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			Digital Cameras

		

		
			Since the 1990s, digital cameras have become more and more common, and more affordable. Because of this, it’s easy to get started with photography and you don’t need to buy a professional camera to get good results. 

			There are various different types of cameras on the market, from full size SLRs to compact point and shoot.

			In this chapter, we’ll take a look at

			
					How a Digital Camera Works

					Crop and Full Frame Sensors

					Storage

					Image Formats

					Digital SLR Cameras

					Mirrorless Cameras

					Bridge Cameras

					Compact Point-and-Shoot

					Smart Phone Camera

			

			Lets take a look at the basics of how a digital camera works, some of the different types of cameras on the market.

		

	


		
			How a Digital Camera Works

			In principal, a digital camera is similar to a traditional film-based camera. There’s a viewfinder to aim and frame your shot, a lens to focus the image onto a light sensor, and some means of storage. 

		

	
		
			Optics

			In a tradition film based camera, light-sensitive film captures images and is used to store them after chemical development. Digital photography uses a combination of an image sensor and memory storage, which allows images to be captured in a digital format that is available instantly with no need for a film development process.

			[image: ]

			Although the principle may be the same as a film camera, the inner workings of a digital camera are a little different. Instead of film, a sensor called a charge coupled device (CCD) or sometimes CMOS (complementary metal-oxide semiconductor) is used. 

			
				
					
						[image: ]
					

				

			

			Each sensor element converts light into a voltage proportional to the brightness which is passed into an analogue-to-digital converter (ADC). This converts the fluctuations of the CCD into a discrete binary code. The brighter the light, the higher the voltage and the brighter the resulting pixel. The more elements, the higher the resolution, and the greater the detail that can be captured. 

			The output from the ADC is sent to a digital signal processor (DSP) which adjusts contrast and detail. It then compresses the data and stores it as an image on the storage medium (such as an SD memory card). 

			The CCD or CMOS sensors are fixed in place and it can go on taking photos for the lifetime of the camera. There’s no need to wind film between two spools either, which helps minimize the number of moving parts.

		

	
		
			Crop and Full Frame Sensors

			A full frame sensor is 35mm by 24mm in size and tends to offer the best image quality.

			[image: ]

			Crop sensors, sometimes called APS-C sensors, are much smaller. They are not all exactly the same physical size, as this depends on the manufacturer. Anything smaller than 35mm x 24mm is a crop sensor.
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			The main difference between a full frame and crop sensor is the field of view. The focal lengths marked on lenses are based on the 35mm standard. 
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			So, if you are using a crop sensor, you’re cropping out the edges of the frame which effectively increases the focal length. 

			Nikon APS-C sensors have a 1.5x crop factor, while Canons have a 1.6x crop factor. This means with any lens you attach, you need to multiply the focal length on the side of the lens by the crop factor.

			If you were to use a lens that is 50mm, on a crop sensor you’d need to multiply this by the crop factor. So on a Canon it would be equivalent to an 80mm lens on a full frame camera.

			Full frame sensors are better low light with high ISO, resulting in a better quality, cleaner image than with a crop sensor. 

			Full frame sensors make better architectural and landscape photography solutions due to having a wider angle of view. Full frame cameras also provide a broader dynamic range which can help when taking photos of scenes with both deep shadows and bright highlights. 

			Depth of field is a lot shallower on a full frame camera, which gives more artistic control.

		

	
		
			Storage

			Modern digital cameras use removable storage. This is usually an SD card, Compact Flash, or sometimes CFast. The photographs are saved to the card as an image file - usually JPG or RAW.
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			Removable storage offer two main advantages: 

			
					Once a memory card is full it can simply be removed and replaced by another.

					Given the necessary PC hardware, memory cards can be inserted directly into a PC to transfer the photos. 

			

			The most common memory card is the SD Card. This can be a full sized SD card, or a Micro SD card. 
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			Standard SD cards are commonly used in digital cameras, and many laptops have standard size SD card readers built in. Tablets, phones, and small cameras usually use micro SD cards.

			You can get an SD Card adapter if your SD card reader does not read Micro SD cards.
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			There are various types of SD cards available, each are marked with a speed classification symbol indicating the data transfer speed. If you are using a digital camera to shoot high resolution photos or videos, the faster the data transfer speeds the better. You’ll want at least 80Mbps or faster. You can see a summary in the table below.
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			SDHC stands for “Secure Digital High Capacity”, and supports capacities up to 32 GB.

			SDXC stands for “Secure Digital eXtended Capacity”, and supports capacities up to 2 TB.

			SDUC stands for “Secure Digital Ultra Capacity”, and supports capacities up to 128 TB.

			Avoid the cheap SD cards, as they usually have slow data transfer rates. You’ll need a high data transfer rate when shooting in RAW format, or recording video.

			Card readers are available for all the common media types – CompactFlash, SmartMedia, MemoryStick, SD Card etc. 

			[image: ]

			These card readers plug in to a USB port on a computer using a USB cable, allowing you to read the memory card as if it were an external hard disk for flash drive.

			You can then transfer the photos to your computer for long term storage, editing or printing.

		

	
		
			Image Formats

			Most digital cameras store photos in JPG format, however some cameras also offer RAW and TIFF formats.

			When you press the shutter button on the camera, the data picked up by the sensor is processed. The contrast, brightness, white balance and saturation settings is set, the image is then compressed and saved on the memory card as a JPG file.

			A RAW file isn’t processed and is just the raw data from the image sensor. As a result, the RAW image is a much larger file but contains all the data from the sensor. This allows you to tweak and manipulate the image in post production using Photoshop Camera RAW or Adobe Lightroom. You can brighten shadows, darken skies, change the white balance, contrast.  These apps come with a Creative Cloud Subscription from Adobe. 

			[image: ]

			You can also use free alternatives such as Microsoft Photos App with the RAW image extension, and Google Photos in Windows, or the Photos App on a Mac.

			Some cameras also offer the chance to leave your photos uncompressed. These images are saved as a TIFF file. Note that TIFF files are usually massive in size which means you won’t get many photos on your memory card.

			I always shoot in RAW format which allows me greater control over the photograph in post production. However, if you don’t intend to adjust the photos later on and simply want to post them on social media or send to friends, shooting in JPG might be a better option.

		

	
		
			Digital SLR (or DSLR) 

			These cameras tend to be expensive, with high quality interchangeable lenses for different shots with full manual controls of all the settings. These cameras also tend to be quite big and bulky and are designed to be used in professional studios and professional photographers. 

			[image: ]

			These cameras are known as a single lens reflex because what you see through the view finder is what the sensor will see through the lens. In other words, you see the shot you’re going to take. 

			These cameras have a wide range of difference lenses, such as wide angle, portrait, prime, macro lenses, as well as large zoom lenses.
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