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      About the Bastards Book of Photography


      Learn to light it up. Manually
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        This is a book about low-maintenance photography.

      


      I don’t assume that you have a great camera, dedicated lighting equipment, assistants, models, Photoshop, or even much time or passion (yet) to dedicate to photography.


      This book just consists of the advice I’d give to help someone starting out: practical, but not intimidating. You don’t have to be born knowing you want to be a photographer, you just need curiosity and a willingness to learn and practice.
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          A “flash” mob by the Moncler clothing label at Grand Central
        

      


      The path


      The route we’ll take is to learn how to move past depending on your camera’s automatic mode and onto operating its manual settings.


      Another way to phrase it is: Learn how to take photos without using your camera’s flash.


      This isn’t out of a stubborn conceit for doing things the “old-fashioned” way. It doesn’t matter how advanced camera phones get or how much a single button-tap captures; photography will always be profoundly affected by how you, the button pusher, is able to thoughtfully adjust to light and motion and subject.
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      This book doesn’t focus a lot on the science or technical details (e.g. I describe aperture as “a hole that light passes through”). I plan on adding more lessons and topics but the goal is to simplify the concepts and explain as much through visual examples.


      Interested? Then jump to the table of contents. Or read on for more information about this book, including my inspiration for it, how to copy it, and where to leave feedback.


      
        
      


      Teaching and learning


      I’d been wanting to put together a basic photography guide for awhile. What finally got me to do it was when I was helping a friend start a clothing line (proofNY.com by doing the principal photography. I realized afterwards that he’d benefit from learning how to do some of the routine photography himself.


      It’s a long slog trying to explain photography through words so I wanted to make a convenient manual. And it doesn’t make sense these days with the Internet to just teach only one person. So, that’s how this book exists.


      This was also a learning opportunity for me. I’m always looking for ways to present well-covered material in a different way. Making this photo guide gave me a chance to refine my writing and design skills, as well as practice some content-related programming methods.


      It took about two weeks, off-and-on, to gather the material (including old photos of mine) and write the copy for this book. There’s obviously a lot of gaps so it’s a work in progress.


      About the photography


      The photos here span about 5 years, from when I bought my first DSLR to photos I took the day before hitting the “publish” button on this book. Almost all of the photos take place in New York and I regret not having a more diverse portfolio. I’ve also not taken enough time to post-process and touch them up, partly from habit of abiding to photojournalistic tenets and partly from just not being picky enough.


      I’ve typically allowed my photos to be freely used for just about any personal and non-commercial purpose. Most of them have links to a Flickr page where you can find high-res versions.


      If you’re interested in commercial uses or prints, feel free to contact me.


      Send this book around


      This book and its source code is freely distributable under a Creative Commons non-commercial attribution license (CC BY-NC 3.0). You can view the Github repo, though virtually all of the magic comes from the excellent Octopress and Jekyll projects.


      Note: Just because I’m freely distributing my work doesn’t mean that I don’t value it. On the contrary, I like it enough that I think it can help others. If you’ve found the content useful – or even just used a photo as wallpaper – a link back, tweet, or email is always appreciated.


      Watermarks have always offended my personal aesthetic and so I’ve avoided implementing them or any other restrictive measures on my work. I don’t understand the mindset that would steal work (though I’d be secretly flattered), since creating it has always been the rewarding part for me. If you’re that kind of person, well, just try reading the book first – it’s free, damn it – and if I’ve done it right, you can produce and share your own work and vision, and we’ll all be better off in every way for it.


      Technical details


      This book would’ve just been a long sloppy blog post if it weren’t for the great Octopress platform (a “blogging framework for hackers”, powered by Jekyll). It’s been so fun to use that I’m going to move the Ruby book and future projects to it.


      This site is hosted on Amazon S3 but the source code is available on Github.


      The cameras I shoot with are the Canon 5D Mark II, the Canon S90/S100 compacts, and the Sony NEX-7.


      I use Adobe Photoshop to do post-processing but have recently moved to Adobe Lightroom.


      I host most of my photos on Flickr with a Pro account.
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          The New York Public Library
        

      


      


      About the Bastards Books


      The Bastards Books focus on the practical with the hope that once you’ve learned the basics and the motions, you’ll move onto the impractical work of creativity and exploration on your own.


      The first Bastards Book focused on the Ruby programming language – and is still in rough draft form. The Bastards Book of Photography is the second in the series.


      Why “Bastards”?


      From the About page of the Bastards Book of Ruby:


      
        Mostly because it alliterates with “book.” But I like that it emphasizes how I don’t think of this as a legitimate programming book. It moves quickly past the theory in favor of getting to the “fun stuff,” but only to encourage the reader to invest time in going deeper.
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          Just another sunset over the Hudson River
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      Feedback
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      Photography is for Anyone


      A reflection on whether it's worth learning photography
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        Because I’m not too creative, this introduction borrows from the original Bastards Book, which began with a long, preachy essay, titled ”Programming is for Anyone.”


        But it’s silly to be preachy about photography because it’s easy to learn and enjoy at virtually every level. And if it weren’t, I’d be one of the first to quit.
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        Except for the cheap disposable cameras that you drop off at the drugstore’s 1-Hour counter, I’ve never developed a roll of film or even had to wait more than a second to see a photo. If publishing my photos required more than just clicking and dragging I doubt anyone but me would ever see them.
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        So I don’t have a perch to criticize anyone who has joined photography in the Instagram era. If you’re like me, you probably spend as much time picking the best filter as you do taking the picture. But at least it shows that you care about aesthetics, even if subject is leftover waffles.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 0.4


                	F number: 5.6


                	ISO: 1600


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Oct 5, 2011 at 11:15 PM
              

            

          

        


        I can’t even claim that I have an artistic desire to take photos. My reasons for going into photography are almost entirely practical. I thought being able to operate a camera might make help me get a job as a foreign or travel correspondent.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/125


                	F number: 3.2


                	ISO: 500


                	Focal length: 46.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on Sep 11, 2010 at 03:56 PM
              

            

          

        


        Today, it’s a useful enough hobby that, besides leading to a few paid gigs, at least lets me decorate my own webpages.


        Sometimes I think my camera isn’t so much a tool as it is an excuse. An excuse, for example, to skip the subway ride home and take a two-hour walk on the hunch that the sunset will be interesting tonight. Or to trudge out in a deep blizzard at midnight, or just to stop and watch…just about anything.
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        When I do get a chance to look through my photos, I’m always less interested in how they look than I am in what was going through my mind – what made me suspect then, that in the minutes, hours, and years after the photo was snapped, that it would capture something or someone that I would still care about?
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        Remembering those stories and having a physical reminder of them has so far been enough profit for me.


        Admittedly, that’s a pretty lame justification for a hobby that’s sucked up thousands of dollars and countless hours of my life; most people don’t need contrived excuses to enjoy sunsets or to stand still and notice.
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        So I don’t think I’m qualified to inspire anyone to learn photography. But I am thrilled that there are people out there who, despite taking perfectly nice photos by phone, believe that there’s still a world of photography that more expressive, expansive and beautiful than what they’ve captured so far. And they’re willing to try to explore it.


        I don’t have any idea what that will benefit you, but I hope you enjoy it as much as I have. – Dan
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            On the street, in the aftermath of the New York Giants ticker-tape parade.
          

        

      

    

  


  
    
      Why Even Buy a Camera?


      The difference between your camera phone and a dedicated camera
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          Capturing the clouds, before movie night at the Brooklyn Bridge Park.
        

      


      
        


        The best camera is the one you have with you. And modern phone cameras capture respectable images. So it’s worth debating whether you even need a dedicated camera when you already have a capable one inside your phone.


        What’s the main difference between my camera phone and a “real” camera?


        Manual controls. Notably, the ability to adjust shutter speed, aperture, and ISO.


        For the purposes of this guide, it’s best to separate cameras into two worlds:


        
          	
            Simple point-and-shoot cameras – You point the camera – its computer automatically handles the shutter speed, aperture, and ISO for you – and you press the button. This category covers virtually all camera phones and digital cameras under $200.

          


          	
            Everything else – You have the option of manually adjusting shutter speed, aperture, and ISO, among many other settings.

          

        


        So what’s wrong with automatic control?


        Nothing, really. In fact, I’ll sometimes switch my camera to automatic because it does such a great job and I’d rather focus on finding the right scene or moment rather than if my dials are in the right place.


        But the camera’s computer doesn’t always make the right choice. One of the easiest cases is when trying to capture light trails of traffic at night.


        My iPhone 4S captures this:


        
          
            [image: ]

            
              
                	Exposure value:


                	Shutter speed: 1/15


                	F number: 2.4


                	ISO: 800


                	Focal length: 4.3 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Apple iPhone 4S / on Jun 15, 2012 at 10:21 PM
              

            

          


          
            10th Avenue traffic, from the High Line Park
          

        


        This is not a bad image at all. It compares well what my $1200+ Sony NEX-7 would capture.


        But here’s something my dedicated camera – and it doesn’t have to be the NEX-7, it could be any number of sub-$300 advanced compact cameras, or film cameras for that matter – can do that a camera phone can’t:
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            10th Avenue light trails with a long exposure, from the High Line Park
          

        


        I created this scene by setting the shutter speed to a slow enough value that in the time it took for the camera to open up and close, the traffic had moved a significant distance, causing those light trails.


        There’s not a technical reason (I think) why a camera phone couldn’t do this. But phone designers don’t see the need to clutter up phones with such complexity. And they’re right: capturing motion trails is a pretty limited use case. [A commenter helpfully pointed out that there are apps, such asSlow Shutter Cam, that can mimic shutter priority mode. - Dan]


        But there are lots of other methods and techniques of photography only available in dedicated cameras. In other words, manual controls give you more artistic control. If that’s important to you, then yes, buying a dedicated camera is a justifiable decision.
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            One of the best purchases I made was a Canon S90 Powershot. It’s not much bigger than a phone so I could carry it while running. I took this shot from the Williamsburg Bridge during an evening jog. I came back the next evening with my large DSLR but the clouds just weren’t the same.
          

        


        Other dedicated niceties


        It’s unlikely that phone cameras, in their competition to get even slimmer and smaller, will ever have the optical zoom capability of dedicated camera lenses. Most camera phones don’t have a real zoom but instead, just crop out the non-zoomed area (i.e. a zoomed-in image has fewer pixels than a non-zoomed image).


        With great glass comes better sharpness, of course. And as anyone who plays casual action games on their phones, touch controls can be imprecise. In real shooting situations where you have to have your fingers lie lightly on physical dials and switches to move at an instant, it’s hard to imagine touch controls being adequate.


        How come professional photojournalists say they use Instagram/Hipstamatic?


        It’s true, there’s been a stir among the don’t-even-edit-out-red-eye photojournalist crowd as some major news orgs have come to use camera app photography for publication.


        But it’s important to understand the context of why pros enjoy camera apps. The most famous case is Damon Winters, of the New York Times, who won a POYi award with Hipstamatic photos of the war in Afghanistan. Winters used his phone camera because that was the easiest way to get candid snapshots in tense situations and he said he would’ve preferred an app with lesser effects, but Hipstamatic was what he had on his phone at the time. It was the form-factor and convenience of the phone camera, and the lack of decent editing ability, that led Winters to use Hipstamatic:


        
          People may have the impression that it is easy to make interesting images with a camera app like this, but it is not the case. At the heart of every solid image are the same fundamentals: composition, information, moment, emotion, connection. If people think that this is a magic tool, they are wrong. Of hundreds of images taken with the phone over those six days in Nahr-i-Sufi, only a handful were worth reproducing.


          I have no intention of becoming a camera phone photographer. I use it often for personal photos (my cat being my favorite subject), which suggests why it was the perfect tool to tell this particular story. It helped me make intimate pictures of a subject — the American soldier in wartime deployment — that is often seen only as part of a sizable, anonymous fighting machine. I cannot say if I will use the camera phone again on my job.



          Damon Winters Lens Blog: Through My Eye, Not Hipstamatic’s

        


        For other pro photographers, I suspect the reason why they’re so enamored of Instamatic is for the same reason that writers love Twitter. They love it for the social network and the ability to express themselves without the heavy-overhead of the editing process. There’s something very liberating about just having to select a few pre-determined filters, making the best of it, and hitting “send” to be seen. Yet no writer or photographer would commit to using a tool for a career-making assignment.
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            I took this with my iPhone 4s while walking along the Hudson River after a storm. It’s a respectable picture – I did no alterations to it – but in this kind of light, any camera will make a beautiful picture. The details in the water and landscape are probably too muddy for most pros to be happy with.
          

        


        So what’s the right dedicated camera for me?


        After the question of “Does it have manual controls?” is answered, then things can get considerably complex. There is no perfect answer because among the well-reviewed cameras, it comes down to tradeoffs.


        My boilerplate advice is this: choose something that fits with what you’re used to.


        If all you’ve used is a camera phone, then you’re not used to carrying a separate bag for a camera. If you buy an expensive bulky camera and can’t deal with the change-in-routine it requires to bring it along, then you may be wasting a lot of money. If you live in a big touristy city like New York, where it’s acceptable (and safe) to carry huge cameras around for any occasion and you can literally point your camera anywhere and take an interesting photo, then maybe you’ll care more about image quality than pocketability.


        Luckily, there’s a wide variety of great cameras at reasonable price points, enough to let you make good decisions about tradeoffs. I don’t have much advice on what specific model or brand you should get, but I’ve devoted another chapter to things you should be thinking about.


        How much will a mediocre camera hold me back?


        It’s hard to say, honestly. I know the feel-good answer is: “It doesn’t matter.”


        And this is true in many, many ways. I devote an early chapter on how the quality of light is the main factor in most great photos.


        But while a bad camera won’t keep you from taking amazing photos, a good camera will make it easier. And it can be encouraging the camera produces results that, more often than not, match what you intended.


        I can think of plenty of people who’ve bought extravagant camera systems yet who’ve never produced a more worthwhile photo than the photos found in the portfolio of someone with a dinky camera but more vision/creativity/hustle. On the other hand, who knows that that latter photographer could’ve created with a better camera?


        So if you’re buying a camera, don’t go into it thinking that spending more money will make you a better photographer. But don’t go into it without thinking carefully about the importance of certain features, lest you end up settling for a terrible camera that holds you back.
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            Even with the fancy cameras I have, I’ll pull out the phone camera because sometimes, it’s just easier. Although during this sunset from the High Line, I did so because my camera had run out of juice. The phone did a proper job.
          

