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Introduction



  Video in digital cameras is not new; most compact cameras have featured video modes of steadily increasing quality since digital surpassed film as the standard method by which we document our lives. Photographers with more sophisticated needs, however, weren’t able to join the party.


  That’s because the first wave of Digital Single Lens Reflex (DSLR) cameras were built in a manner closely aping their film forefathers, with a mirror mechanism that reflects the image seen through the lens to the viewfinder, via the pentaprism. In the instant a photo is taken, the mirror flips out of the way and the light is exposed directly on the sensor; once the shutter is closed, the mirror returns to its position and the imaging sensor sees no light.


  All that has changed now, thanks to a gamechanging technology called Live View mode. Not exclusively for video, the principle is simple; the mirror is held out of the way all the time, and the light travels through the lens directly to the imaging sensor. The digital sensor can relay the image to the LCD screen on the back of the camera, allowing it to behave with the simplicity of a compact, while retaining the sophisticated interchangable lens mechanism. Indeed, some cameras forego the mirror and traditional viewfinder altogether—for example, the Micro Four Thirds system and other Electronic Viewfinder Interchangeable Lens (EVIL) systems—and much of what is discussed in this book applies equally to those cameras since all video is captured in this way.


  So, that’s how it works. But if it’s just “something compact cameras could do” then why is it so exciting, and why was it greeted with such excitement in the photography world?


  Well, for the same reasons that professionals and serious enthusiasts—like you—buy SLRs rather than compacts: quality and control. Not only the obvious advantages of so-called Full High Definition video, or 1080p as it is known, but the technology to record at high quality, through your choice of many interchangeable lenses. The latter, not available on even very costly camcorders, puts a technology in your hands that’s much closer to Hollywood than was imaginable a few years a go.


  This book is about how to make the best of that technology, dealing with the pitfalls—there are still some—and the unfamiliar—whether you’re a photographer or a cinematographer, you’re entering a whole new world—to create a masterpiece worthy of the big screen.


  [image: image]


  The elements for true convergence photography are finally in place. In recent years, photographers and videographers alike have seen their industries revolutionized by digital technology. For the former, the biggest step was undoubtedly the replacement of film by digital sensors, while the latter saw non-linear editing (NLE) software replace timeconsuming tape-based workflows. With both crafts now using similar digital technology, there is nothing to prevent crossover.


  The image sensor chips in video cameras and digital stills cameras are essentially the same; the remaining differences are a matter of how the information is channeled from chip to camera, and the shape of the device. This is why most camcorders have a still frame button and most compact cameras can shoot some form of digital video.


  The final piece in the puzzle came with the arrival of High Definition TV. The new HDTV standards are entirely digital—just like bigger, better quality versions of the movie clips recorded by a compact camera. All previous television formats were in some way based on the ageing interlaced system designed to be broadcast through the air and displayed as directly as possible onto a cathode ray tube.


  That’s not to say that there haven’t been interventions—many cable companies have been using digital technology to fit more channels down their cables for years—but when they are decompressed by the cable box they are still displayed in an essentially analog way. The true HDTV systems enable the process to be entirely digital, from recording, through editing, to final display.


  At the same time as digital broadcasting systems have become the norm, online sharing, or digital “narrowcasting,” has been made possible since the same information can be transmitted across the internet. The only real limitation is the speed of the connection, but variations of the digital compression systems already used to fit TV signals into the airwaves or through cables have been adapted by websites like YouTube.


  The result is that it is now possible to shoot video on any number of devices—camcorders, cameras, mobile phones—since they all result in digital files, but the best results can be obtained by unlocking the potential of the best sensor chips and lenses, and these are to be found in the new breed of digital SLRs.
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    Resolution


    Even in stills photography, the word resolution is one that causes a great deal of confusion, with different people vaguely applying it to terms including Pixels Per Inch (PPI), Dots Per Inch (DPI), and the camera salesperson’s favorite: megapixels.


