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Sticky Note
Here we’re looking at three different types of cameras. On the top, an SLR film camera, on the bottom-left, a digital SLR camera (SLR: Single Lens Reflex), and on the bottom-right, a point-and-shoot or compact digital camera. All are light-tight receptacles with basic components to control exposure and record the light digitally on light-sensitive chips. 

Compact cameras rely upon one or hybrid viewing systems, which may include viewfinder, rangefinder, or LCD screen systems. Digital cameras with an LCD screen show the same view as the lens so that there is no difference between the two views (a difference is called parallax error).

DSLR cameras use a single-lens-reflex viewing system. In the SLR system, a viewer sees almost exactly what the lens sees. The lens is interchangeable, meaning that you could remove the lens and replace it with a lens that’s a different length. The lens quality is usually very good, and the sensor is larger than a point-and-shoot sensor, which allows for images printed larger to still appear sharp.

Both types of cameras allow the operator to set the ISO number, meter the light. A DSLR allows the operator to focus the lens manually, and to choose aperture and shutter speed settings. Compact cameras will be smaller and lighter than DSLR cameras because their optics are simpler.
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 & file format 
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560x300 
100x72 

 
     JPEG – Large 

   JPEG - Medium 
   JPEG - Small 

RAW 
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Sticky Note
On a digital camera, set the image resolution and compression. This is usually in a menu setting called “Quality”. Cameras may offer different image amounts of compression by size. For example: large, medium and small. Or they may offer it in terms of resolution. For example, 2000x1500, 560x300, or 100x72. The greater the quality, the smoother the transition from tone to tone, the more accurate the color representation, and the greater the capacity for editing in Photoshop without affecting image quality.
Within the same menu, or within a nearby menu, a DSLR camera will also offer a choice of file formats, for example JPEG and/or RAW. You may need to be in a manual mode to access the RAW formats. The file format also determines compression.

The JPEG format compresses the file by discarding subtle shifts of color, or other information that seems too subtle for the human eye to detect.
Throwing out information yields smaller files but also tends to degrade image quality. Most digital cameras allow you to choose between several levels of
compression, and thereby to control (to some degree) how much information gets lost.

RAW images are unprocessed files. The camera saves the actual pixel data that the lens and sensor see, without correcting tone, color, sharpness, or white balance. RAW files are ideal if you want higher bit depth or prefer to edit color space and white balance after the capture, in Photoshop.
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The basic idea here is that you can choose image quality depending on what you’re going to do with the image. For example, if you know you’re going to make a large print/poster, you’d want the highest quality so your print resolution can be 300dpi. If you know the image is going on your website, you could choose lower quality. 

Question: What resolution do you use for websites/internet? Answer: 72dpi 
Question: What resolution do you want your image to be if you’re printing? Answer: 300dpi

Some people shoot on high resolution all the time and just lower the resolution/make the file smaller in Photoshop if the image is going to go on the web. You could do this. But if you find yourself in a situation where your memory card is getting full, you can always switch to low quality if you know screen resolution is all you need.
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Sticky Note
On a DSLR, the color space is the number of possible colors available to an image. For example, the sRGB color space is a more limited palette of colors, and a good choice if you plan to project images or show them on a monitor, because those devices also use the limited color space of sRGB. The color space Adobe RGB has a larger number of possible colors for the image, a wider range than sRGB, and is a good choice for print purposes. DSLR cameras usually allow users to select from different color spaces for image capture, either sRGB or Adobe RGB. Set our color space to the largest color space - Adobe RGB - because you can always change to a smaller color space in Photoshop.
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Sticky Note
The aperture refers to the part of the camera’s lens that widens and contracts to control the amount of light reaching the film or digital sensor. On the left, you see the aperture when it’s contracted to a small hole. On the right, it’s been opened to a large aperture size.
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Like the iris of your eye, the aperture widens and contracts to let in more or less light. When you’re in a dimly lit room, your iris expands to the size on the right to let in more light. The the light is more intense, such as being outside in the sun, your iris contracts to let in less light.