        

      

    

  


  
    Choosing a Digital Camera


  


  
    
      Among the countless technical details, here are some key things to think about
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          Bowling at the Brooklyn Bowl in Williamsburg
        

      


      
        


        As I said in the last chapter, it’s important to realize that a great camera won’t make your photos great. And, even more critically, a great camera won’t even guarantee that you’ll use actually use it.


        So before you start obsessing over technical spec sheets, reflect on how you take photos currently.


        Are you frequently in situations where you take photos of swimsuit models? If not, then buying a $5,000-kit won’t change that.


        Do you not carry around a bag with you everyday and everywhere? Then you should seriously consider a camera that fits in a coat pocket.


        And, if you already have a great phone camera, what is it missing that prevents you from taking more satisfactory photos?


        Note: If you already have a decent camera phone/simple point-and-shoot, I take it as a given that you want manual controls in your new camera. I can’t think of any good reason to buy a separate camera (and carry it around) if it doesn’t at least have manual controls.


        I can’t offer you advice on specific models (go to DPReview.com for all the details you can imagine). So I’ll focus on factors that will significantly impact how much you’ll use your new camera over your perfectly fine camera phone.


        These factors include: size, reliability, and operational speed. And it does not include megapixel count and fancy-sounding shooting modes.


        In other words, you should care about these two things:


        
          	How much better is this camera than my phone’s camera? And in what fundamental ways?


          	How similar in usability is this camera to your phone’s camera?

        


        Physical size


        The best camera is the one you have with you. And you’ll only get better if you get used to taking photos in all occasions, not just when your friend poses for you.


        So if you’re not used to carrying a separate camera as you are your camera phone, you might find it very difficult to get used to having something around your neck. Those of you who are dead-set about becoming photographers may not care. For others, the hassle may seem bearable if the tradeoff is better photos.


        But keep in mind that if you’re new to photography, the photos you take with an expensive camera will likely be worse than you’ve taken with your phone (w/ Instagram filters). And much of that time will be fumbling with the camera controls.


        All the while, you’re feeling like an awkward dork for carrying a camera around while everyone else is doing the patented one-handed tap-and-shoot. How long can you put up with that before you stop taking photos on a regular basis?


        There are three tiers of size categories, in my estimation:


        
          	Does this fit in your jacket pocket?


        


        Not everyone likes walking around with a giant bulge in their front pocket. But a jacket’s pocket is loose enough to contain a decently sized camera and that’s convenient enough for most people to leisurely take photos.


        Very few cameras with interchangeable lenses fit in this tier. But some of the mirrorless cameras (which I’ll still refer to as “DSLR-like”), such as the Sony NEX, Panasonic Lumix DMC, Nikon 1, FujiFilm X, et. al, might qualify if you can have a pancake lens. I have a friend who loves taking photos at music concerts, but some venues won’t allow long lenses among the audience. So he gets by with disassembling the camera, so that the lens is in one pocket and the camera body is in the other.


        
          	Does this fit in your bag/purse?


        


        This applies more to traditional women’s fashion: the carrying of purses. Most DSLR’s with reasonable lenses could fit in the average handbag. Besides the extra weight, you’re not adding something totally new to what you already carry day-to-day.


        If you aren’t the type to carry a purse, some DSLRs and small lenses, when carried separately, can be squeezed into a laptop bag. I’ve been able at times to carry my ultrathin laptop and disassembled Canon 5D 2, though if the bag bumps into something, it’s probably bad for everything in the bag.


        
          	Needs an extra shoulder-strap


        


        If the camera is big enough that you have to wear it around your neck or have a separate camera bag, then the burden of use is pretty much the same, whether that camera weighs two pounds or four pounds. It’s not the size or weight, but that you have something large dangling around your neck, that may prevent you from bringing that camera everywhere. Again, this is less of a consideration depending on where you live and what you do in everyday life.


        There are some other factors to consider besides the camera’s size, including where you live and your fashion routine. But the key thing is, can you see yourself putting up with all the burden and stigma from this camera?


        
          
            [image: ]

            
              
                	Exposure value: +1/3


                	Shutter speed: 0.3


                	F number: 2.0


                	ISO: 1250


                	Focal length: 5.2 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S100 / 5.2-26.0 mm on Feb 25, 2012 at 11:44 PM
              

            

          


          
            I wish I had brought a better camera with me to St. Louis to capture the insanity that is their City Museum. I guess I should be grateful I still have all my limbs and digits attached.
          

        


        Low-light performance


        Every camera, even your phone camera, can take interesting, usable photos when the light is plentiful and at the right angle.


        For everything else, – assuming you don’t have lighting equipment and aren’t likely to carry external light accessories – this is where expensive cameras live up to their price tag.


        I’m a particular fan of night photography so this, for me, is the most critical quality measurement. Places like DPreview.com do extensive testing and demonstration of how well cameras can manage low-light imaging. There are also a few metrics to look at that relate to low-light performance: sensor size, dynamic range, and ISO range. There are plenty of guides to find more about these details, including Engadget’s Primed articles.


        Shutter lag


        I’m not sure how to best describe this, as everyone has a different definition. Basically, this refers to the amount of time it takes from when you press the photo-taking button to when the camera actually takes the photo.


        But it’s not all apples to apples. Sometimes, cameras have sluggish response times because they have slow autofocus systems; so the shutter-lag is different in manual focus mode. Some cameras are slow to write to the memory card. Some are just mechanically slow.


        Test this out at the camera shop, though shutter-lag is generally directly related to price tag. It’s rare to find an expensive camera that is sluggish. But it’s a factor to be aware of when looking at more inexpensive compact cameras.


        Controls, user interface


        This is tricky, because if you’re not used to using manual controls, then you don’t know what a good control scheme even is. In fact, you may not even care how clunky a camera is if you’ve tolerated the barely serviceable controls on your camera phone.


        But you might as you get more demanding about your photography.


        My advice is to read detailed reviews of the camera, from people who are using it in out in busy environments, not just in a studio. If there’s a lot of complaints about how hard it was to switch settings, manual mode, etc., then be careful.


        Another option is to borrow a friend’s expensive camera, or go into a store and play around with them. Then try your cheaper target camera and see how closely it emulates the experience. Again, I don’t know how possible it is to do this without having real-life shooting experience, but hey, it’s worth a shot.


        Other things, in no order of importance


        
          	Auto-focus ability


          	Ability to show in RAW format


          	Battery life


          	Articulating screen


          	Viewfinder


          	Ability to specify focal points

        


        Things I really don’t care about (but maybe you will)


        
          	Megapixels


          	Number of modes (i.e. smile detection)


          	Quality of pop-up flash

        


        About brands


        There are legions of threads about Canon vs Nikon, Sony vs Fuji, etc. etc. I have nothing to say about it as I’ve tried most of the major brands at some point and have found things to like in all of them.


        But you can’t ignore that if you do buy a camera, you’re also buying into the ecosystem. Still, I would’t worry too much about your future lens selection if the decision is between powerhouse brands like Canon and Sony.


        I don’t mean to be cavalier about this, but excessively worrying about what you might buy in the future is putting the cart before the horse.


        If you aren’t a great photographer yet, by the time you’ve become dedicated enough to buy “real” equipment, the camera technology might have advanced enough for you to consider switching systems.


        And at that point, you’ll be in a much better position to understand the differences.


        The bigger factor to consider is: how many people do you personally know who shoot Canon/Nikon/Sony/etc.? Because they’ll be a source of advice and equipment for borrowing.

      

    

  


  
    
      
        
          How to Make Interesting Photos


        

      

    

  


  
    
      Before taking a photo, you have to make the right opportunities
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                	Exposure value: 0


                	Shutter speed: 1/250


                	F number: 2.8


                	ISO: 1250


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D / EF24-70mm f/2.8L USM on Jan 31, 2008 at 02:00 PM
              

            

          

        


        
          This photo is one of the earliest I took with my first DSLR and one of the few sports photos I keep around. As my colleague pointed out, it's how ball just lies on the ground even as the rest of the scene, the dunker, the teammate and opposing players are frozen in motion and reaction, and the dunker is just beginning to drop. I wish I could say I planned it but it was just something I caught by luck and didn't notice until editing through.
        

      


      
        


        I want to keep this book focused on technique and practical concepts in photography. But it’s easier to be motivated if you can find interesting situations and subjects, which partly depends on your personal circumstances – where you live and travel and work – and partly on your attitude.


        Since I can’t say much useful about how you live your life. But here are some things I’ve learned about attitude:


        Be there


        
          In the midst of the conversation, as I’m now trying to recall it, I did say that 80 percent of success is showing up…The figure seems high to me today. But I know it was more than 60 and the extra syllable in 70 ruins the rhythm of the quote, so I think we should let it stand at 80.


          — Woody Allen to Will Safire, New York Times

        


        Showing up with a camera is important, no matter what kind of camera it is or whether you plan to take a single photo with it.


        Everyone can remember a time when they saw something great and if only they had their camera then but now the moment has passed. No one remembers the times that they didn’t show up at all, and of course, neither will anyone else. So it’s great to be knowledgable and proficient at photography. But that means nothing if you don’t seek out the situations worth photographing.
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                	Exposure value: 0


                	Shutter speed: 1/160


                	F number: 3.2


                	ISO: 1250


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on Dec 19, 2009 at 10:57 PM
              

            

          


          
            

          


          
            Like every New York resident, I try to avoid Times Square. But I thought it’d be worth stopping by when a large snowstorm hit the city, just to see what heavy snow would do to one of our densest tourist areas. I got there as evening Broadway shows were finishing up and theater-goers, unaware that it had been snowing all this time, were pouring into the unplowed streets. This also happened to be the first winter since some of the streets had been converted to pedestrian plazas, making it quite inviting for large crowds to loiter.

            

            I’m sure other snowball fights have taken place in Times Square, but the conditions were just right to make it seem as if nothing like this had ever happened before. This photo of mine got picked up by Flickr’s blog and numerous republishing requests – particularly by civic planning groups who were interested in how Times Square’s plazas were faring.

            

            It’s not a particularly great photo but all the attention got me to buy a Flickr Pro membership – which I still have today – and rekindled my interest in photography, even if to just share it online.
          

        


        Be square


        If you’re not being paid to take photos, then you need to find all the low-cost excuses you can to practice. Your office, your pets, the bar, your friends house, whatever. Do it to amuse people. Just practice. There’s a line when it’s obnoxious (and I’m sure I’ve crossed it) but who cares what others think; its your time.


        A friend told me one night while we were coming homing home one night, “I’ve always wondered how you take so many good photos and then I realized you just take a lot of photos.”
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                	Exposure value: -2


                	Shutter speed: 1/50


                	F number: 2.8


                	ISO: 1600


                	Focal length: 35.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D / EF24-70mm f/2.8L USM on Jul 3, 2010 at 02:20 PM
              

            

          


          
            I took this photo at my friend’s house, after we had gotten back from her wedding rehearsal. She had just adopted a new kitten.
          

        


        Be close


        
          If your photographs aren’t good enough, you’re not close enough.


          — Robert Capa, Magnum Photos

        


        From a technical perspective, the closer you are to the subject, the more detail your camera can resolve, especially if your camera is of so-so quality.


        But even if you buy a $2,000 telephoto lens that reduces 50 feet to 5, it produces an entirely different perspective than a shorter lens from 5 feet away.


        Think of how your finger, when held close to your eye, can appear bigger than the Empire State Building if you’re a mile away. The differences of height is not the same if you’re standing at the base of the skyscraper.


        Besides the physical constraints of the optics, distance from the subject is emotional, too. Being physically near your subjects lets you see what they see. This inspires different compositions and new ideas for what the photo should contain.


        This shared perspective between subject and photographer – which is then shared with the viewers of the photograph – is essential for documentary photography. And it is a completely different quality than what you get from being able to zoom into the freckles of someone’s face.
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                	Exposure value: 0


                	Shutter speed: 1/400


                	F number: 9.0


                	ISO: 500


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Jan 29, 2012 at 01:56 PM
              

            

          


          
            I’m not a big fan of parades. But finding a side street in order to sneak into the procession; that can be fun.
          

        


        Be patient


        If you take a thousand photos in a single day, you’ll still have only captured about 10 seconds of actual time.


        This is a something my high school yearbook teacher said to remind the editors and photographers that the yearbook’s pages covers too limited a timeframe to be filling it up with goofball photos of the yearbook staff’s friends.


        It’s a useful reminder that a lot happens between, before, and after each shutter click. I can take a hundred photos of a scene in ten minutes and find that every photo was a split second off: either some passersby photobombed it or traffic clutters the background and if only I had shot more and caught the right split second, I’d have a more usable photo.


        [image: ]


        Of course, it’s not just the quantity of photos. Observing a scene, seeing how shadows move and where people walk before you put the camera to your eye saves you from making a lot of flawed photos in the first place.


        And you may wait a while after you think you have your last photo. Maybe you captured someone walking through a shaft of light and it’s a nice image. But maybe someone else will come by, with a more colorful outfit or with a more interesting stride, and just waiting for that person is what completes the image.


        And this is how five minutes for a quick photo turns into an hour of watching.
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                	Exposure value: -1/3


                	Shutter speed: 1/40


                	F number: 2.8


                	ISO: 1250


                	Focal length: 30.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on Jun 9, 2011 at 07:43 PM
              

            

          


          
            This lightning shot was taken from the top of the Rockefeller Center. It’s not difficult to get if you take a long exposure, but I didn’t have a tripod and there wasn’t a place to rest the camera. So I set it at 1/40th of a second, the slowest I could still take a reasonably sharp photo at. And then I just pounded the shutter button, pretending I could predict when the next bolt would hit. After about half an hour in the rain, it actually worked.
          

        


        Be limited


        The first thing you’ll find out when starting out with a modestly-priced camera is how much the damn thing limits you. The lens that came with is too short to capture details more than 15 feet from you. When you press the shutter, the camera takes about a full second before reacting, enough to completely miss the action of everything. Because of your camera’s poor dynamic range and awful low-light noise, you can only get the details of either just the well-lighted areas or what’s in the shadows – but not both. And your on-camera flash is so harsh that it renders a romantic dark cafe as sterile as an operating room.


        So what do you do? I mean, besides spending more money?