    Adding megapixels to a sensor theoretically improves the resolution of the image, so long as it is printed at the same size, so an eight-megapixel image would look twice as sharp as a two-megapixel one. The measure of improvement works along a single axis, but megapixel counts are taken by multiplying both horizontal and vertical pixel measurements, so a small improvement in resolution sounds more dramatic in terms of specification.


    All of this, however, is largely irrelevant in terms of video, since—unlike photos, which can have any dimensions in terms of pixels—there are recognized standards for video sizes and frame rates. They’re not absolutes, of course, and in the digital age there is more and more flexibility (see Tip 2), but it makes the most sense for camera manufacturers to use established standards because they are the same ones adopted by television manufacturers and assorted media formats and players.


    The standard adopted by the camera manufacturers has been what the industry calls “High Definition”—although, in the other sense of the word “definition,” detail is certainly lacking in marketing terms like this. In fact, the term is used to describe a number of different formats (see box) that have emerged since television went digital.


    All the HD video standards use considerably fewer pixels than you’d be used to as a stills photographer; the “best” television standard, 1080p, which is loudly trumpeted by TV manufacturers, equates to a whisker over two megapixels. However, this much data many times each second is a huge amount for computers to handle, about five times the equivalent that PAL—the best of the “Standard Definition” formats—nominally processed in its digital interpretation (for more, see Tip 6).


    Some of the camera’s pixels will be not be used (see diagram), in much the same way that black bars are used when showing widescreen pictures on narrow-format televisions. Despite that, the imaging area is still more than double the resolution of the video standard; the camera will handle this automatically.


    Just as with digital stills, lowering the resolution—say from 1080p to PAL—requires only computer processing and looks good, whereas scaling up attempts to create data from nothing and looks bad (which is why repeats of old shows on your HDTV look a bit soft).


    
      [image: image] Different HD standards


      720p


      720 pixels (height) x 1280 pixels (wide), square pixels, 16:9 “widescreen” ratio, progressive picture refresh (whole screen per frame).


      1080i


      1080 pixels (height) x 1920 pixels (wide), square pixels, 16:9 “widescreen” ratio, interlaced (only every other line of the image is refreshed with each new frame).


      1080p


      1080 pixels (height) x 1920 pixels (wide), square pixels, 16:9 “widescreen” ratio.


      2K


      A film-industry format with a fixed width of 2,048 pixels and a varying vertical height dependent on resolution (for example, it would be 1,152 at a normal 16:9 “widescreen” ratio), square pixels, progressive picture refresh.


      4K


      Similar to 2K, with double the (fixed) horizontal width, 4,096, and (variable) vertical resolution, square pixels, progressive.


      [image: image]


      1 If you assume that all the pixels are the same size, you can compare the relative areas of the different TV formats like this (though the PAL/NTSC “standard def” formats only truly have vertical resolutions). 4K is added for completeness because it’s considered a cinematic standard, and has been used for Hollywood features such as Slumdog Millionaire.


      [image: image]


      2–4 Most of us don’t have different-sized televisions for different input qualities. Instead, the apparent detail on the screen is reduced. These comparisons show a small section of the image at the same size so you can compare the effect on quality.


      [image: image]


      5 Because the proportions of 16:9 video and traditional camera sensors differ, many of the pixels at the top and bottom of the sensor will not be used.
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    Frame rates


    At its most basic, a movie is made up of many still frames, and when these are played back in sequence they give the appearance of motion. The frame rate—as the name suggests—refers to the precise number of frames captured per second while you are shooting video.


    Traditionally this subject was relatively straightforward. There were three basic speeds: 24fps (the long-standing cinematic Standard), and 30fps/60Hz or 25fps/50Hz for the two major TV Systems (see Tip 3). You knew your target in advance and shot appropriately.


    In switching to HD, television manufacturers have preserved the standard frame rates of the past (it makes it a lot easier to show repeats or shows captured with older technology alongside the shiny new HD stuff), but there is a twist. The newer HDMI connectors between TVs and video-playing devices like Blu-ray players and cable TV boxes mean that the units can communicate, exchanging information about which standards they support, making it easier and faster for companies to add new standards.