Another analogy is a faucet. If the water is running at a drip, that’s a small aperture. If it’s running full force, it’s a large aperture.
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Each aperture setting is referred to as an f/stop. The standard sequence of f/stops, from wider openings to smaller ones, is: f/2, f/2.8, f/4, f/5.6, f/8, f/11, f/16, and f/22. 

With aperture settings, smaller numbers (e.g., f/2.8) have wider openings, thereby letting in more light; larger numbers (e.g., f/16) have narrower openings, thereby
letting in less light. 
The change from one aperture to the next is referred to as a stop. For example: to change from f/5.6 to f/8 would result in one stop less exposure or one stop down. Each time you give one stop less exposure, or “stop down”, you halve the amount of light reaching the film. When you give one stop more exposure, or “stop up”, you double the amount of light reaching the film. An example of giving one stop more exposure would be a change from f/5.6 to f/4.

Question: F/22 is a small or large aperture? Answer: small
Question: If I were to change from f/11 to f/8, would I be opening up or closing down a stop? Answer: Opening up. 
Question: When I open up from f/11 to f/8, am I letting in half as much light or twice as much light? Answer: twice as much light
Question: If I was on an aperture setting of f/4 and anted to let in less light, what should I do? Answer: close down to f/5.6 which lets in half as much light.
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On an SLR or DSLR camera, you can adjust the aperture from stop to stop by turning a dial on the outside of the camera, while looking through the viewfinder window or on an LCD screen to see the numerical change. On a digital camera, you would need to be in M (Manual) or AV (Aperture-priority) modes. In Automatic Mode, a digital camera will choose the aperture. 

Some digital point-and-shoot cameras provide menu options for changing the aperture. In Aperture Priority Mode  (usually listed as “AV” or “A” in your mode dial) you select an f/stop and the camera chooses a corresponding shutter speed in order to get the correct exposure.
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depth of field 



f/22 f/2.8 
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We just talked about how the aperture is an adjustable hole with various sizes or stops and that this is one way to control the amount of light reaching the film or sensor. But the aperture also determines another important aspect of your image – depth of field. 

Question: Does anyone know what “depth of field” is?  …. Answer: Depth of field is the area within a photograph, from near to far, that appears sharp. 

Every image has depth of field, but some images have a wide depth of field where most or every part of the image appears in focus (like the image on the left), and some images have a shallow depth of field where only part of the image appears focused (like the image on the right). 

In both images above, the photographer focused on the middle mountain, but used a different aperture size for each image, which resulted in a different amount of depth of field. This is because the aperture on the left (f/22) is so small that they produce smaller, more acute circles of light that appear to be focused even when at a distance from the focal point. While on the right, the light rays produce larger circles of light that appear out of focus at the same distance from the focal point.
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Question: How would you describe the depth of field in this image?   Answer: Shallow or narrow.
Question: What kind of aperture produced this depth of field – a small or large aperture?   Answer: large
Question: What size aperture would that be?  Answer: f/2, f/2.8, or f/4
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Question: How would you describe the depth of field in this image?   Answer: Wide or great
Question: What kind of aperture produced this depth of field – a small or large aperture?   Answer: small
Question: What size aperture would that be?  Answer: f/16 or f/22
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This image is a little more complicated because not only did the aperture change from photo to photo, but the shutter did as well. (We’ll talk about shutter speed in a minute).

Question: Which image as wide depth of field?   Answer:  the image on the right
Question: Which image has narrow depth of field? Answer: the image on the left
Question: Which image was made with an aperture size f22?  Answer: the image on the right
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perspective 



Focal length is the distance from the rear of the lens to the 
image it forms on the focal plane, where the lens is focused 
at infinity.  
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Sticky Note
Focal length is the distance from the rear of the lens to the image it forms on the focal plane when the lens is focused at infinity. Focal length determines the lens’s
angle of view and its magnification; it is measured in millimeters, and can be divided in to three main categories: normal, wide, and long.
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Focal length is measured in millimeters. For example, the 
normal focal length for a 35mm camera is 50mm.  
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Sticky Note
If a camera has a dedicated lens, that lens cannot be removed from the camera body and replaced with another. Most point-and-shoot cameras have dedicated lenses.