        You stop taking blurry photos of the moon and focus what’s reachable at ground level. Instead of spraying-and-praying everytime you see something interesting, you carefully watch the scene and its rhythms. You practice tracking the action in your viewfinder, noticing how your camera, even as it struggles to keep pace, has a certain timing to its own adjustments. And then you press the trigger. And then you stay a minute longer, to try a different shot to see if it comes out better.


        In all these things, you learn to subtract – distance, quantity of photos, scope, and details – from your photos. This is what you have to do because you have a cheap camera. But this is what great photographers choose to do even with cameras that shoot 10 photos per second and with assistants at hand. Not everything that can be seen has to be in the photograph. Thinking about what to keep, and why, is what all artists have to do.
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                	Exposure value: -1/3


                	Shutter speed: 1/8


                	F number: 2.8


                	ISO: 400


                	Focal length: 7.2 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S100 / 5.2-26.0 mm on Feb 29, 2012 at 10:11 PM
              

            

          


          
            At the top of the Rockefeller Center: With 0% visibility, you might as well give up trying to take photos of the cityscape and see what’s around you.
          

        


        Be boring


        Being dedicated to photography isn’t much different than buying a treadmill to lose weight after New Year’s. If you fixate on losing ten pounds – or, in this case, placing 10 photos in the local art gallery – after the first two weeks and can’t manage the disappointment that inevitably comes, your closet is going to be home to yet another expensive piece of dust-collecting junk.


        Be prepared to produce a slew of throwaway photos – not just hundreds, but thousands and thousands – before you have a photo that you (and others) treasure.


        First of all, you have to practice. Not just when there’s a wedding or an annual parade that comes by, but on anything. Photography may be high art, but there’s still the physical motion of pressing all the right buttons with the dials in the right places before you actually take the photo. This is just pure practice.


        So shoot whatever you have in front of you. No matter how mundane it is. Practice it from the same angle over and over if you have to but it’s better to just try different times of the day. Don’t expect to get a groundbreaking photo. Just take it out of the chance that you’ll notice something different.


        At some point, you’ll get bored and that’s fine. Every successful photographer has shot thousands of boring assignments: whether it’s weddings, pets, or rocks, but the best photographers I’ve known attempt to make the best out of it. And maybe there’s only so much you can draw out from your eighth hour at the county fair but when the time comes that something interesting to shoot happens, your reflexes and aesthetic judgment will be ready.


        Boring is relative, I guess. The World Trade reconstruction site is interesting, but if you walk by it just about every day, it’s a construction site like any other. I have a lot of photos of it, probably more photos of it than anything else I have on my Flickr account. But these are probably just a fraction of the many ones I’ve taken just during my lunch break.
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                	Exposure value: 0


                	Shutter speed: 1/640


                	F number: 2.8


                	ISO: 400


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D / EF24-70mm f/2.8L USM on Sep 11, 2008 at 03:21 PM
              

            

          


          
            I’m surprised I have so few photos of the area even when I started working at ProPublica in 2008. Here’s one of the earliest photos I have, when there was virtually nothing there.
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                	Exposure value: -1/3


                	Shutter speed: 1/320


                	F number: 5.0


                	ISO: 80


                	Focal length: 6.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S90 / 6.0-22.5 mm on Aug 16, 2011 at 05:34 PM
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                	Exposure value: -1/3


                	Shutter speed: 1/320


                	F number: 5.0


                	ISO: 80


                	Focal length: 6.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S90 / 6.0-22.5 mm on Aug 10, 2011 at 01:39 PM
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                	Exposure value: -0.3


                	Shutter speed: 1/60


                	F number: 4.0


                	ISO: 320


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on May 21, 2012 at 08:08 PM
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                	Exposure value: 0


                	Shutter speed: 1/250


                	F number: 6.3


                	ISO: 250


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on May 2, 2011 at 08:44 AM
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                	Exposure value: -1/3


                	Shutter speed: 1/250


                	F number: 16.0


                	ISO: 250


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on May 20, 2011 at 05:43 PM
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                	Exposure value: 0


                	Shutter speed: 1/100


                	F number: 13.0


                	ISO: 400


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Sep 9, 2011 at 05:23 PM
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                	Exposure value: 0


                	Shutter speed: 1/320


                	F number: 9.0


                	ISO: 100


                	Focal length: 40.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-105mm f/4L IS USM on Nov 11, 2011 at 11:07 AM
              

            

          

        

      

    

  


  
    
      The Quality of Light and Shadow


      Not all kinds of light are equal


      
        
          
            [image: ]

            
              
                	Exposure value: +1/3


                	Shutter speed: 1/200


                	F number: 13.0


                	ISO: 100


                	Focal length: 70.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on Nov 10, 2011 at 05:17 PM
              

            

          

        


        
          Two ferries passing by on the Hudson River, as seen in the evening from Battery Park.
        

      


      
        


        Light is the one resource that can be easily and cheaply exploited by any photographer with any camera to produce a beautiful photo. Before you get caught up in the infinite other details of how your camera works, it’s more important to fully appreciate the role of light.


        Ignoring the fact that light is what makes photos even possible, the quality and direction of it is the great differentiator between a good and a “meh” photo. On a day that is bright and clear and beautiful to everyone else, I may not bring out my camera because the light – while great for life and other activities – is bland to me. But on a rainy day, I’ll happily trudge out with a bulky camera; the uneven light created by the layers of clouds and the sun breaking through or even the reflection of headlights against puddles is far more interesting to me.


        Why does my camera’s flash make my photos look terrible?


        The main reason is because it’s on your camera.


        Let’s pretend the camera gets everything else right, such as calculating the proper amount of flash given the distance to your subject. But no matter how well it does, that flash unit is always at the same height and same position between you and your subject.


        I don’t know if the light from your camera’s basic flash is inherently terrible; it may just be that we’ve all seen it thousands and thousands of times – because every on-camera flash has that same effect – to the point that the artistic part of our brain recognizes it like a signature and then rolls its figurative eyes.
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                	Exposure value: 0


                	Shutter speed: 1/8


                	F number: 2.0


                	ISO: 320


                	Focal length: 5.2 mm


                	Flash used: On, Red-eye reduction

              


              
                View on Flickr Taken with Canon PowerShot S100 / 5.2-26.0 mm on Feb 25, 2012 at 11:35 PM
              

            

          


          
            Because it was nighttime, I tried to illuminate the scene atop the City Museum of St. Louis. It does its job of illuminating the subject, but the light looks too artificial and out of place to me.
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                	Exposure value: +1/3


                	Shutter speed: 1/5


                	F number: 2.0


                	ISO: 1250


                	Focal length: 5.2 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S100 / 5.2-26.0 mm on Feb 25, 2012 at 11:45 PM
              

            

          


          
            I turned off the flash in this version. The subject may be a little underexposed, but the photo lets the ambient light of the City Museum flow through.
          

        


        Pro photographers invest more on lighting equipment than the average person spends on cameras in a lifetime. This is why the Vogue cover spread will have such meticulous highlights and accents in a way that you and your camera’s humble flash will never be able to replicate.
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                	Exposure value: -1/3


                	Shutter speed: 1/100


                	F number: 2.8


                	ISO: 125


                	Focal length: 8.6 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S90 / 6.0-22.5 mm on Oct 27, 2010 at 10:37 PM
              

            

          


          
            If your photos don’t look as dramatic as scenes in a movie, it’s because you lack this kind of lighting power.
          

        


        So that’s why the majority of this guide is focused on not using your flash. I’m going to assume that you won’t even spend $100 on a cheap, external flash unit. So you’re going to learn how to exploit all the light sources not fixed atop your camera.


        The easy starting point is the sun. Except in terms of overall output and being necessary for human existence, the lighting principles that apply to sun applies to all other light sources.


        How is light affected by the sun’s position?


        Let’s start with the obvious case: the sun is shining directly onto your subject. The subject, if it’s a lifeform with eyes, may squint. And its shadow will be behind it, pointing away from you.


        If your goal is to get a clear, descriptive image of your subject, then this is great. This is why cameras use flash; to mimic the effect of the sun’s direct light to expose the details facing you.
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                	Exposure value: 0


                	Shutter speed: 1/250


                	F number: 5.6


                	ISO: 100


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on May 11, 2012 at 06:40 PM
              

            

          


          
            Friday evening music in Fort Greene, Brooklyn
          

        


        What if the sun is behind the subject?


        This time, the photographer will be the one who squints. The subject’s will fall towards you.
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                	Exposure value: -2


                	Shutter speed: 1/160


                	F number: 14.0


                	ISO: 100


                	Focal length: 85.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF85mm f/1.2L II USM on Jul 16, 2009 at 06:50 PM
              

            

          


          
            The Jersey buildings allow only a shaft of the sun’s light to fall directly on the Hudson, just as a sailboat passes by. Unfortunately, there’s a slight lens flare due to the dirtiness of my lens as it looks directly at the sun.
          

        


        In fact, the entire subject itself may be just an upright shadow, or a silhouette. This is because whatever light that illuminates it is far less than the sunlight that illuminates the rest of the background.
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                	Exposure value: -1


                	Shutter speed: 1/125


                	F number: 4.0


                	ISO: 1600


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on Jun 13, 2012 at 01:17 AM
              

            

          


          
            There’s no sun in this picture, but the taxi headlights are so bright compared to the pedestrian that he/she is rendered as a walking shadow.
          

        


        Sometimes silhouettes, which reduce a subject to an outline, can be more interesting than the details of the subject. Seeing the actual color and design of this runner’s clothing, for instance, would distract from the color palette of the sunset.
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                	Exposure value: -0.3


                	Shutter speed: 1/320


                	F number: 8.0


                	ISO: 100


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Apr 17, 2012 at 07:16 PM
              

            

          


          
            Jogging along the West Side Highway
          

        


        However, if you are trying to get a clear picture of the subject, this is where you have to use a flash (referred to in this context as “fill flash”) to make up for the sun’s absence.


        When is the best time for daylight?


        The window of a couple hours after sunrise and before sunset is often considered the most useful time for daylight. A good rule of thumb is to hold your fist out toward the sun but just below it. How many fists between the sun and the horizon is a rough estimate to how many hours of usable daylight you have.
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                	Exposure value: -4/3


                	Shutter speed: 1/500


                	F number: 10.0


                	ISO: 100


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Jan 16, 2011 at 12:14 PM
              

            

          


          
            The famous Flatiron building in Manhattan. The sun is shining right at me, casting the pedestrians’ shadows in my direction. But notice that the sun is so low that the right side of the Flatiron is in total shadow.
          

        


        What happens during noon then?


        The sun’s light is at is strongest, creating the most contrast between shadow and light, usually to the point of being too harsh.


        Very few photographers will elect to schedule a photoshoot at noon because the light is difficult to work with and generally unflattering for portraiture.


        If you are shooting in full automatic, your camera will have problems finding the right balance between the extreme lights and shadows, and it’ll often leave your colors and details washed out. It may seem counterintuitive, but this is another time to use your camera’s flash, so that your subject isn’t in sharp contrast to the sun.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/160


                	F number: 3.2


                	ISO: 2000


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Feb 5, 2012 at 05:16 PM
              

            

          


          
            The brightest light in a dark room can have the same effect as direct noon light, as far as the camera is concerned. In either situation, the camera can’t capture both the intensity of the spotlight and the dark details in the rest of the scene. This leaves areas, like the model’s face here, washed out.
          

        


        How do clouds affect daylight?


        Immensely. On an overcast day, the harsh light of the sun is effectively broken up into a light source that envelopes the earth, providing a soft, pleasing light. There’s less light overall, but what’s there is generally even and pleasing and soft. Photographers who invest in powerful lighting systems also spend a great deal of money to buy a variety of fabrics and material to place over those lights, in order to capture this diffused effect.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/160


                	F number: 4.0


                	ISO: 320


                	Focal length: 35.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF35mm f/2 on Sep 29, 2011 at 02:49 PM
              

            

          


          
            Whatever this young woman was writing in her journal, she was intent on writing it as long as she could before this massive storm hit. Minutes after she finally got up and left, the downpour fell on me and my camera stopped working for awhile.
          

        


        On a partially cloudy day, no matter if I have nothing at all in mind to shoot, I’ll keep my camera out and powered on because so many random objects and scenes – otherwise dull during a clear day – take on unexpectedly new dimension.


        
          
            [image: ]

            
              
                	Exposure value: -1/3


                	Shutter speed: 1/1000


                	F number: 3.5


                	ISO: 160


                	Focal length: 35.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D / EF35mm f/2 on Sep 27, 2011 at 03:30 PM
              

            

          


          
            I remember this day as having particularly beautiful light from the partial cloud cover. It so happened that hundreds of pilots had planned a protest on Wall Street during the time when Occupy Wall Street was gaining momentum. This is so far my most viewed photo on Flickr ever.
          

        


        What about when there is no sun?


        Everything I’ve written so far also applies to indoors and nighttime photography, there’s just much less of it to work with.


        This requires being creative about light. In many situations, you may not have the option of using flash or of moving the existing light sources around.


        So position your subject. If the bar has only one nearby wall lamp, put yourself in between your subject and that lamp. If there’s a nearby TV screen, jukebox, use that light as another source.


        If you can’t move either your subject or the light sources, then you might just have to turn on your flash. Or look for better opportunities to shoot.


        
          
            [image: ]

            
              
                	Exposure value:


                	Shutter speed:


                	F number:


                	ISO:


                	Focal length:


                	Flash used:

              


              
                View on Flickr Taken with Canon EOS 5D / on Nov 9, 2008 at 07:56 PM
              

            

          


          
            Musician Kaki King at Webster Hall. Most decent venues spend a fortune on lighting equipment, so why would you try to light the stage with a flash unit that probably cost $5 to assemble? Learn to use what’s there (and save fellow concert-goers some annoyance).
          

        


        You may take a lot of bland photos early on. Some of them will be out of inexperience, and so for the rest of this book, we’ll learn how to use your camera to get the most out of the available light. But many bland photos will be a result of a simple fact of physics and life: the right light was never there to begin with. So rather than kick yourself – or blow your lifesavings on a new camera – just be ready for the next time the sun shows up.


        
          
            [image: ]

            
              
                	Exposure value: -2/3


                	Shutter speed: 1/400


                	F number: 14.0


                	ISO: 250


                	Focal length: 70.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF70-200mm f/2.8L IS II USM on May 12, 2012 at 09:00 AM
              

            

          


          
            Shadows can help obscure the irrelevant parts of a photo. Here, in this product shot for Proof NY, I got lucky in capturing a moment in which the model’s leg is highlighted.
          

