reduced dynamic range (page 19).

Image shot at 200 ISO 200% view of image shot at 200 ISO

Image shot at 25,600 ISO 200% view of image shot at 25,600 ISO
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APERTURE

The aperture is simply the hole in the lens light travels through to reach the camera’s sensor. 
The aperture can be adjusted to be very narrow (letting in a small amount of light) or wide 
open (letting in a large amount of light). The concentric blades control the size of the
aperture.

A small or narrow aperture will provide greater depth of field (the distance between the 
nearest and furthest objects that give an image focus). This results in more objects being in 
focus between the closest point and infinity.

Conversely, a large or wide open aperture will provide a smaller depth of field or selective 
range of area that is in focus.
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APERTURE

Aperture is listed as f/(aperture) and the scale is inverse. A large aperture is a small number 
like f/1.4 or f/2.8. A small aperture is a large number like f/16 or f/32.

Aperture scale - f/1.4, f/2, f/2.8, f/4, f/5.6, f/8, f/11, f/16, f/22, f/32 (see below)

A typical camera lens will have aperture range of f/2.8 -f/22 but some lenses can go to
larger or smaller apertures.

Aperture scale
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APERTURE

Lenses resolve at the highest quality in the range of f/5.6 and f/16. Since forensic
photographers are trying to capture as much detail as possible, they should use an aperture 
that provides optimized detail while retaining a full depth of field of the whole subject being 
photographed.
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Nevit Dilmen (2004)
Creative Commons Attribution-Share Alike 3.0 Unrported License

SHUTTER SPEED

Shutter speed is the length of time that light is being exposed to the camera’s sensor.
 
For shutter speeds over 1 second they are listed as 1”, 2”, 10”, etc. For shutter speeds
under 1 second, they are listed as fractions of 1 second. ½”, 1/60”, 1/500”.
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EXPOSURE

Exposure is the combination of aperture, 
shutter speed, and luminance sensitivity 
(ISO) needed to properly create a
photograph. A photograph that is
properly exposed has a good
representation of all of a scene’s tonal 
values. It is measured by Exposure Value 
(EV).

The same exposure can be achieved by 
different aperture, shutter speed, and 
ISO settings. For example, if a scene 
has an exposure value of 7.5EV, multiple 
setting configurations can achieve the 
same exposure of 7.5EV. 

Light meter used to measure exposure
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EXPOSURE

Lazaro Gimena 
(2007)
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EXPOSURE

Imagine that a properly exposed photograph is a 5 gallon bucket full of water. If the
bucket is not filled completely, it would be considered underexposed and is not capturing the 
full luminosity values that are possible. If the bucket is over filled, then water is being lost 
and wasted, just as a photograph would have bright values that are too bright, blown out, 
and wasted. To fill the bucket to the rim, a water spigot could be turned on to just a trickle 
(small aperture of f/11-f/22) and it would take a long time for the bucket to fill (1/2 – 3 sec 
exposure). Conversely, if the water spigot was turned to high (large aperture of f/1.4-f/4), a 
large blast of water would fill the bucket very quickly (1/1000 – 1/250 sec exposure). Either 
way, the net result will be the same - 5 gallons.

Bucket being filled slowly Bucket being filled quickly
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EXPOSURE

Proper exposure is critical to get the most accurate reproduction of the subject. Exposure 
affects color, tonality and detail.

A histogram is a graphical scale that represents the exposure values of a scene. On the 
camera sensor, each pixel has its own exposure value for any given scene. A histogram is 
the representation of all those values put together. The X-axis is the tonality scale and the 
Y-axis is the number of pixels that have a certain exposure value.

The histogram of a properly exposed image will have a large concentration in the middle of 
the graph. An underexposed image will have a concentration of data points towards the left 
side of the scale. An overexposed image will have its data points towards the right side. 
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EXPOSURE

Overexposed histogram and image

Underexposed histogram and image

Correctly exposed histogram and image
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FOCAL LENGTH

The focal length of a lens is the measurement of how the lens converges or diverges light. 

A wide angle lens can range between 8 mm and 35 mm focal lengths. These wide angle 
lenses have a wide field of view and are typically used to show a whole area or a lot of
information.

For example, an 8 mm lens has a 167 degree field of view and a 35 mm lens has a 63
degree field of view. These lenses typically introduce curvature or distortion into the image.

8 mm fisheye lens 35 mm lens
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FOCAL LENGTH

A normal lens will range between 35 and 85 mm focal lengths. They are called normal
because they render a scene most similarly to how a human eye does. Normal lens focal 
lengths span from a medium wide angle of 63 degree field of view to a short telephoto of 29 
degree field of view.

35 mm lens 85 mm lens
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FOCAL LENGTH

Telephoto lenses range between 85 mm all the way up to 600 mm and more. Telephotos are 
used to photograph objects that are far away or to be isolated from the background and 
surroundings. Telephoto lenses magnify the scene and “pull” it closer to the camera.
Telephotos range between 29 to 4 degrees of field of view.