Film and digital SLR cameras are designed for interchangeable lenses that can be removed from the camera body, and another lens (often made by the same manufacturer) can be put in its place. Interchangeable lenses are either of fixed focal length like this one …
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… or zoom lenses with the ability to change focal length. Most DSLR cameras have zoom lenses with a range of focal length options. You usually change focal length by rotating the zoom ring on the lens barrel.
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With a digital point-and-shoot camera, you change focal length through W / T (wide/telephoto) buttons or other buttons. Zoom values are given as a multiplication factor, such as 3x. This means that, from its widest point, the lens will zoom in 3 times. Most point-and-shoot cameras will distinguish between optical and digital zoom. 

Optical zoom has a series of lens elements that lengthen the focal length to magnify the scene. As this is done optically, the quality of the image is still sharp. (Digital SLR cameras only zoom optically.) 

Digital zoom gives a zoom effect by cropping into the image and then magnifying that portion of the image to appear zoomed. Because the pixels are enlarged and fewer make up the image, image quality decreases. You’ll get sharper images if you use the optical zoom until you’ve reached its limits, then do NOT continue by using your camera’s digital zoom. Instead magnify the image by cropping it in Photoshop.
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The lens focal length that you choose (whether normal, wide, or long) will affect the angle of view. 

The angle of view is the amount of a scene that the lens is able to capture. If you make a circle with your thumb and forefinger and hold this makeshift viewfinder close to your eye, you will see most of the scene in front of you, as with a short focal length lens. When you move the circle a few inches from your eye, the view diminishes, approximating the angle of view of a normal focal length. By moving the circle further away, you reduce the angle of view even more, resembling the view of a long focal length. 
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28mm 50mm 80mm 

Focal length determines the lens’s angle of view and magnification 
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Sticky Note
You can see how the angle of view changes here, depending on the focal length. 
Question: Which focal length gave the greatest angle of view?   Answer: 28mm.
Question: Which focal length gave the least? Answer: 80mm.

Magnification refers to the size an object appears to be in an image as compared with its actual size. A normal focal length lens makes objects seem their actual size. A wide-angle lens makes objects appear smaller. A long lens makes the subject appear bigger.

Focal length affects the depth of field. The wider the lens (as with the 28mm here), the greater the depth of field. The longer the lens (as with the 80mm here), the shallower the depth of field. Each of the images here was shot with the same small aperture (f/16). Yet, because they each have a different focal length lens, the depth of field varies: The wide-angle lens yields clarity from foreground to background. The long lens yields shallow depth of field.

In the photos here, note also that the long lens compresses perspective, making distant objects appear closer to the foreground.
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Sticky Note
The camera’s viewing screen will show one or more focus (AF) points. These are areas of the screen on which the lens can focus automatically; they are indicated on the screen by some sort of box, circle, or bracket. If the camera has only one focus point, it will be in the center of the viewing screen. If a camera has several focus points, it will attempt to use the correct one. 

Although cameras automatically focus with the central focus point, your subject may not be in the middle of the field. To focus on a subject that is not in the center, you have a few options:

1. Cameras with more than one focus point usually give you the option of selecting which point is used. You can reconfigure the camera to select a focus point that is by that subject. Check your camera’s manual.

2. You can use the central focus point to lock the focus before taking the image. To do this, look through the viewfinder and aim the focus point at the main subject. Press the shutter release button halfway to activate the focus. Maintain pressure on the shutter button (this locks the focus into place) and recompose the image as you want it (move the viewfinder). Be aware that, when using automatic focusing, your camera will meter the exposure in the same part of the frame that it focuses. If you want to meter the scene from a different part of the frame.