        


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/100


                	F number: 2.8


                	ISO: 1600


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on Dec 27, 2010 at 12:04 AM
              

            

          


          
            The ambient light from the streetlights isn’t enough to light this blizzard scene. Luckily, another (working) car came by.
          

        


        
          
            [image: ]

            
              
                	Exposure value: -0.7


                	Shutter speed: 1/25


                	F number: 1.8


                	ISO: 1600


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on Jun 10, 2012 at 01:50 AM
              

            

          


          
            It’s 2AM on a weekend, the best time to get work done on the Brooklyn Bridge, apparently. The reflected flashlights are enough to properly expose the construction workers against the city backdrop.
          

        

      

    

  


  
    
      Exposure: the Quantity of Light


      An introduction to how your camera lets the right (or wrong) amount of light in.


      
        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/30


                	F number: 4.0


                	ISO: 1000


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on May 4, 2012 at 08:33 PM
              

            

          

        


        
          Rome's Colosseum
        

      


      
        


        Exposure is the amount of light that your camera uses to produce a photo. The entirety of this book is pretty much devoted to how to control exposure by changing how your camera lets light in.


        Sometimes you just have to make do with what light you have. Without knowing anything about manual controls, you can still move around and move your subject. Knowing manual controls gives you many more options and flexibility.


        For our purposes, the complicated math formula behind this can be reduced to:


        
          	More light == brighter photo


          	Less light == darker photo

        


        How does a camera automatically determine the proper exposure?


        When turned on and pointed at a subject, your camera is taking in light. It then calculates how much light is needed to keep the subject (or the entire scene) from being too dark or too bright.


        Try this.


        
          	Point your digital camera at a dark place, such as a corner or under the table.


          	Then point it quickly at a bright scene, such as out the window. The camera’s LCD should turn almost completely white. The following photo is taken from inside of Federal Hall on Wall Street, right after I had pointed it toward a dark corner:

            [image: ]

          


          	After a second or two, the LCD screen should darken a bit overall, revealing more detail in the scene:

            [image: ]

          

        


        This delayed reaction is caused by the lag in calculating the correct exposure. Your camera’s computer is trying to figure out the right amount of light to let in.


        How much is the right amount of light?


        The long answer: Figuring that out is the basis of this entire book, and the “right” amount varies per situation, subject, and photographer’s aesthetic sensibility.


        The answer, for now: It’s what your computer determines is the right amount of light to properly show the subject.


        In the graphic below are three iPhone photos of the same scene. The orange circles represent the areas that the phone camera is exposing for (you’ll learn how to do this in the spot-selection lesson):


        [image: ]


        In each frame, the camera attempts to make the area within the orange circle appear as a neutral midtone. Everything else in the photo has a brightness level relative to the exposed spot.


        How does the camera know what the “subject” is?


        By default, most cameras assume that it’s what the center is. In simple point and shoots, you can’t change this. In modern phone cameras, you have some flexibility in choosing the spot to expose, which I cover in the spot-selection lesson.


        The default settings for most cameras, though, judge the light from multiple regions (and each camera may have a different mix). In the photo below, I’ve let my camera pick what it considers the proper exposure (an exposure value of 0, as I explain in a later chapter):


        
          [image: ]

          
            According to my camera, this photo has an exposure value of 0 EV, which the camera judges as the right amount of light for this particular scene.
          

        


        The camera’s sensor is getting a lot of light from the overcast sky and adjusts its settings so that details in the sky, such as the cloud in the top right, can be seen. Unfortunately, that ends up obscuring the details of the painter, who is dark in comparison to the sky.


        Below, I’ve made a manual adjustment by telling the camera to increase its exposure +1.3 steps (or “stops”). This effectively increases the amount of light taken in by the camera by about 2.5 times as much as 0 EV.


        But don’t worry about the numbers. It’s just important to see that the scene is significantly brighter than it was in the previous version. The sky is basically white, but you can now make out the details in the painter:


        
          [image: ]

          
            The camera judges photo to have an exposure value of 1.3EV, which is about 2.5 times the amount of light of the same photo with a 0 EV
          

        


        This isn’t a great photo op either way (and would look better with some post-processing work), but the bottom option with the increased exposure value is closer to how I want to capture the scene: the painter, not the sky, is the interesting part.


        My eyes can see both clouds and details in the shadows, why can’t my camera?


        This has to do with dynamic range: your eyes can see a greater range of light than the best camera. More expensive cameras have a higher dynamic range than cheaper ones. But the camera will always capture less detail than what you remember seeing.


        What’s wrong with letting the camera properly expose the scene?


        It’s not about right or wrong; it’s about what visual effect you intend to show.


        In the last chapter, we learned how the sun behind the subject creates a silhouette.


        When a camera is in auto-exposure mode, it will adjust the light so that your subject is not a silhouette.


        As the subject gets brighter, so does the rest of the background. This is what is called, “blowing out the background.”


        In the photo below, I deliberately reduced the exposure to use one-fourth the light compared to the camera’s default exposure. The model is almost completely a shadow. Had I let the camera do the exposure, the details in the model’s clothing could probably be seen, but the entire sky would likely be white, i.e. blown out.


        
          
            [image: ]

            
              
                	Exposure value: -2.3


                	Shutter speed: 1/250


                	F number: 22.0


                	ISO: 100


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on May 12, 2012 at 07:45 AM
              

            

          


          
            Taken at the High Line, for Proof NY
          

        


        In other words, the “well-exposed” photo is not always the best photo.


        The camera generally does a great job when the light is right.


        But under extreme conditions, such as bright sunlight on a snowfield. Or a dark room. Or for if a ray of light happens to shine directly into the region (generally, the center point) where the camera makes its judgment, the camera may do something you don’t want.


        This is why we want to take control of exposure for ourselves.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/125


                	F number: 4.5


                	ISO: 400


                	Focal length: 48.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on Jul 4, 2011 at 07:06 PM
              

            

          


          
            I’ll be the first to admit that I don’t have a lot of great examples of well-exposed photos that readily come to mind. This photo has a decent smooth distribution of midtones with just relatively small amount of areas blown out (such as the young man’s white t-shirt). In a later revision, I’ll discuss histograms and how they relate to exposure. DPReview.com has a great primer.
          

        


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/400


                	F number: 2.2


                	ISO: 80


                	Focal length: 6.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S90 / 6.0-22.5 mm on Aug 16, 2011 at 05:53 PM
              

            

          


          
            Here’s where the camera’s default judgment of exposure worked out well. The subjects of the photo – the people and the dogs – have just about the right amount of detail and color. The camera obviously exposed for the subjects. Had it exposed for the Hudson River, which is reflecting back a ton of direct sunlight, these people and their dogs would be shadows. The tradeoff is that there is almost no detail in the background
          

        


        
          
            [image: ]

            
              
                	Exposure value: -1/3


                	Shutter speed: 1/640


                	F number: 7.1


                	ISO: 80


                	Focal length: 6.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S90 / 6.0-22.5 mm on Aug 16, 2011 at 05:47 PM
              

            

          


          
            In this photo, I’ve slightly underexposed the photo and I think the camera is exposing for a relatively dark area to begin with. This is why you can see New Jersey and a little detail in the Hudson River. The volleyball players in the foreground are mostly silhouettes.
          

        


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/15


                	F number: 2.8


                	ISO: 1250


                	Focal length: 7.3 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S100 / 5.2-26.0 mm on Jan 21, 2012 at 05:51 PM
              

            

          


          
            An evening taxi ride. I’m not sure if this exposure is the result of the camera’s judgment, or if this was as much light as it could let in given my settings. Either way, I got the intended effect: only the LED lighting – and the lights of the city and traffic – are emphasized.
          

        

      

    

  


  
    
      The Big Picture About Exposure


      An overview of the details and functions we'll cover. Don't get lost in the math


      
        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/800


                	F number: 2.8


                	ISO: 160


                	Focal length: 17.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Jun 28, 2011 at 06:12 PM
              

            

          

        

      


      
        


        The next group of chapters might seem like a lot of technical details and numbers to remember. I won’t lie; you’ll have to get better at juggling different concepts in your head, even as you continue to watch for the perfect scene.


        But there are concepts worth caring about, and details and numbers that are largely irrelevant. So here’s a roadmap of what you’ll learn to do. Feel free to refer to it as you go through the lessons.


        What makes up the exposure in a photo?


        So we know that there are times when we want to control exposure – the amount of light in a photo – because there are certain lighting situations that we – and not our camera’s computer – can adjust for.


        
          [image: ]

          
            The classic “exposure triangle”; I promise to make a more useful version of this diagram.
          

        


        In order to get a certain exposure, the camera has to adjust between three physical settings:


        
          	
            Shutter speed – How long your camera allows light to hit the sensor

          


          	
            ISO – How sensitive the sensor is to that light

          


          	
            Aperture – How big the hole for light to pass through

          

        


        I’ve specifically presented them in this order because I think this is the easiest order to add them into your multitasking list.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/200


                	F number: 4.0


                	ISO: 400


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on May 1, 2012 at 03:26 PM
              

            

          


          
            Florence, Italy
          

        


        What about the math? What about the f-numbers?


        I won’t lie, there is a little math involved.


        For instance, when you double the shutter speed, you effectively cut the exposure level by half. Think about it: you’re reducing the amount of time that light has to enter the camera by half.


        To make up for that lost light, you might double the ISO value. Why? Because doubling your camera’s sensitivity to light will double the brightness effect.


        So it’s a game of increasing and decreasing each setting to get enough light needed for a good photo.


        But it’s not about math. It’s about knowing which of those three factors is most important to the photo. Because pushing it too far in any of them can have negative effects on the photo.


        So, the game of photography also includes, deciding how you can least hurt the quality of your photo while still getting the amount of light needed.


        This is a judgment call, not a mathematical equation


        Every lighting situation is different. And your own personal circumstances change. One of the skills I’ve gotten better at is holding the camera without shaking it. This means I can deal with reduced shutter speeds better than I could when I first started. If you buy a new expensive camera, maintaining a good ISO level is suddenly much less of a priority.


        So just keep in mind that there is no magic number. Just experience and judgment calls.


        To make those judgment calls easier, here’s a tabular overview of the three factors in exposure and how they come into play:


        


        
          
            
              	

              	Shutter speed

              	ISO

              	Aperture
            

          

          
            
              	Definition

              	The measurement of time that the camera’s shutter stays open

              	A measurement of the camera’s light sensitivity

              	The size of the hole that light passes through
            


            
              	Numbering

              	In seconds, e.g. 1/200th of a second and 5 seconds

              	A set of whole numbers that can range from 50 to 25,600 and higher

              	A set of decimal numbers, typically in the range of 2.8 to 22. Sometimes expressed in the format, “f/16”
            


            
              	How it affects exposure

              	The longer the shutter is open, the more light reaches the sensor

              	The more sensitive the sensor, the more illumination that can be eked out from a quantity of light

              	The bigger the hole, the more light that passes through to the sensor
            


            
              	When you want to increase exposure, you…

              	Decrease - i.e. slow - the shutter speed. A shutter speed of 1 second is slower than 1/100 sec. (0.01 sec)

              	You increase the ISO; 1600 is twice as sensitive as 800

              	You open up the aperture; smaller f-numbers correspond with larger apertures, so f/1.4 is a very wide hole, so to speak
            


            
              	When you want to decrease exposure

              	You increase the shutter speed

              	You decrease the ISO level

              	You narrow the aperture/increase the f-number
            


            
              	What happens when you go too far

              	A slow shutter speed results in motion blur

              	High ISO results in noise, the ugly pixelation of details.

              	A wide aperture results in a shallow depth of field, which reduces the range of things that stay in focus
            


            
              	Desirable side effects

              	Motion blur is sometmes desired to show the speed of the subject (such as traffic light trails) or to blur the background while tracking a moving subject

              	Noise interferes with a clean print, so most photographers try to avoid it

              	A shallow depth of field draws more attention to the objects that are actually in focus.
            


            
              	Limitations and considerations

              	There’s an upper limit to how fast the shutter can open and close. But generally, a shutter can be set to stay open as long as you need it to.

              	Bigger (i.e. more expensive) camera sensors deal with noise better.

              	Prepare to spend hundreds and even thousands of dollars for the kind of lenses that open as wide as f/2.8 or more. A middling camera sensor isn’t as sensitive to the effects of a shallow depth of field.
            

          
        


        I’m not trying to dumb things down. Things will get plenty complicated and perhaps a little frustrating, so it’s important to be frustrated by things that matter. The good news is that camera technology is at the state that we don’t have to do guesstimations in our heads. We can preview photos after each shot.


        So instead of memorizing numbers, it’s about being a keen observer of situations and a good student of logical decision making. This takes time to get down, but at least it’s not about studying charts.


        
          
            [image: ]

            
              
                	Exposure value: -2/3


                	Shutter speed: 1/200


                	F number: 2.8


                	ISO: 400


                	Focal length: 35.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Nov 15, 2011 at 07:19 AM
              

            

          


          
            Occupy Wall Street, post-eviction
          

        


        
          
            [image: ]

            
              
                	Exposure value: +2/3


                	Shutter speed: 1/15


                	F number: 2.8


                	ISO: 1600


                	Focal length: 17.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on May 14, 2011 at 09:08 PM
              

            

          


          
            Top of the Rockefeller Center

          

        

      

    

  


  
    
      Exposure Through Spot Selection


      You can practice setting exposure with your touchscreen camera phone


      
        
          
            [image: ]

            
              
                	Exposure value:


                	Shutter speed: 1/7937


                	F number: 2.4


                	ISO: 64


                	Focal length: 4.3 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Apple iPhone 4S / on Jan 31, 2012 at 01:47 PM
              

            

          

        


        
          I shot this while on my lunch break. The sun is directly overhead and the tight row of skyscrapers along Broadway near Wall Street creates a focused chasm of light. Here, I've selected the sky as the exposure spot, which is why there is detail in the bright sky and everything else is just shadow
        

      


      
        


        Camera phones may be limited in their controls, but they (most of them, anyway) let you select a spot in a scene to expose for. This is a great interactive way to learn exposure – and it will bring more dramatic lighting to your phone photos.