    Moreover, a high proportion of video never leaves the Computer screen, and Computers can effectively display any frame rate they're asked to. That means you can call something video even if it doesn't adhere to one of the traditional frame rates (indeed, many online Videos rarely reach 30fps).


    Proving the flexibility of digital, Canon added a 1080p shooting mode to their T1i DSLR (500D) by compromising on the frame rate, which was reduced to 20fps, four below the traditional cinematic standard. Cynics might suggest that the motivation was to get “1080p Video” on the spec sheet, but regardless of the motives the point is that this area is somewhat flexible.


    [image: image]


    Changing the settings on a typical DSLR video mode. You can choose between high-definition modes at different frame rates or the standard definition appropriate to your region (in this case NTSC).


    When you're editing your video work together, though, unless you're creating slow motion it is much better to choose a Single frame rate and stick to it. 24fps and a progressive-scanned resolution will go well with film fanatics.


    
      [image: image] Interlacing


      Almost compulsory in the past, interlacing was a great way to improve the apparent quality of a video signal without widening the signal transmission bandwidth. It is the root of the 30fps/60Hz difference televisions; at NTSC’s stated resolution of 480 picture lines, 30 frames are shown each second, but in practice only half of the frame is updated with each refresh—every other line of the picture—so there are 60 half-frames per second.


      [image: image]


      In this series of frames, the eye moves quickly from one position to the next. In the central frame, the interlace shows the motion, as the most up-to-date field has the eye farther to the right.
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    NTSC and PAL


    NTSC and PAL are, at their core, broadcast television Systems and the two major Standards used in the world (SECAM is a far less prevalent third). They are hangovers from the analog era, when the “data” for the signal, the color, and in some cases the audio data, were packaged separately and attached to a radio wave for transmission.


    In a digital broadcast System all of these components are typically packaged in a Single file, but there are still many hangovers from the NTSC/PAL era, not least the declining but still dominant TV Standard in the home (even if people own HD-ready TVs, they’re often still only watching NTSC or PAL pictures).


    
      
        
          

            	
              To see the movie, visit:

              http://www.web-linked/vidt/01/

            

            	[image: image]     
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    The first hangovers are the dominant frame rates. These come from an age where electronics were heavily susceptible to interference, so the refresh rate for the picture was set to match the frequency at which AC electricity came from the outlet—60Hz in the US, 50Hz in Europe. The frame rate was also dictated by the technology; in the early days there were limits on the speed at which the beam of cathode rays could be scanned onto the tube and show an image, and using two cathode rays interlaced improved this Situation.


    In the analog era, the horizontal “resolution” was effectively the amount of detail that could be squeezed through the air as the CRT scanned across the screen, drawing the image as it went. For digital devices which connect to TVs, this has meant that, to achieve maximum quality, narrow rectangular pixels were used (see Tip 100).


    NTSC and PAL have also seen a change from the traditional TV shape, 4:3, to the more filmic 16:9 “widescreen” foisted upon them. In this case nothing serious about the technology was changed: the widescreen variant—known as anamorphic widescreen—was simply created by changing the horizontal dimension of the screen; in Computer terms, the horizontal width of the pixels.
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    Containers and wrappers


    A container, or wrapper, refers to the file format in which encoded data is held. There are many types of file format and most have specific purposes associated with specific computer programs. Some are created for a specific type of data—such as TIFF files, which only hold still image data—while other, multimedia containers can contain different kinds of data. The MOV file format, for example, is the standard QuickTime container developed by Apple, and the file type used by Canon DSLRs to shoot HD video, while Nikon cameras use the Microsoft-developed AVI file format instead. What both have in common is their ability to hold still images, moving images, audio data, or even a combination of all three.


    Once you have chosen your camera, you have no choice over which file format is used to record your movies, as this is determined by the manufacturer. However, different containers have individual strengths and weaknesses, which can make a difference to the data it stores: the AVI container, for example, does not support features such as Variable Bit Rate (VBR) audio, meaning that any audio data will require more storage space.