85 mm lens 600 mm lens
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COLOR TEMPERATURE

Color temperature is the measurement of the color of a light source as it goes from blue to 
red-orange. It is measured in Kelvin with a scale from 2000 degrees (red-orange) to 10000 
degrees (blue). The sun at midday is 5500K. An incandescent bulb is 3200K.

Deborah S Krolls (2004)
Creative Commons Attribution-Share Alike 3.0 Unported License

Color Temperature Result

2800 - 3400K Incandescence

4000 - 4500K Flourescent with green tint

5000 - 5500K Daylight

5500 - 6000K Flash

6000 - 6500K Cloudy skies

7000 - 7500K Open shade
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RESOLUTION AND MEGAPIXELS

Resolution is the amount of detail in an image. It is measured by quantifying the number of 
lines or pixels in an image that can be resolved.
 
In an output sense, an image formatted for print (magazine, book or print) is usually 300 dpi 
(dots per inch). An image formatted for digital display (website, YouTube or any screen
display) is 72 ppi (points per inch).

In a camera capture sense, resolution of the camera’s sensor is measured by megapixels. 
Megapixels are the individual pixel photosites on the sensor that collect light. Megapixel = 
one million pixels. 

A Fuji XT-2 has a 24MP sensor. It will generate an image of 4000 x 6000 pixels or points. For 
a 300 dpi print, it will translate to a 12 x 20” print. For a 72 ppi digital display, the 24MP
sensor will create an 84” x 56” image.
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DYNAMIC RANGE

Dynamic Range is the maximum range of brightest and darkest tonal values that a camera 
sensor can capture and retain detail. 

The human eye has a dynamic range of about 20 stops of light. The best professional
cameras have a dynamic range of approximately 14 stops. Most consumer cameras have a 
dynamic range between 11 and 13 stops. 

+4                                                                    0                                                                     -4
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RAW VS. JPEG VS. TIFF

A RAW file is an algorithmic file that requires a software processor to “decode” the RAW 
data into an image format. The benefit is that since it is essentially an algorithm, the image 
file can be processed infinitely in a nondestructive manner. The disadvantage is that the
image must be processed by a camera RAW processor. RAW files are much larger.

A JPEG (Joint Photographic Experts Group) file is a compressed image file that is processed 
by the camera upon capture. A JPEG is beneficial because its compression creates a much 
smaller file that requires less storage space and processor speed. The image is available as 
soon as it is captured. The disadvantage is the image doesn’t allow for a lot of adjustment in 
post processing as the exposure and color temperature are “baked in” to the image’s file.

A TIFF file is a minimally compressed file. Its exposure and color temperature values are 
“baked in” but at a much lower compression than JPEGs, thus retaining more detail and 
color information over repeated formattings, resaves and edits. TIFFs are available out of 
camera. TIFF files are rarely a capture format from the camera and are usually a format 
reserved for the output of a RAW image file for final delivery.
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CAMERA
EQUIPMENT
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DIGITAL CAMERA BODY

This is the main capture device. It 
contains the sensor, the
processor, and all the controls.
Depending on the make and model, 
different brands and focal lengths of 
lenses can be attached to the
camera body. 

DSLR (Digital Single Lens Reflex)
This type of body uses a mirror that 
reflects the image through the lens 
to the viewfinder for the
photographer to see. When the
shutter button is depressed, the
mirror flips up, the shutter curtain 
opens and the image is exposed on 
the sensor. A fraction of a second
after the image is exposed, the
mirror flips back down so the
photographer can see through the 
lens for the next shot. Canon 5D MKII



23

DIGITAL CAMERA BODY

Mirrorless
On mirrorless cameras, the mirror and mechanical shutter are eliminated, and the image is 
projected directly onto the sensor. The sensor has an electronic shutter built in. This design 
makes the camera smaller, lighter and have fewer mechanical components. 

Sony A7R
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LENS

The lens is made up of multiple glass elements that bend and refract light onto the sensor to 
create an image. 

The lens is the heart of the camera and is the most important piece for creating high
resolution, quality images. Most photographic lenses are auto and manual focus.

See the Focal Lengths section (pages 12-14) for information about different types of lenses. 

Image Stabilization (IS) – Internal stabilization in the body (IBIS) or lens (OIS) can allow
photographer to shoot up to 4 stops slower and still retain sharp image.

Nikon D5
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LENS

Specialty Lenses
• Macro - Used for photographing small objects at very close distances
• Tilt/Shift - Used to control perspective and depth of field
• Fisheye - Used to show a distorted, spherical view of the image
• Super telephoto - Used for photographing subjects at moderate to far distances

Canon 100mm L macro lens
Lucasbosch (2017)
Creative Commons Attribution-Share
Alike 3.0 Unported License

Canon TS-E 24 mm Tilt Lens
Charles Lanteigne (2011)
Creative Commons Attribution-Share Alike 3.0
Unported License

Samyang 8mm Fish-Eye Lens
Janne (2010)
Creative Commons Attribution-Share Alike 2.0
Unported License

Sony A7r Telephoto Lens

Macro Tilt/Shift Fisheye Telephoto
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TRIPOD

The tripod is used to stabilize the camera. It is an essential for 
obtaining sharp images. 