        How do I adjust exposure on my (touchscreen) camera phone?


        Note: This works on smartphones made in the last couple of years, including the iPhone 3GS on up and I assume most of the Android phones. Some digital-cameras also have touch functionality on their LCD screens.


        1. Point your camera at a well-lit daylight scene.


        Without doing anything, your camera should calculate an exposure for the scene. Dark areas will be black and details in the lightest areas will be “blown out” as white.


        
          [image: ]

          
            Helmsley Plaza on Broadway. At the camera’s default exposure, you can still make out some blue in the sky.
          

        


        2. Touch one of the lightest areas, such as a cloud.


        The overall scene should darken. Your camera is now exposing for the highlights, letting you see detail in the lightest areas while blacking out the details in the relatively darker areas. This will underexpose the photo.


        
          [image: ]

          
            I’ve chosen to expose for the clouds, allowing for actual detail of the clouds and more blue in the sky.
          

        


        3. Touch one of the darkest areas, such as a shadow.


        The overall scene should lighten. Your camera is now exposing for the shadows, letting you see detail in the darkest areas at the expense of blowing out the detail in all of the relatively lighter areas. This includes the sky, which may appear to be plain white instead of blue. This is overexposing the photo.


        
          [image: ]

          
            I’ve chosen to expose for the shadow of the cube. You can make out the details on the people’s clothing. However, the sky is blown out as completely white.
          

        


        One thing to keep in mind: The touch-selection will also change the focal point of the image. In other words, if you touch on an object near you, your camera will expose and focus on that, and all objects far from that focal point will be out of focus.


        So try to pick a spot that not only brings a desired exposure, but is near to where you what sharp details. The Camera+ app for the iPhone lets you separate focus and exposure selection.


        How is this useful?


        It lets you select the parts of a scene that you care about. On an evenly lighted day, the camera’s auto-exposure will pretty much match what you want to see. But in particularly dark and light situations, you may want to highlight an area different than what the camera does.


        How do I do spot selection on my dedicated camera?


        Cameras without touchscreens don’t have this handy functionality. By default, they usually sample from a variety of points in the scene. Most DSLR-type cameras will have a spot-metering mode which samples from the center of the image.


        This requires you to point the camera’s center spot toward the desired spot in the scene. And than manually recompose for what you actually want to shoot for. This is a kind of a tricky technique in itself…


        But the key takeaway is: in spot-metering mode, the camera determines exposure according to the light balance at the center of the image.


        
          [image: ]

          
            The diagram above shows two exposure evaluation modes of the Canon 5D. On the left is the default mode, which evaluates the light in the entire scene. On the right is the spot-metering mode, which evaluates the light at the center of the scene, in an area roughly 3.5% of the viewing area.
          

        


        More advanced cameras allow you to manually select a spot, in the same way that you can choose a specific focal spot. Refer to your instruction manual for more details.


        If all you have is a camera phone, you can jump ahead to the lessons on overexposure and underexposure for an in-depth exploration of artistic and practical technique.


        If you have a dedicated camera, we’ll learn about the Program mode, which lets us dial up/down the exposure of a scene regardless of where the exposure spot is.

      

    

  


  
    
      Exposure with Program Mode


      Offsetting the exposure with your camera's Program mode


      
        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/8


                	F number: 4.0


                	ISO: 640


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on May 1, 2012 at 09:39 PM
              

            

          

        


        
          Florence, Italy, at night
        

      


      
        


        Now we’ll learn how to take off the training wheels and take a little control in lighting our photos. We’ll take what our camera automatically calculates as the “right” exposure and then dial it down – or up. This is sometimes referred to as exposure compensation or exposure bias.


         First, a little math.


        So this is how my camera automatically exposes this particular scene:


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/1000


                	F number: 8.0


                	ISO: 200


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Jun 19, 2012 at 02:08 PM
              

            

          


          
            Trinity Church, 0 EV
          

        


        We’ll call this 0. As in, it has an exposure value of 0. Or, if you’re into the brevity thing, 0 EV. Exposure value should be considered a relative value; each camera may judge perceive 0 EV to be a different amount of light.


        What’s important to us is to see 0 as just a starting point.


        If I increase EV to 1, I am doubling the amount of light in the scene, which looks like this:


        
          
            [image: ]

            
              
                	Exposure value: +1


                	Shutter speed: 1/640


                	F number: 8.0


                	ISO: 200


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Jun 19, 2012 at 02:08 PM
              

            

          


          
            Trinity Church, +1 EV
          

        


        If I increase the EV to 2, I am doubling the light that was at EV 1. Which, if you remember multiplication, will be 4 times the light at EV 0:


        
          
            [image: ]

            
              
                	Exposure value: +2


                	Shutter speed: 1/160


                	F number: 6.3


                	ISO: 200


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Jun 19, 2012 at 02:08 PM
              

            

          


          
            Trinity Church, +2 EV
          

        


        If we dial back down to EV 0 and then to EV -1, we’ll have half the light of the default exposure:


        
          
            [image: ]

            
              
                	Exposure value: -1


                	Shutter speed: 1/1600


                	F number: 10.0


                	ISO: 200


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Jun 19, 2012 at 02:08 PM
              

            

          


          
            Trinity Church, -1 EV
          

        


        And then EV -2 will be one-fourth the light of EV 0:


        
          
            [image: ]

            
              
                	Exposure value: -2


                	Shutter speed: 1/2000


                	F number: 11.0


                	ISO: 200


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Jun 19, 2012 at 02:08 PM
              

            

          


          
            Trinity Church, -2 EV
          

        


        If that math was too difficult for you, it’s OK (…but sad). It’s only important to understand how EV relates to a relative increasing or decreasing of light for a particular scene.


        Some quick vocabulary: A change in EV of 1 is also referred to as a stop of light. Hence, EV +1 can also be read as “increase the light by one stop.” Likewise, EV -2 is “losing two stops of light.”


        
          [image: ]

          
            This late afternoon photo was taken with an exposure bias of EV 1: an extra stop of light, i.e. twice as much light as the default exposure.
          

        


        
          [image: ]

          
            This photo was taken with an exposure bias of EV -3: negative three stops of light (one-eighth the light) as the default exposure. Or: one-sixteenth as much light as EV 1.
          

        


        I’m a physics major and am comfortable with math. Exactly how much light is in that scene?


        That’s a measurement not worth figuring out for this lesson (if ever). You make adjustments based on whether you think a scene needs more or less light, not to get a certain amount of photons onto the camera sensor.


        In order to add or subtract light from the scene, your camera will adjust the relavant settings by relative amounts. Did you want double the light in the scene (+1 EV)? Then your camera may double the length of the shutter speed.


        In later chapters, we’ll adjust shutter speed and other factors to achieve changes in exposure value. For now, we leave those adjustments to the camera’s computer, leaving us to think only about exposure value.


        This camera mode is called Program mode.


        How do I turn on Program mode?


        Most cameras have something called Program mode, usually listed as P on a dial or menu setting.


        Here’s the P mode on the Nikon D80 dial:


        [image: ]


        After you’ve figured out how to go into Program mode, you need to find the actual button/dial/control that increases and decreases the exposure. This varies with each camera but it should be a prominent physical button(s) or dial. Consult your instruction manual if you need help.


        For point-and-shoot cameras: the exposure control is usually buried in the camera’s menu system. Look for the +/- menu item. It will look something like this (from the Nikon COOLPIX S200):


        [image: ]


        On a DSLR-like camera: there will usually be a dial or physical button dedicated to EV control. The Canon 40D (and similar bodies) have a configurable main dial on their backs:


        [image: ]


        I’m in ‘Program’ mode and found the EV dial. Now what?


        First, look at whatever your camera has for a “viewfinder”: either an actual viewfinder or an LCD screen on the back.


        There should be a line with ticks, starting from -2 to 0 to +2 (remember our discussion about EV?). Each number on that axis refers to a doubling or halving of light from adjacent numbers.


        [image: ]


        Play around with the control. Pushing/spinning it one direction should move the tick mark in one direction or the other.


        Let’s test it out:


        1. Point your camera at a well-lit daylight scene.


        Without doing anything, your camera should calculate an exposure for the scene. Dark areas will be in total shadow. Details in the lightest areas will be “blown out.”


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/320


                	F number: 8.0


                	ISO: 400


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Jun 19, 2012 at 02:02 PM
              

            

          


          
            Flowers at Broadway on Trinity, 0EV
          

        


        2. Change the exposure setting to -2


        The overall scene should darken. Your camera is now exposing for the highlights, letting you see detail in the lightest areas while blacking out the details in the relatively darker areas.


        
          
            [image: ]

            
              
                	Exposure value: -2


                	Shutter speed: 1/800


                	F number: 8.0


                	ISO: 400


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Jun 19, 2012 at 02:02 PM
              

            

          


          
            Flowers at Broadway on Trinity, -2EV
          

        


        3. Change the exposure setting to +2


        The overall scene should lighten. Your camera is now exposing for the shadows, letting you see detail in the darkest areas at the expense of blowing out the detail in all of the relatively lighter areas.


        
          
            [image: ]

            
              
                	Exposure value: +2


                	Shutter speed: 1/125


                	F number: 5.6


                	ISO: 400


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Jun 19, 2012 at 02:02 PM
              

            

          


          
            Flowers at Broadway on Trinity, +2EV
          

        


        When would I want to manually adjust exposure?


        Anytime you want more shadows (underexposure) or highlights (overexposure). This is not something the camera can decide for you automatically, which is why we take a little control with Program mode.


        In Program mode, I changed the EV to +2 and now my photos are blurry. What gives?


        You’ll quickly find that as with most things in the universe, nothing comes for free. By going to +2 EV, you were telling the camera to quadruple the light for the photo. The camera responded by slowing the shutter speed long enough to let four times as much light in. And, as we’ll learn in the shutter speed chapter, this can cause objects to go blurry.


        We have the option of also managing shutter speed. But before we start multi-tasking, let’s practice adjusting the exposure value in Program mode.


        I’ve written two lessons: underexposure and overexposure. Both techniques are worth learning.

      

    

  


  
    
      Underexposure


      Turn down the lights


      
        
          
            [image: ]

            
              
                	Exposure value: -1/3


                	Shutter speed: 1/200


                	F number: 2.8


                	ISO: 640


                	Focal length: 35.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Oct 14, 2011 at 04:04 PM
              

            

          

        


        
          Crossing Broadway during a rainstorm
        

      


      
        


        I’m guilty of over-underexposing my photos. I like how shadows provide texture and ambiguity to an image. More importantly, when there’s not enough light, sometimes you just have to underexpose in order to get a clean, usable photo.


        As we learned in the lesson on exposure, underexposing a photo means telling your camera that you want less light than the camera thinks the photo should have. The result is an overall darker scene.


        
          
            [image: ]

            
              
                	Exposure value: -1/3


                	Shutter speed: 1/40


                	F number: 2.8


                	ISO: 800


                	Focal length: 54.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on Jun 9, 2011 at 07:14 PM
              

            

          

        


        How do you know better than your camera?


        There are artistic reasons. But sometimes, you have no choice. In a darkly lit scene, there may not be enough light period to create a well-exposed photo. This is the case when shooting the stars.


        
          
            [image: ]

            
              
                	Exposure value: -0.3


                	Shutter speed: 1/320


                	F number: 14.0


                	ISO: 100


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on May 1, 2012 at 07:16 PM
              

            

          

        


        If you leave the camera to do what it must to get the light needed for a well-exposed scene, it will do things to the photo that you may not like. For example, imagine taking a picture of stars in the sky. On a pitch black night, there’s so little light that the camera will keep its shutter open for a very long time.


        And this is what the stars will look like (I’m using a Wikipedia photo for now because I’ve never actually seen stars while living in New York, nevermind photographed them):


        
          [image: ]

          
            An evening at the 2,600-meter high Cerro Paranal, which houses the European Souther Observatory’s Very Large Telescope array. This exposure was held for 45-minutes, plenty of time for those stars to move around. Photograph courtesy Gianluca Lombardi of the ESO.
          

        


        What happened here? The camera kept its shutter open (we’ll get to that in the shutter speed lesson) for a long time. Long enough that things – in this case, the stars (actually, the earth) – had time to move, causing blur.


        If you don’t want blur, then you have to tell your camera, “Hey, I’m OK if there’s only dots of light. It’s what a star-filled sky is supposed to look like.”


        You express this artistic sentiment by dialing down the exposure:


        
          [image: ]

          
            The Orion constellation over Utah. As shot by Daniel Schwen.
          

        


        What do you lose by underexposing a photo?


        The whole range of illumination in the photo will shift down. Any details that were in the shadow will be black. What would’ve been midtones will now be shadows. And (some) details in the highlights may be more visible.


        What happens when you underexpose in the dark?


        Since everything that is dim will be even darker than before, the only things that will be visible will be the actual light sources, such as stars. At the terrestrial level, street lamps and neon signs will will serve as the bits of light:


        If you don’t underexpose too dramatically, then objects that are close to the light sources will have a dramatic reveal:


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1.3


                	F number: 4.0


                	ISO: 160


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Jun 15, 2012 at 10:23 PM
              

            

          


          
            The High Line Park’s theater at night. See the overexposed version.
          

        


        What happens when you underexpose in a well-lighted scene?


        Typically, this situation will come up when the background is overwhelmingly bright, such as an a clear day at noon. Anything that isn’t in the direct path of light will be dim by comparison.


        Sometimes, these dim details will be distracting. So, underexpose to make those dim areas black. Now you have silhouettes:


        
          
            [image: ]

            
              
                	Exposure value: -0.3


                	Shutter speed: 1/200


                	F number: 7.1


                	ISO: 100


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on May 4, 2012 at 07:52 PM
              

            

          

        


        So when wouldn’t you want to underexpose?


        This is all at your discretion and it depends on the goal of the photo. But it’s pretty simple, don’t underexpose when your goal is to get a clear, lit photo of the subject. For a corporate portrait, for example, the dark and mysterious photo with creepy shadows may not be desirable.


        I underexposed when I shouldn’t have; what can I do?


        As with any undesirable effect, you have the option to fix it in post-processing in a program such as Photoshop.