3. If you have an SLR or DSLR with manual focus, you can manually focus on an off-center subject.
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depth of field 



1.   Aperture size (large aperture, shallow depth of field; small aperture, wider depth of field) 

2.    Length of lens (longer lens, shallower depth of field; wider lens, wider depth of field)   
3.    Subject distance (focused subject closer to lens, shallower depth of field; subject in the 
distance, wider depth of field) 
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Sticky Note
This shows you three camera controls that determine depth of field. We’ve already talked about #1 (the aperture size) and #2 (the length of the lens.), but a third way to determine depth of field is subject distance. The closer the subject you focus upon is to the lens, the shallower the depth of field. The further away your focused subject is, the wider the depth of field. 

Because of their small sensors and the short focal length of their lenses, most point-and-shoot digital cameras produce clear images with wide depth of field, even when using a wider aperture. If you want shallow depth of field, focusing on a subject that is close to the camera will help. If your camera does not allow you to select an aperture, you can use this technique (and the longer lens) to achieve the shallow depth of field.
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On a camera, the shutter regulates the amount of light that enters the camera during an exposure. The shutter lies inside the camera body, just in front of the film plane or digital sensor. The shutter opens and closes to let light reach the film or digital sensor. The longer the shutter stays open, the more light enters. The faster the shutter closes, the less light enters.

Question: In our analogy of the eye, the aperture is the …. ? Answer: iris (the iris is the adjustable muscle; the pupil is the hole inside the iris)
Question: And the shutter would be the …. ? Answer: eyelid
Question: In our analogy of the faucet, the aperture is the …. ? Answer: Flow of water from drip to stream
Question: And the shutter would be the …. ? Answer: how long you leave the faucet on.  
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Shutter speed is indicated in fractions of a second. For example, “60” means 1/60th of a second. Most cameras offer the following standard shutter speed settings in fractions of a second: 1/1000, 1/500, 1/250, 1/125, 1/60, 1/30, 1/16, 1/8, 1/4 and 1/2—plus 1 and 2 whole seconds. The faster shutter speeds (such as 1/1000) yield shorter exposures. Less light reaches the sensor. 

Question: Which shutter speeds yield longer exposures? Answer: slower shutter speeds, such as 1/15 of a second. More light reaches the sensor.

Many cameras also offer a “B” setting, which allows you to keep the shutter open for as long as you want.

Any camera with some manual features will allow you to select a shutter speed for a particular situation. SLR film cameras have a dial engraved with the shutter
settings. DSLRs have a dial or a wheel to adjust the shutter settings. You’ll need to be in M (Manual) or Shutter Priority Modes. In Shutter Priority Mode, you select a shutter speed and the camera chooses a corresponding aperture in order to get the correct exposure. In Automatic Mode, a digital camera will choose the shutter speed.
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Generally, a fast shutter speed can freeze motion while a show shutter speed will show it as a blur. 

Question: In the image above, which one was made with a fast shutter speed? Answer: the one on the bottom. What speed would you guess they used? Answer: 1/1000 or 1/500
Question: For the slow shutter speed on top, what speed do you think was used? Answer: 1/30 or 1/15

1/60 of a second is an important speed to remember because it’s considered the slowest speed you should be at if you’re handholding the camera. If you’re using slower than 1/60 (like 1/30 or 1/15), the camera should be on a tripod if you don’t want it to shake during the exposure.
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Like aperture settings, each standard shutter speed is referred to as a stop. Moving from one stop to the next will increase or decrease the amount of time the shutter is open, and therefore the amount of light that registers on the film or sensor. Each shutter speed lets in half or double the amount of light as the setting before or after. For example, a 1/125 second shutter speed lets in half as much light as 1/60, but twice the amount of light as 1/250.

The aperture and shutter work together to determine the amount of light that will reach the film or digital sensor. This diagram shows a series of equivalent exposures. Each aperture / shutter speed pairing produces the same exposure as the combination below or above. 