Legs
• Carbon Fiber
• Aluminum

Head
• Gear Head

• Designed for precise adjustments
• Often used in architecture, product, or technical
   applications where subject is not moving
• Not ideal for fast moving subjects

• Ball Head
• One of the most popular options
• Allows photographer to move camera to any position 

horizontally or vertically quickly
• Not ideal for achieving very precise adjustments such 

as horizontal lines or architecture

• Fluid Head
• Designed primarily for video
• Allows for smooth tilts and pans of the camera
• Designed for camera to be used in horizontal set up

Gear Head

Ball Head

Fluid Head
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LIGHTING OR FLASH

Ambient lighting
Be careful when using lighting that is available in the area or room such as window light,
table lamps, overhead fixtures, etc. Different light sources will have different color casts and 
could impact the color of the subject.

FoxFury lobby illuminated with overhead lighting, a Nomad® P56, and a Nomad® N32. As you 
can see, different light sources have different color casts.
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LIGHTING OR FLASH

Flash/Strobe lighting
Flash or strobe lighting is a very fast burst of light used to illuminate a scene. It can be an 
on-camera flash or an off-camera strobe. Since the flash duration is so fast (1/20,000-
1/1,000 sec), the flash can stop motion of the subject it is illuminating.

Canon Speedlite 430EX III-RT Camera Flash



29

LIGHTING OR FLASH

Continuous lighting
Continuous lighting means a light source that stays on continuously. Continuous lights allow 
the photographer and videographer to see what they are shooting and know what the
exposure and color temperature will be. They are also useful if the user is shooting
photography and video of the same scene because they don’t have to switch out light 
sources for photo (flash) and video (continuous). LEDs are the most common type of
continuous lights, but tungsten and HMI (Hydrargyrum medium-arc iodide) are still used in 
video and film sets. 

LED Light Panel FoxFury Nomad® P56

https://www.foxfury.com/products/nomad-p56-production-light
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FILTERS

Robert Emperley (2010)
Creative Commons Attribution-Share Alike 2.0 Generic License



31

POLARIZER FILTER

Without polarizerWith polarizer

A polarizer filter is used to filter out refracted and reflected light in a scene. The most
common use is photographing through water or glass where the surface is shining with
reflected light. The polarizer filter will reduce the reflected light out so the background can 
be seen through the shiny surface. Polarizers are also effective in reducing refracted light in 
a nature scene resulting in darker, richer skies and more saturated colors in vegetation.
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NEUTRAL DENSITY FILTER

A neutral density filter, or ND filter, reduces the amount of light entering the lens in a
uniform, neutral manner with no changes in color. This allows the photographer to achieve 
longer exposure times or reduce the amount of depth of field for a given scene.
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BARRIER FILTERS

Yellow Orange Red

Barrier filters selectively absorb particular wavelengths of light while allowing others to pass 
through to the user’s eye or camera. Barrier filters can pass a band of wavelengths,
blocking both longer and shorter wavelengths. This allows the object to fluoresce when 
used with the correct forensic (alternate) light source. 



34

MEMORY

This is the digital film for the camera. It is a memory card that stores the photos on 
the camera. It is recommended to use a memory card with at least 64 GB of
memory.

Formats
• SD
• CF
• Micro SD

Micro SD Card

SD Card

CF Card
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Not for Publication
The use of this guide is for educational purposes. You may not publish any portion of 
this presentation without written consent of FoxFury Lighting Solutions. For questions 

or comments, contact FoxFury Lighting Solutions at marketing@foxfury.com.

WARNING!
Forensic and Alternate Light Sources emit high-intensity ultraviolet, visible, and infrared 

light. Exposure to these types of radiation, even reflected or diffused, can result in
serious, and sometimes irreversible, eye and skin injuries. Never aim the light at

anyone. Never look directly into the light or the optical ports of an instrument. Always 
wear appropriate eye and skin protection when using ANY Forensic or Alternate

Light Source.
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PREVIEW OF PHASE THREE:
FORENSIC PHOTOGRAPHY

Forensic or crime scene photography is the visual recording of a crime scene or evidence. 
This photography captures the initial state and condition of the scene before it is altered 
and changed by the investigation or by other external elements. It provides a permanent
record for the courts and investigation.

Now that we’ve looked at general photography in Phase Two, Phase Three will explore how 
photography is used for forensics. 

The most important consideration in forensic photography is accurate reproduction.
Aesthetics and artistry are null for forensic photography. Equipment, techniques, settings 
and processes all must be optimized for the most accurate reproduction of the subject. 