        
          
            [image: ]

            
              
                	Exposure value: -4/3


                	Shutter speed: 1/400


                	F number: 8.0


                	ISO: 80


                	Focal length: 5.2 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S100 / 5.2-26.0 mm on Feb 12, 2012 at 03:52 PM
              

            

          


          
            This photo has been dialed down to -4/3 EV and I’m shooting directly into the sunset. This left the subject an indistinguishable dark blob against the dark blob of the background (especially her legs). Photoshop was able to recover some detail, but it’s a barely salvageable image.
          

        


        But keep in mind that you can’t create detail where the camera captured none. If your camera captured black, it’s not as if it’s hiding some detail there that is waiting to be uncovered by PhotoShop or CSI’s plucky tech expert.


        Isn’t it better to play it safe then, and not underexpose?


        Again, it depends on the situation. Photoshop may not be able to recover all of the details within the shadows. But this is a less fatal flaw than if your shutter speed was so slow that the entire photo is a blur.


        You do have some leeway if you shoot with RAW files, an option available in most expensive cameras (and some cheaper ones too). These pack more detail into each pixel, allowing you to recover as much as a full stop or more of light. The tradeoff is that the files are massive.


        I’ll cover RAW processing in a future chapter.


        
          
            [image: ]

            
              
                	Exposure value: -2/3


                	Shutter speed: 1/15


                	F number: 2.0


                	ISO: 1000


                	Focal length: 5.2 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S100 / 5.2-26.0 mm on Dec 6, 2011 at 09:59 PM
              

            

          


          
            At 10PM during a winter rain, I don’t have much choice but to have an underexposed photo. A slower shutter speed would’ve resulted in blur and bumping up the ISO would’ve added more noise than I liked. Luckily, a taxi came by to help expose what I really wanted to focus on: those cute dogs.
          

        


        
          
            [image: ]

            
              
                	Exposure value: -2/3


                	Shutter speed: 1/200


                	F number: 4.9


                	ISO: 200


                	Focal length: 22.5 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S90 / 6.0-22.5 mm on Oct 22, 2011 at 11:26 AM
              

            

          


          
            This young woman was handing out advertisements in SoHo. At high noon, trees block out the sun except for gaps in the foliage and branches, leaving some spots of light to peek through.
          

        


        
          
            [image: ]

            
              
                	Exposure value: -4/3


                	Shutter speed: 1/200


                	F number: 13.0


                	ISO: 160


                	Focal length: 27.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Aug 17, 2011 at 05:22 PM
              

            

          


          
            There was plenty of light on this early summer evening at the United Nations building to have a well-exposed photo. But the subject is standing in a patch of light; all other details are less important.
          

        


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/30


                	F number: 2.8


                	ISO: 1250


                	Focal length: 35.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Jul 13, 2011 at 02:52 AM
              

            

          


          
            Two cruise ships passing in the night, somewhere near Alaska.
          

        

      

    

  


  
    
      Overexposure


      Blow out the lights


      
        
          
            [image: ]

            
              
                	Exposure value: +5/3


                	Shutter speed: 1/80


                	F number: 2.8


                	ISO: 1600


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Oct 15, 2011 at 07:29 PM
              

            

          

        


        
          In Times Square, you'll never lack light, even late in the evening. Here, I had to overexpose to capture the details in the officers' faces and clothing. The billboards, i.e. the highlighted regions, lose almost all their detail as a result.
        

      


      
        


        I’ll confess, I’m not someone who likes to overexpose, so I don’t have many examples or experiences to share. But sometimes, there are situations which call for bringing in more light than the camera thinks is necessary.


        Why don’t you overexpose as often as you underexpose?


        It’s not just an aesthetic thing; remember that underexposing is often forced on you because there’s just not enough light. It’s relatively rare to overexpose a dark scene except to achieve a certain effect.


        However, overexposure has plenty of artistic uses, too. It can create an overpowering, hazy light that’s reminiscent of accidentally looking into the sun or having a near-death experience. I just find these effects harder to incorporate into day-to-day photography


        
          
            [image: ]

            
              
                	Exposure value: +1.7


                	Shutter speed: 1.3


                	F number: 4.0


                	ISO: 1000


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Jun 15, 2012 at 10:23 PM
              

            

          


          
            The High Line Park’s theater at night. See the underexposed version.
          

        


        What do I gain and lose when overexposing a photo?


        Everything that was well-lit is now white. Things that were midtones are bright and shadows are less formidable.


        What happens when you overexpose a dark scene?


        Well, you get to see in the dark, kind of. Remember that there are physical barriers to this, as we learned in the underexposure lesson. If you don’t have a tripod or some other way to keep the camera steady, then you should probably shouldn’t overexpose. Because your unsteady hands will blur everything out.


        But let’s pretend you have a reasonably stable setup and your subject isn’t moving. Let’s say the scene isn’t completely pitch dark – but your subject is even darker than the scene overall.


        If your assignment is to get a usable, detailed photo of the subject, then by all means, you must overexpose.


        Overexposing at night almost always means using a long shutter speed. This can create a dreamlike effect as ambient light floods the sensor:


        
          
            [image: ]

            
              
                	Exposure value: +1.3


                	Shutter speed: 4


                	F number: 7.1


                	ISO: 100


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on May 1, 2012 at 08:47 PM
              

            

          


          
            The city of Florence, Italy, after sunset, using a ledge on the river bank to rest my camera on.
          

        


        What happens when you overexpose a well-lit scene?


        It may seem counter-intuitive, but overexposing a bright scene has the same artistic effect as underexposing. You hide details. Except in this case, the light details are hidden. Or, “blown out.”


        Overexposure can be useful in blasting out the mundane background details to emphasize the details of the relatively dark subject:


        
          
            [image: ]

            
              
                	Exposure value: +1


                	Shutter speed: 1/200


                	F number: 3.5


                	ISO: 1000


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Feb 5, 2012 at 01:16 PM
              

            

          


          
            This photo was taken during a New York Fashion Week casting call. The light during the early day overpowers the room. This photo is overexposed in order to emphasize the model – who is pale, but still relatively dark compared to pure sunlight – and to obscure the background details in a white glow.
          

        


        If your subject has a dark-complexion or dark attire, and you are shooting against a brightly lit scene, then you will have to overexpose (or use the camera flash) to make out the details in the subject.


        Oops, I overexposed a photo and blew out some details. What can I do?


        You have the same options as you did with underexposed photos. Programs such as photoshop can lighten up a scene and recover some detail, especially if you shot in RAW format. But again, if your camera recorded white pixels, there won’t be any detail to recover.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/125


                	F number: 6.3


                	ISO: 1600


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Jun 19, 2012 at 02:37 PM
              

            

          


          
            A better composition of this photo (taken near Wall Street and the Stock Exchange) would avoid the clutter in the background and focus on the dark suits against the relatively light street. That’s difficult to do with a wide-angle lens, though.

          

        

      

    

  


  
    
      Setting Your Camera's Priorities


      Get ready to multitask and micromanage how your camera brings in light


      
        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/1250


                	F number: 4.0


                	ISO: 500


                	Focal length: 35.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on May 2, 2009 at 04:35 PM
              

            

          

        


        
          A Union Square acrobatic act. Capturing fast, unblurred motion is pretty easy during the daytime.
        

      


      
        


        [This is a hastily-added chapter and needs more diagrams/charts rather than just words -Dan]


        By now, I hope you’ve gotten some practice with putting your camera in Program mode and adjusting the exposure on your own.


        You should be deliberately underexposing and overexposing photos for dramatic and artistic effect.


        And you should be comfortable with making the adjustments without much thinking.


        Because soon you’ll have multitask adjustments for exposure and for at least one other setting. This is in addition to watching out for interesting things to photograph.


        Some of this boils down to muscle memory; the good (or bad) design of your camera’s controls can be a factor.


        But thankfully, successfully managing your camera’s settings on the fly depends more on wisdom and basic problem solving skills than it does pure muscle memory.


        When I overexpose (or underexpose), how is the camera letting in more (or less) light?


        In Program mode, you’re controlling the amount of light used for the photo. But your camera is taking care of the details, balancing the shutter speed, aperture, and ISO to get you the desired exposure.


        In the graphic below, the exposure value, highlighted in green, goes from 0.0 EV to 1.0 EV:


        [image: ]


        Notice how the shutter speed, highlighted in red, is halved in order to let double the light in, while the ISO and aperture remain the same.


        How does the camera know which of those factors is most important?


        Good question. It doesn’t.


        By default, it’ll make a reasonable guess that will work most of the time, just as it did with exposure.


        But it won’t know which of those three factors is critical for the photo that you want.


        And each of those factors, if pushed too far, can have very undesired effects.


        What’s the worst that can happen?


        Generally, the worst and least fixable issue is motion blur. This happens when the camera slows the shutter speed to a rate such that the movement in your hands or by your subject results in a blurry photo.


        
          
            [image: ]

            
              
                	Exposure value: -2/3


                	Shutter speed: 0.3


                	F number: 2.0


                	ISO: 80


                	Focal length: 6.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S90 / 6.0-22.5 mm on Sep 30, 2011 at 11:54 PM
              

            

          


          
            It’s difficult enough to capture a sharp image at night and pretty much impossible if you’re running at the same time, causing the camera to bounce up and down.
          

        


        What are the negative effects from aperture and ISO?


        If your camera pushes ISO too far, it will result in ugly, pixelated noise that ruins fine details. For photographers who intend to make poster and billboard-sized prints, this becomes a particular concern.


        When the camera pushes aperture to its maximum, it results in a shallow depth of field. This reduces how much of the scene will be in focus, depending where your actual focal point is.


        For example, with an extremely shallow DOF, if your camera is focused on the model’s nose, his eyes will be out of focus.


        So now I’m expected to keep track of exposure and three other factors?


        Not exactly. You can adjust each setting yourself when your camera is in full Manual mode. But I rarely do this myself, as that is too much multitasking unless I’m staging a photo in a studio.


        In more informal settings, you’ll prioritize either shutter speed or aperture. There’s not really an ISO-priority mode, but you can set that to Auto or to a specific number.


        How difficult is it to manage exposure level and another setting?


        It takes some practice and you’ll likely screw up many times, even as you get used to the motions of twiddling your camera’s controls while judging a scene.


        But you’ll eventually figure out the general pattern. Before you walk into a situation, you’ll have your settings in place because you’ll have an idea of the kind of light to expect and exactly what you intend to capture in a given scene.


        For example, this is what I do when I walk around at night:


        I know beforehand that I won’t be using my flash. So I’ll be looking for objects that are illuminated – or silhouetted against – artificial light sources.


        
          	I set my exposure value to -1. As I explained in the underexposing, I like emphasizing the available light sources and keeping the rest of the scene in shadows.


          	I set my camera to shutter priority mode.


          	I set the shutter speed value to 1/40th of a second. This is because I know I can control my body’s movements enough to prevent the kind of camera shake that ruins a photo.


          	I set the ISO to 1600 because my camera’s sensor can produce a clean enough, printable photo at that level.

        


        This leaves the camera to handle the aperture. Which is fine with me, because there’s not much artistic freedom I have with aperture, which has a hard, physical lutimit (largely dictated by how many thousands of dollars you’ve spent on your lens).


        Plus, even if aperture could be pushed to the same extreme as shutter speed and ISO, the negative consequences aren’t that bad. Ergo, that’s why it’s generally safe to let the camera handle aperture.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/60


                	F number: 2.8


                	ISO: 1600


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on Dec 26, 2010 at 10:30 PM
              

            

          


          
            The snow was so bad one year that it was piling up underground in the subways. Given the speed of trains as they enter the station, it’s important to be able to specify a shutter speed to capture a sharp image. If it were left to the camera’s judgment, it would slow the speed down to an untenable rate, given the darkness of the subway,
          

        


        This leaves me to think focus on shutter speed – hence, the term ”shutter priority mode.” If there is a lot of light in the night scene, the camera will bump up the aperture. However, I can bump up shutter speed instead (causing the camera to tamp down on aperture) – e.g. from 1/40s to 1/100s – because I care mostly about having a unblurred subject.


        And if the light is great enough, I’ll bump the ISO down to 800, resulting in a less noisier image.


        While I’m making these decisions, the camera is still at EV -1, which is fine unless I want to overexpose the night scene. And aperture will generally stay at the physical limit.


        That sounds pretty complicated


        In the above example, I’ve reduced the number of settings I care about to just two: shutter speed and ISO. And I don’t even need to worry about ISO under those conditions.


        But it’s true, this is far away from letting the camera handle everything as it did in automatic mode. But I have much greater artistic control and I have a much better chance of getting usable images.


        The next part of this book tackles shutter speed, ISO, and aperture in their own separate sections, in that order.


        I chose this order based on the importance of the factor and how much real control you have over it. You can review the table in the ”big picture” chapter or read the condensed version below:


        
          
            
              	

              	What happens if you go too far?

              	How much control you have?
            

          

          
            
              	Shutterspeed

              	Objects in your photo will be blurry, either because they, or your hands, moved while the shutter was open.

              	On most cameras, you can set the shutter speed to be as long as 30 seconds. Some cameras, you can leave it open indefinitely.
            


            
              	ISO

              	Your photos become noisy as fine details are smudged by random colored pixels.

              	Not much. Some cameras go to a ridiculously high number, like 25,600. But even on high end cameras, 1600 to 3200 might cause more noise than the average perfectionist photographer will tolerate. With cheaper cameras, ISO 800 can be too far.
            


            
              	Aperture

              	It’s hard to go “too far” with aperture. The worst that happens is that anything not at the exact focal point range will be more out of focus.

              	Very little. The laws of physics reduce the range of possible aperture. To get a lens with an exceptionally wide apertures, you’ll have to pay a premium price. And even then, you have less freedom than you have with shutter speed.
            

          
        


        Are there artistic reasons for controlling the settings?


        Yes, just as there were for deliberately increasing or decreasing exposure. Sometimes you deliberately slow the shutter speed because you want to capture light trails. And because you have a tripod. In a well-lit situation, you might have the aperture wide open – creating a shallow depth of field – so that only a few things are in sharp focus, keeping the scene’s clutter obscured by a creamy blur.


        (there’s generally no reason to increase ISO to the limit; that’s just plain ugly)


        
          
            [image: ]

            
              
                	Exposure value: -2/3


                	Shutter speed: 1/3200


                	F number: 2.2


                	ISO: 160


                	Focal length: 35.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF35mm f/2 on Nov 21, 2010 at 10:23 AM
              

            

          


          
            I took this photo while getting coffee in the morning. There was plenty of light so I shot in aperture priority mode to keep a shallow depth of field. Only one of these pretty dogs is in sharp focus. The entire background, however, is blurred enough that both dogs stand out.
          