Question: Why would I choose the pairing “f/4 at 1/500th  of a second”? Answer: If I wanted shallow depth of field and wanted the motion (if there was any) to be frozen. 
Question: Why would I choose the pairing “f/22 at 1/15th of a second? Answer: If I wanted wide depth of field and wanted the motion to be blur (or, if there was no motion, if I was using a tripod).
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Panning 
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Sticky Note
Motion can be suggested by a blurred subject or a blurred background. If you want the moving subject to be in focus, you can swing the camera to follow the subject during exposure. This technique, called panning, keeps the subject in the same position in the viewfinder, and on the film or sensor, so that the subject is relatively
clear. The background will be blurred.

To achieve this effect, follow the subject with the camera for the entire time that the shutter is open. With an SLR or DSLR camera, this is somewhat difficult because you will not be able to see the subject through the viewfinder during the exposure. It may be helpful to start panning even before you press the shutter release. You’ll need a shutter speed of 1/15th or slower.
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800 ISO 
 

400 ISO 
 

200 ISO 
 

100 ISO 
 

64 ISO 
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Sticky Note
The ISO is the film or sensor’s sensitivity to light. The higher the number, the more sensitive the film or sensitive is. If you’re in low-light conditions (example: inside in a dimly lit room), you would want film or a digital sensor that’s MORE sensitive. If you’re in well-lit conditions (example: outside in the sun), you would want film or a digital sensor that’s LESS sensitive to light. 
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On a digital camera, the ISO button allows you to specify the sensitivity of the camera’s sensor to light. Some cameras – such as point-and-shoot - have a dial or menu option rather than a button. In low-light conditions, an appropriate ISO would be 400. In well-lit conditions, an appropriate ISO would be 100 or 200. Digital “noise” increases as the ISO value increases. 
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light  
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Sticky Note
A light meter measures the amount of light needed to make a correct exposure on film or digital recorder, and provides this measurement in aperture and shutter speed settings. Light meters may be built into cameras or separate hand-held units. 
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metering and middle gray 
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Reflected-light meters measure the intensity of light reflected from the subject. To use a reflected-light meter, aim the meter at the subject. All meters built into cameras are of the reflected-light type. On your camera’s light meter, it’s important to understand the principle of “middle gray”.

Exposure meters assume that the highlights, middle values, and shadows of most scenes reflect 18% of the light that hits it; in other words, the scene’s values average out to middle gray. Reflected-light meters are calibrated to indicate the exposure is correct when the light reflected off the scene reads middle gray on the meter’s photoelectric cell. 

This works well with scenes that do average out to middle gray. But in situations that are lighter or darker than 18% gray, the meter will still give you an exposure reading that turns the scene middle gray. For example, if you are photographing your drawing on a white wall, and use your camera’s calculations, you will end up with a picture showing grayish paper on a graying wall. 

To capture the true white scene, you need to trick the camera’s meter by intentionally over-exposing. Even though the camera’s meter indicates that you are over-exposing by one or two stops, ignore the meter — remember that the meter’s goal is middle gray, not white. 

To over-expose, use your camera’s Exposure Compensation feature – a + / - button that allows you to intentionally over- or underexpose the image by a specific number of stops (or fractions of stops). Moving the dial +1 or +2 makes the image look lighter. Moving the dial –1 or –2 darkens the picture. 
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Incident-light meters measure the intensity of light falling onto the subject. To use an incident-light meter, hold the meter in front of the subject, but facing the camera. The white diffusing cover in front of the meter’s photoelectric cell collects light coming toward the subject from all directions. Most hand-held exposure meters have this diffusing cover, which can be removed to convert the meter into a reflected-light meter.
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under-exposed 

over-exposed 

metered exposure 
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Sticky Note
If you are unsure whether you are getting a good exposure, bracket. Bracketing involves taking several identical images of the same scene, at different exposures. For example, the first image might be taken at the exposure settings recommended by the camera. Then, for the next exposure, you could open up the aperture one stop to over-exposure. For the third exposure, you could close down two stops for a one-stop under-exposure.