    
      [image: image]
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    Codecs


    If the container is the “box” in which data is held, the codec is the bit that orders the data and packs it into a nicely coded arrangement. The term “codec” is derived from two words—compressor and decompressor— which describe its ability to encode and/or decode the data in a file. There are essentially two types of codec—lossless codecs that compress data without losing any information, and lossy codecs that will compress the data, but discard some information in the compression and decompression process.


    In the same way that some containers are better suited to different types of content, so some codecs are designed to work better with certain tasks than with others. For example, the H.264 codec achieves high video quality at lower bit rates than some other codecs, but uses more processing power to achieve it. The result is that, while the codec works well for fitting data on the memory card or simply playing back video, it is not well suited to editing software as it takes more computing power to simply show the moving image, before you take into account transitions and other features.


    Many video-editing systems work far more smoothly if the video is converted to a codec specifically designed for editing; these will have their data arranged to make it easier for the computer to display, but will likely require larger files. In Final Cut Pro the Apple ProRes codecs allow editing in real-time without having to wait for transitions to be rendered before playback.


    [image: image]


    
      Codec conversion


      There are several software programs that allow you to convert one codec to another, but one of the best is the free program, MPEG Streamclip. Produced by Squared5 (www.squared5.com), It Is available for both Mac and Windows.
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    Aspect ratio and composition


    Whether you’re shooting a still image or a movie, the aspect ratio refers to the ratio of width to height. The standard-definition format for a television screen is 4:3, but in recent years widescreen has taken over, and HD footage conforms to the widescreen shape of 16:9. To simplify the concept, think of the numbers as a measurement unit; inches, for example. A 4:3 aspect ratio image would be 4 inches wide and 3 inches high, while if the image was 16:9 format, it would be 16 inches wide and 9 inches high. The ratio doesn’t mean an image or movie has to be exactly these sizes, it just refers to the relative width to height. You could, for example, have an image that was 8 inches by 6 inches and this would still be in a 4:3 ratio.


    In digital movie terms, the three recording sizes generally available on a DSLR are measured in pixels, but will still conform to either 4:3 or 16:9—both 1920 x 1080 and 1280 x 720 are 16:9, while 640 x 480 is 4:3. If you film a movie clip in high definition at a 16:9 ratio, then play it back on a standard-definition television, you will see letterboxing at the top and bottom of the screen. This is so the full 16:9 picture can be contained within the 4:3 ratio. Occasionally, you may also see video that has been cropped or stretched to fit a screen, which can distort the image.


    When shooting video and/or using a 16:9 format, the compositional rules you use for stills shooting are equally relevant. This includes the rule of thirds, which will be somewhat vertically squashed, but works just as well as a guideline to placing subjects in your frame. Part of the beauty of the 16:9 format is the wider view—the “widescreen experience”—and to make the most of it you need to take care not to put your subjects in the center of the frame, especially if it’s a smal subject. This is because there will be a lot of “dead” space to either side that will be wasting most of the frame. Although the amount of space will be increased if you position your subject off-center, the composition will be stronger, allowing you to balance the subject and its surroundings.


    If you’re not certain where or how your film will be shown, then you may need to keep the 4:3 ratio in mind as you frame your shots. You can still shoot using a 16:9 aspect ratio, but if there is a chance your film may be shown in 4:3, you should avoid placing any visually important information at the very edges of the frame, to reduce the risk of it being cut out in the conversion. If, however, you will always be showing your films in widescreen, this doesn’t apply and you can make use of the whole frame.


    If you want to be very clever with widescreen framing, you can make use of it to show two different shots at the same time—a close-up on the left and a mid- to wide shot on the right, for example. This can be done by simply working with the aperture and depth of field and the camera-to-subject distance. With a 4:3 ratio this wasn’t possible because the close shot would fill most of the frame, leaving little space for anything else.


    
      [image: image]
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      1 Although for the most part you will only experience shooting in 16:9 “HDTV” mode, it’s worth comparing it to the classic television format and the wider cinema format used in some feature films.

    


    
      [image: image]


      2 It’s possible to achieve the cinematic width in post-production by adding black bars over your picture, though you’ll have to bear this in mind when shooting. Note that the shape is still 2.35:1, but the image here is a crop of the view the 16:9 mode sees.
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