        

      

    

  


  
    
      Shutter Speed: Making Time for Light


      How long of time that the camera lets in light


      
        
          
            [image: ]

            
              
                	Exposure value: +0.7


                	Shutter speed: 5


                	F number: 4.0


                	ISO: 100


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on Mar 16, 2012 at 12:37 AM
              

            

          

        


        
          I put my camera on the ground and set its shutter speed long enough to get the light I wanted. In the meantime, the people standing in the way decided to leave.
        

      


      
        


        We’ve learned how to control adjust the overall exposure of a scene. Now let’s learn about shutter speed, one of the factors that contribute to the amount of light in a photo.


        What is shutter speed?


        Shutter speed is simply how fast the shutter of your camera moves. The shutter keeps light out. When it opens, light comes in.


        And when it closes, that light stops coming in ‐ this is usually when the photo is considered “taken”


        The faster that shutter open and closes, the less opportunity light has to enter the camera and be part of the photo.


        How is shutter speed measured?


        Shutter speed is measured in seconds; actually, you’ll almost always be thinking of them as fractions of seconds.


        For example, a shutter speed of 1/200 can be paraphrased as: “The shutter was open for 1/200th of a second”


        A slower shutter speed is 1/10, or: one-tenth of a second.


        If the shutter speed is in whole seconds, such as 3 seconds, that is considered to be very slow.


        How does shutter speed affect exposure?


        Let’s repeat an exercise that we’ve done in the previous chapters on exposure:


        
          	Point your camera to something dark


          	Quickly move it to something light


          	Try to snap a photo before it properly auto exposes.

        


        Here’s what I got:


        [image: ]


        Why is everything blurry?


        When your camera was exposing for the dark scene, it slowed its shutter speed to let in enough light. When you moved it suddenly, the camera didn’t have time to speed up its shutter, causing motion blur.


        Why does a slow shutter speed result in motion blur?


        Think of how a photo is created in the first place: by light reflecting off of objects and into the camera sensor, which prints the image of that light to file.


        When the shutter lets a long burst of light – in other words, increasing the number of reflections bouncing off of a given object – and that object moves, you have an image of that object in motion.


        
          
            [image: ]

            
              
                	Exposure value: -1/3


                	Shutter speed: 0.4


                	F number: 2.0


                	ISO: 200


                	Focal length: 6.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S90 / 6.0-22.5 mm on Oct 27, 2010 at 09:56 PM
              

            

          


          
            Traffic on the Bowery, as seen from the deck of the New Museum in the Lower East Side. The one non-blurred taxi is the one that was stopped the entire time the shutter was open.
          

        


        (sorry, I’ll stop pretending to be a science reference now)


        
          
            [image: ]

            
              
                	Exposure value: +0.7


                	Shutter speed: 1.3


                	F number: 4.0


                	ISO: 125


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on Jun 10, 2012 at 01:45 AM
              

            

          


          
            Traffic passing underneath the pedestrian walkway of the Brooklyn Bridge.
          

        


        How fast does the shutter speed need to be to prevent motion blur?


        It depends on the situation. If your camera is perfectly still. And the object you photograph is also still, then your shutter speed can be about as slow as you want it to be.


        Now, if that object is moving, then you have a problem. Let’s pretend you’re trying to take a photo of an object that moves a meter a second. If your camera is perfectly still and your shutter speed is 1s, then the camera sensor will record a meter long streak caused by the light bouncing off the object as it moves for that second.


        So, unless your shutter breaks the laws of physics and opens and shuts at an instantaneous rate (a shutter speed of 0), the object will have some blur in the final image.


        I promise, this is the last of the math we’ll have to cover for now


        Unless of course, your camera is moving 1 meter a second in the exact same direction. Then that object will be perfectly sharp…though if everything else in the scene is stationary, then those will now be motion blurred. And this is assuming you’re able to keep your hands from shaking up and down…


        So basically, there’s no magic number. You’re going to figure it out through eyeballing it and after taking your fair share of blurry pictures.


        The most important takeaway is: if you don’t want blur to ruin a photo, then kick up the shutter speed as much as you possibly can.


        
          
            [image: ]

            
              
                	Exposure value: -1/3


                	Shutter speed: 1/30


                	F number: 2.8


                	ISO: 1600


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D / 16.0-35.0 mm on Sep 5, 2011 at 06:27 AM
              

            

          


          
            I’m standing maybe 10 feet away from the model as she passes by. I’m rotating my body to track her position, and so her speed, relative to the movement of my lens, is reduced. She’s still blurry but not as much as the rest of the background, which is stationary relative to my lens.
          

        


        Come on, there must be some kind of general tip


        OK, one rule a number of pros go by is: try not to set your shutter speed slower than your focal length.


        This means if you are using a 35mm lens, try not to set your shutter speed slower than 1/35. If you’re using a 200mm lens, don’t go slower than 1/200 (which is why telephoto lenses often have image stabilization built-in).


        Why is this? It’s a matter of perspective: think of how an all-star running back looks like when he sprints for a 100-yard touchdown as you’re watching from the top of the stadium. Now imagine what that looks like if you’re watching it on the sidelines, five feet away from him.


        In Program Mode, my camera keeps setting the shutter speed to a rate too slow for me to keep steady


        This is why we’re going to ditch Program mode and learn how to use shutter priority.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1.3


                	F number: 8.0


                	ISO: 200


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on Sep 11, 2009 at 07:12 PM
              

            

          


          
            The “Tribute in Light”, atop a parking garage on Rector Street. This long exposure, taken from a tripod inside the ProPublica office, demonstrates that a lot can move even if you’re perfectly still. In this case, the fog is moving during the exposure time, causing a diffusion in the light.
          

        

      

    

  


  
    
      Make Shutter Speed a Priority


      After understanding shutter speed, use it to control exposure.


      
        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 13


                	F number: 14.0


                	ISO: 100


                	Focal length: 27.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Jan 1, 2012 at 06:20 PM
              

            

          

        


        
          A long exposure of 10th Avenue, taken from the High Line on a winter night. The shutter is open for 13 seconds, a length of time that the camera would likely never choose on its own.
        

      


      
        


        Shutter speed is one of the three ways to adjust exposure level.


        In my opinion, it is the most important way to control exposure because when it is too slow, you’ll likely have an image that is unusable.


        Hopefully you got used to Program mode, at least the part where you were manually adjusting the exposure level. We’re going to learn the Shutter Priority mode which gives you one more variable to worry about. But after you master it, you probably won’t use Program mode again.


        
          [image: ]

          
            The Shutter Priority mode, as located on the Nikon D80 and Canon 650D, respectively.
          

        


        Among the shooting modes in your camera menu, either Tv or S should stand for ”Shutter Priority” This lets you pick a specific shutter speed while the camera adjusts the two other settings (aperture and ISO) to maintain the set exposure level.


        How you adjust the shutter speed should be similar to how you adjusted the exposure compensation: using some kind of dial or menu. It varies for each camera.


        When should I go to shutter priority mode?


        Whenever you need to sharply capture motion; this includes still objects that may appear to shake because of the camera’s movement.


        If you want to deliberately capture motion blur, then shutter priority mode is used to jack up the number of seconds for the shutter to stay open.


        How come when I adjust shutter speed, the exposure level doesn’t change?


        As you increase the shutter speed, say, from 1/30s to 1/60s, you shouldn’t notice a drop in overall lighting, if you’re in a reasonably lighted room.


        Remember that shutter speed is just one component of exposure; as you move it up or down, the camera adjusts the other two – aperture and ISO – to make up what’s needed to keep the set exposure.


        So how do I change the exposure value in a scene?


        More complex cameras usually have two or more physical dials: one takes care of the priority setting (in this case, the shutter speed) while the other lets you control exposure value.


        Try this: Instead of adjusting the shutter speed, adjust the exposure value. You should see the shutter speed value increase (i.e. go faster) as you decrease the exposure value, and vice versa.


        So I increased the shutter speed to a pretty high value; now the exposure of the scene has changed, even though the exposure value is at 0. What gives?


        Again, exposure is dependent on three factors. But when you jack up one value to an extreme level, the camera may not be able to physically adjust the other two factors to make up for it.


        Here’s a GIF animation of my Canon 5D Mk2 in shutter-priority mode. I start it at 1/30s and jack it up to 1/4000s. Pay attention to the numbers at the bottom, and notice when the lighting level starts to go dark:


        [image: ]


        If that was too fast for you, here’s some frame-grabs: In red, I’ve circled the shutter speed indicator. In green, I’ve circled the ISO value. Aperture remains constant at 2.8:


        [image: ]


        Notice how in frame #4 that the screen is obviously darkened. What is the shutter speed at? 1/1600s. What is the ISO at? 6400


        Now look at frame #3, where the lighting level is the same as the previous two frames. The shutter speed is at 1/500s, but what is its ISO?


        6400, the same as it was in frame #4.


        We can deduce that the camera will not go above ISO 6400. Since aperture is at its low-limit, the camera can do nothing else to maintain the exposure level in frames #1 and #2.


        Thus, the scene darkens.


        How do I capture motion blur?


        By increasing how long the shutter stays open, i.e. decreasing the shutter speed. How long you do this depends on how fast the motion is. The slower the shutter speed, the longer the light trail.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/4


                	F number: 5.0


                	ISO: 400


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Sep 11, 2011 at 10:15 PM
              

            

          


          
            Sixth Avenue and 49th Street, in Midtown Manhattan. The shutter speed here is relatively fast, allowing the non-moving objects (the buildings) to remain sharp as I hand-hold the camera. However, traffic is moving very fast in relative to my position, leaving a light trail.
          

        


        
          
            [image: ]

            
              
                	Exposure value: +0.3


                	Shutter speed: 2


                	F number: 5.6


                	ISO: 100


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 16mm F2.8 on Jun 15, 2012 at 10:32 PM
              

            

          


          
            14th Street traffic from the High Line Park. Here, the shutter speed is slow enough to blur the movement of even the slowly turning taxi. The camera was resting on a ledge; there’s no way I could keep my hands perfectly steady for two seconds.
          

        


        Walking around


        I chose to cover shutter priority mode as our first manual mode because it’s the easiest to deal with.


        In any given situation, you don’t want the shutter speed to fall below 1/50th of a second. Any slower and it’s hard to guarantee a clean shot (even at 1/50s, there’s a good chance for blur).


        You’ll see in aperture-priority mode, the opposite case will arise. The aperture stays constant, so when you walk into a dark room, the camera will bring the shutter speed to a speed so slow that you’ll be unable to shoot a steady image.

      

    

  


  
    
      How to Hold Still


      Tips on minimizing camera shake when your shutter speed is slow.


      
        
          
            [image: ]

            
              
                	Exposure value: -1/3


                	Shutter speed: 1/25


                	F number: 2.8


                	ISO: 2000


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on Oct 29, 2010 at 05:53 PM
              

            

          

        


        
          Me taking a photo of a friend taking a photo on the Brooklyn Bridge. There's just enough ambient light, from the moon and artificial sources, to create a moody scene.
        

      


      
        


        The Bastards Book comes out of a blog post idea I had to list tips on how to physically improve your photography. Part of that, especially for low-light photography, is knowing how to dampen your body’s movements when you don’t have a tripod.


        Relax


        I’ve experimented with clenching the camera against tightly against my chest and face. But I’ve found that this results in too many moving parts; even if this helps your hands keep still, the rest of your body might push back too hard or not enough or in an off-kilter direction, creating unintended movement. And this is before your muscles get tired.


        It seems easier to just imagine your body as dead weight, only there to keep the camera from falling to the ground.


        It’s in your legs


        The action may seem to be in the hands, but tennis players, fencers, and rock climbers know that the secret is in how you use your legs. Every slight quiver in your legs and trunk is magnified throughout your body. So it’s critical to keep your legs still, whether it’s in a relaxed slight bend in the knees or bracing against a wall. Even better is to sit, when possible.


        Deep breaths


        The movement from your breathing is enough to cause blur. So, before you activate the shutter, and then, while it’s open, hold your breath comfortably.


        I like taking a deep breath, then exhaling slowly and holding it at the halfway point. It seems easier to control the natural slumping of the body that comes from exhaling.


        Improvise a tripod


        This is pretty obvious when it’s possible. Find something to put your camera onto. A shelf, a ledge, a pile of rocks. Use your bag or crumple up your jacket as a base if you need extra height.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 3.2


                	F number: 8.0


                	ISO: 400


                	Focal length: 25.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on Sep 6, 2010 at 07:54 PM
              

            

          


          
            This photo of Columbus Circle is from one of the top floors of Jazz at Lincoln Center. The bottom part of the circle is out of frame because I only had a lumpy handbag to rest the camera on.
          

        


        Be the tripod and/or ledge


        The problem with resting your camera on an available surface is that it limits where you can point your camera. For example, it’s difficult to shoot downward into the streets if your camera is flat on the roof ledge.


        So brace your legs and body against the ledge and use your elbows as the other two “legs” of a tripod. This will keep the camera from moving up and down, but you still have to be wary of side-to-side movement. I find it useful to brace the camera slightly against my face, especially if I’m shooting upwards.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 4


                	F number: 4.5


                	ISO: 250


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Oct 6, 2011 at 09:21 PM
              

            

          


          
            From a West Village roof.
          

        


        If there’s no ledge, then try to use your body as a ledge by digging your elbows into your chest. Again, I find it easier to relax and push just enough to keep the camera up, rather than trying to leave elbow marks on your chest. And, of course, it’s even more important for your legs to be in a stable position.


        Keep your hands under the camera


        This is for people who have a habit of holding the camera underneath with one hand and adjusting the focus (or other settings) with the other hand over the camera. I don’t understand the point of this; maybe it’s a toilet-paper under/over thing?


        For slow-shutter photography, the only thing that should be over the camera is your finger on top of the shutter button. Having both hands under the camera helps dampen that downward movement and positions your elbows to be braced against your body.


        Activate the shutter with a timer


        Most cameras have a timer-mode in which the photo is taken 2 or even 10 seconds after the shutter has been pressed. This is handy for when the photographer needs to set the photo up and then run over to be in the photo.


        For very slow shutter shots, pressing the shutter button causes more than enough shake to ruin a photo, either from the downwards push of your trigger finger, or from your body’s counter-reaction to it.