Situations that call for bracketing include: 
1. photographing a scene with drastic differences between highlight and shadow areas; 
2. using a camera for the first time when you are not sure if it works properly; 
3. photographing at night or without a light meter; 

Ideally, one of your bracketed exposures will have the correct density throughout all areas. If all areas of a single exposure are not of the correct density, bracketing will give you several exposures to play with and the correctly exposed parts of each can be merged together digitally or in the darkroom.
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Though our brain tricks us into believing that light is white, light varies in color depending upon the color temperature. For example, daylight is bluer, while tungsten (for example, from household light bulbs) is more yellow. On the scale above, color temperature is measured in Kelvin. 

The color temperature of light is measured using the K (Kelvin) scale. Temperatures range drastically. Candlelight is an extremely warm, reddish light with a low color temperature of 1900K. The warm yellow of household bulbs, photo floods and other artificial tungsten lights measure around 3200K. Standard daylight is a bluish light that measures at 5500K.

In order to help film and digital sensors record the way our eyes and brain perceive, the photography industry established two midpoints along the color temperature (Kelvin) scale as standard temperatures. Daylight films and digital settings (balanced for the blue light of 5500K) produce neutral results (no color cast) when used in daylight conditions or with electronic flash. Tungsten films and digital settings (balanced for the orangish-red light of 3200K) produce neutral results when photographing in tungsten light. Another word for tungsten is incandescent.

You need to know how to identify which lights are which color temperatures in order to set your camera to the correct setting.
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Flash is daylight temperature.
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Projectors use tungsten light.
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The sun is daylight.
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morning light, 8am, late October afternoon light, 12:30pm, late October 

evening light, 6:30pm, late October artificial light, 10:00pm, late October 
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But within daylight, color and temperature vary. Standard daylight refers to the sun at noon, a cool blue light that measures around 5500K. However, daylight temperatures vary from a warm 3100K at sunrise/sunset to the 18000K of the open blue sky, and vary even more according to the season, with winter light becoming extremely blue. Some cameras will provide separate settings for cloudy days or direct sun.
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A flashlight is tungsten.
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This photoflood light is tungsten temperature  - you can tell this because the bulb is slightly yellow.
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While this photoflood is daylight temperature – you can see that the bulb is bluish.
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Strobe – a type of studio light like flash - is daylight balanced.
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Unlike daylight and tungsten light, fluorescent light is not a stable wavelength, so the light emitted by fluorescent tubes fluctuates between yellowgreen and blue-green and can be difficult to measure.
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Sticky Note
If you want the scene’s color to be represented accurately, use the film or digital camera setting that is balanced for the correct temperature of the light. In your digital camera, you’ll find these settings under “white balance” in your menu. 

The White Balance (WB) setting helps to compensate for the color temperature by making image colors look more accurate. Most white balance features allow you to select from such settings as Auto White Balance (the sensor determines the balance), Daylight, Shade, Cloudy, Tungsten/Incandescent (sometimes shown as the lightbulb icon), Fluorescent, or Flash. The White Balance settings can usually be found by pressing a WB button or by searching through the Menu settings. 
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Daylight 
film / 

tungsten 
light 

Same, with 

Tungsten 
film / 

tungsten 
light 

Digital 
automatic 

white 
balance / 
tung. light 

Same, corrected - Photoshop Photo Filters 

Digital 
tungsten 
mode / 

tungsten 
light 
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Sticky Note
Artists working with light must be aware of color casts. A color cast is a shift in which all areas of the picture appear too warm or cool. A cast muddies the recorded scene, reducing all elements to the same hue and importance; details that should recede or stand out are flattened.

You can see in the images top-left and bottom-left that the artist used the wrong film or white balance settings in tungsten light and the whole scene looks sickly yellow.

When used well, a slight cast can emphasize the psychology of a scene (e.g., a reddish cast can convey a sense of danger). When not used well, a color cast just seems sickly. Some slight color casts can be neutralized in Photoshop to appear white, but the best option is to make sure your camera’s white balance setting matches the color temperature of the light in which you’re shooting.
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THE END 
reframing photography 