        Using the timer lets you press the button and get comfortable. This is a handy trick even if the camera is resting on a semi-stable surface, as you’ll sometimes accidentally move the entire camera with the button press.


        
          
            [image: ]

            
              
                	Exposure value: -0.7


                	Shutter speed: 1/6


                	F number: 2.0


                	ISO: 1600


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on Jun 10, 2012 at 01:54 AM
              

            

          


          
            The Brooklyn Bridge at night. I’m amazed that I could hold the camera this still and that the flag is relatively sharp, despite its flapping in the wind.
          

        

      

    

  


  
    
      Be Sensitive with ISO


      Configure your camera to do more with the light it sees


      
        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/30


                	F number: 4.0


                	ISO: 1250


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on Mar 25, 2012 at 07:46 PM
              

            

          

        


        
          Walking down Doyers Street in Chinatown, Manhattan, after dim-sum.
        

      


      
        


        ISO is a measurement of your camera’s sensitivity to light.


        So with shutter speed, we control the amount of light that reaches the camera. With ISO, we’re controlling how sensitive the camera is to that quantity of light.


        Think of ISO as shutter speed’s wingman in the ongoing battle to maintain good exposure. As shutter speed needs to increase (thus, reducing light), ISO increases to make more use of that light.


        The good thing about ISO is that you don’t have to put much thought into it.


        First of all, you want to keep ISO as low as possible. Unlike with shutter speed and aperture, there really isn’t a good reason to have higher-than-needed ISO. Because no one really wants the effect that high ISO creates.


        What does high ISO do to a photo?


        It creates noise, random pixelation that can smudge the fine detail in an image. I suppose that some photographers do enjoy this look when it evokes the “grain” texture that sensitive film has. But as colored pixels, it’s not usually flattering.


        However, if I’m shooting at night, the choice is usually either a high amount of noise or unwanted motion blur. Noise is almost always the better route as you can take some steps to reduce it in post-processing.


        
          
            [image: ]

            
              
                	Exposure value: -2


                	Shutter speed: 1


                	F number: 4.0


                	ISO: 500


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on Jun 10, 2012 at 02:06 AM
              

            

          


          
            Frank Gehry’s building on 8 Spruce Street, as seen from the Brooklyn Bridge
          

        


        
          [image: ]

          
            I shot the same scene twice. On the left is a closeup of the image at ISO 500 but at a shutter speed of 1 second, a rate slow enough to guarantee camera shake without a tripod. On the right is the scene at ISO 1600 but a more manageable shutter speed of 1/10s.

            

            As you can see, the right image is noisier, but retains sharper detail because it has less motion blur.
          

        


        How much ISO is too much?


        The biggest factor is how much you spent on your camera, which directly relates to the size and quality of its film sensor. Sean Arbabi, of Endgaget, wrote an excellent explanation of this.


        On a high-end camera, such as the Canon 5D series and the Sony NEX-7, I feel perfectly comfortable at 1600 (check out DPReview’s tests here and here). On lesser cameras with smaller sensors, such as the Canon S100, I try not to go over 800.


        How do you alter ISO?


        The ISO setting is is often frustratingly buried in some menu, though high end cameras have a button devoted to it. ISO can be moved up and down like shutter speed in order to affect the exposure. But there isn’t (as far as I know), an ISO-priority mode.


        I believe that most modern cameras have an auto-ISO setting that will waver between 100 (which is often the lowest amount of ISO) and some preset ceiling. The Sony NEX-7, for instance, can reach an ISO as high as 16,000. Its auto-mode, however, tops out at 1600.


        
          
            [image: ]

            
              
                	Exposure value: +0.3


                	Shutter speed: 1/60


                	F number: 2.8


                	ISO: 1600


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on Jun 13, 2012 at 01:08 AM
              

            

          


          
            There’s not much you can do to avoid noise if you’re taking a late night photo and want to minimize motion blur. At least here, it mixes nicely with the rain.
          

        


        [image: ]


        When should you rely on the auto setting?


        During the daytime, I think auto-ISO is fine, as you’ll rarely get into a situation in which the camera bumps the ISO past a level like 400. Most of the time, it’ll stick at 100, which is great.


        When should you manually set the ISO?


        At night time, I’ll set the ISO at the highest level that I’m comfortable with. Again, this varies with each camera. If the light conditions improve and I want to maintain the same exposure, I usually increase the shutter speed before reducing the ISO value. Again, preventing motion blur is a higher priority, in my opinion.


        
          
            [image: ]

            
              
                	Exposure value: -1


                	Shutter speed: 1/25


                	F number: 2.0


                	ISO: 800


                	Focal length: 6.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S90 / 6.0-22.5 mm on Feb 21, 2010 at 10:12 PM
              

            

          


          
            I snapped this shot with my compact Canon S90 while walking home in the rain in midtown Manhattan. I kept the ISO at 800 because I was worried about noise, but I ended up sacrificing enough shutter speed to cause a little blur.
          

        


        So ISO management doesn’t have to add too much to your multitasking. During a photo shoot, you should find a level that allows you breathing room in terms of shutter speed and leave it at that.


        How do you reduce noise in an image file?


        I’ll write a chapter on this in the future. But most photo editing programs, including Photoshop, have specialized noise reduction filters. They can clean up images but they can’t do magic; removing too much noise will remove the ugly pixellation, at the cost of making the entire image soft.


        A word of caution: Some photographers swear that ISO 200 is too much, even in a $3,000 camera. As you can obviously tell, I’m not particularly picky about perfecting my photos so I may not be a good person to listen to. But in a good camera, I don’t see issues for anything under ISO 400, unless you plan on printing to a billboard.


        But if you’re new to low-light photography, you will definitely have more issues with a slow shutter speed than you will with ISO. So I recommend just tolerating the noise until you either get a tripod or become better at holding still.

      

    

  


  
    
      Aperture: the Hole for Light


      The bigger the hole, the bigger the light


      
        
          
            [image: ]

            
              
                	Exposure value: -1


                	Shutter speed: 1/160


                	F number: 16.0


                	ISO: 100


                	Focal length: 20.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Jun 25, 2012 at 05:53 PM
              

            

          

        


        
          Storm clouds break up over the Hudson River before sunset.
        

      


      
        


        Aperture refers to how wide the lens can open. How it affects exposure is straightforward: the bigger the hole (i.e. aperture) for light to go through, the more light available for the exposure.


        
          [image: ]

          
            A depiction of how aperture values (i.e. f-numbers) relate to the physical size of the hole. Each circle represents a stop, e.g. f/2 lets in twice the light of f/2.8 (Wikipedia)
          

        


        Why are some lenses called “fast”? And why are they so expensive/heavy?


        We know that increasing the shutter speed reduces exposure. So if increasing (the width) of the aperture increases exposure…then:

      

    

  


  
    
      
        
          wider aperture allows for faster shutter speed

        

      

    

  


  
    
      
        Those expensive, bulky lenses are called “fast” because they let you shoot fast. A premium lens, at its widest setting, may allow two additional stops (four times the amount of light) than the widest aperture of a cheaper lens.


        
          [image: ]

          
            At left, Canon’s 24-70mm f/2.8 professional lens ($1,800). At right, its 17-85mm lens, with f/4 being its widest aperture (~$600). (Product images not to scale)
          

        


        How does shutter speed and aperture number relate to each other?


        Here’s a simple table showing the inverse relation between shutter speed and aperture value:


        
          
            
              	Shutter speed

              	1/1000

              	1/500

              	1/250

              	1/125

              	1/60

              	1/30
            


            
              	Aperture value

              	1.4

              	2.0

              	2.8

              	4

              	5.6

              	8
            

          
        


        What’s with the numbering system for aperture?


        The aperture value is often referred to as the f-number.


        A couple of things to note:


        
          	
            The f-number increases as the aperture physically narrows. This means that a low f-number, such as f/2.8, relates to a very wide aperture hole.

          


          	
            In shutter speeds, 1/50 is one stop more than 1/100…a simple ratio of 2. But you do not double/halve the f-number to get to the next stop, e.g. f/4 is one stop less than f/2.8. This goes back to your geometry lessons. Needless to say, it’s pretty easy to memorize the actual intervals and yet I don’t think it’s particularly important to do so.

          

        


        How do I turn on Aperture Priority mode?


        The mode is typically listed as A on your camera’s selection control (not to be mistaken for “Auto” mode).


        [image: ]


        As you twiddle with the aperture, you should notice two things:


        
          	The shutter speed should decrease as the aperture value increases.


          	You have much less leeway in adjusting aperture compared to shutter speed.

        


        In other words, you might be able to keep the shutter open for as long as 30 seconds, which is something like 12 stops higher than 1/100th of a second.


        But even the most expensive lenses don’t give you more than 6 to 8 stops between the absolute widest and narrowest aperture, e.g. f/2.8 to f/22.


        In other words, with shutter speed, you can slow it down to whatever rate is necessary to see in the dark. But you can’t open the aperture of the lens to an arbitrarily wide point.


        Thus you have less freedom in Aperture Priority mode to adjust to low light.


        So why even use Aperture Priority mode?


        I typically use shutter speed priority when walking around, especially when light is scarce.


        However, when light is plentiful (which means you don’t worry that your camera will drop the shutter speed to a motion-blur inducing rate), then you might try out aperture mode because it gives you greater control over which part of your photo is in sharp focus.


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/5000


                	F number: 2.8


                	ISO: 320


                	Focal length: 35.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF35mm f/2 on Oct 28, 2010 at 12:36 PM
              

            

          


          
            This photo was taken in broad daylight and so I was able to open the aperture as wide as the lens allowed. I didn’t really achieve the effect I wanted – isolating the flower cart from the rest of the scene through a shallow depth of field – but this explains the extremely high shutter speed – set by my camera since I had taken charge of aperture – for a scene with relatively slow movement.
          

        


        A quick refresher on focus


        We haven’t covered the topic of focus yet (it’s OK to use autofocus, I still do it most of the time). But you know it as the thing you have to do to keep the subject’s details sharp, i.e. “in focus.”


        Conversely, the parts of the scene that are “out of focus” are blurry.


        Objects that are at a different distance between you and the point of focus will be blurrier than what’s at the focus point. The farther that distance, the bigger the blur.


        What does aperture have to do with focus?


        The aperture value changes how far objects can be away from the focal point and still be in focus. This concept is called depth of field:


        
          	
            A wide aperture (i.e. a low f-number like f/2.8) will result in a shallow DOF: if you focus on the subject’s nose, for instance, the eyes may be out of focus.

          


          	
            A narrow aperture (i.e. a high f-number like f/16) will result in a deeper DOF: the first person in a crowd of people facing you may be as sharp as a person several rows behind her.

          

        


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/100


                	F number: 14.0


                	ISO: 200


                	Focal length: 16.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF16-35mm f/2.8L II USM on Jul 1, 2011 at 06:09 PM
              

            

          


          
            The Time Warner Center in Midtown Manhattan. When there’s plenty of light, as there is here with the sun shining at me, a narrow aperture helps keep as much of the scene in sharp focus.
          

        


        We’ll cover depth of field in-depth in the next lesson.
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                	Exposure value: -1


                	Shutter speed: 1/100


                	F number: 8.0


                	ISO: 400


                	Focal length: 35.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D / EF35mm f/2 on Sep 27, 2011 at 03:37 PM
              

            

          


          
            I wanted to capture as much detail of this long line of pilots as possible and there was enough daylight to increase the aperture value. However, I went too far, and in order to keep the same exposure, my camera dropped the shutter speed down (I was in aperture priority mode)to compensate. This is why the camera hand of the pilot is slightly blurred, as I apparently snapped the shot as it was in motion.
          

        

      

    

  


  
    
      Depth of Field


      Controlling how much of the scene is in focus


      
        
          
            [image: ]

            
              
                	Exposure value: +1/3


                	Shutter speed: 1/40


                	F number: 2.8


                	ISO: 100


                	Focal length: 28.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon EOS 5D Mark II / EF24-70mm f/2.8L USM on May 31, 2010 at 03:57 PM
              

            

          

        


        
          At the Museum of Modern Art, spectators attempt to catch the last moments of artist Marina Abramovic's epic staring-at-strangers marathon.
        

      


      
        


        Depth of field refers to how far objects can be from the focal point before they start to become blurry.


        So in a shallow depth of field will blur out nearly everything but the objects that are on the same focal plane.


        This is most evident in portraiture, where the distance from the subject’s eyes to her nose might be enough to demonstrate the effect of a shallow DOF:


        
          [image: ]

          
            The model’s right eye is closest to the focal point; the eyelashes of her left eye are soft in comparison.
          

        


        How does depth of field relate to aperture?


        Wide apertures, e.g. f/1.2, f/1.8, result in shallow depth of fields. As we learned in the aperture chapter, the extra stops of light provided by wide aperture is the domain of specialized and/or expensive lenses. This is true for DOF.


        When do we want a shallow depth-of-field?


        It can be used strategically to isolate the subject from the details in a distracting background.


        
          
            [image: ]

            
              
                	Exposure value: +0.3


                	Shutter speed: 1/500


                	F number: 2.0


                	ISO: 100


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on Mar 17, 2012 at 05:09 PM
              

            

          


          
            The rooftop restaurant at Paris’s Centre Pompidou
          

        


        When do we want a deep depth-of-field?


        As we saw in the example portrait, a shallow DOF isn’t forgiving if your focal point is slightly off. An extremely shallow DOF, in which someone’s various body parts are in and out of focus in the same portrait, may not be appealing to every client.


        In scenes where you want as much in focus as possible, such as landscape photography, it’s best to stop down (i.e. increase the f-number) the aperture. Of course, this is usually only viable for well-lighted scenes (or extremely long shutter speeds).


        
          
            [image: ]

            
              
                	Exposure value: -0.3


                	Shutter speed: 1/320


                	F number: 14.0


                	ISO: 100


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on May 1, 2012 at 07:16 PM
              

            

          


          
            Along the riverbanks of Florence, Italy.
          

        


        
          
            [image: ]

            
              
                	Exposure value: 0


                	Shutter speed: 1/200


                	F number: 13.0


                	ISO: 100


                	Focal length: 24.0 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Sony NEX-7 / E 24mm F1.8 ZA on Mar 14, 2012 at 12:56 PM
              

            

          


          
            The Louvre. Even at the narrow aperture of f/13, the Eiffel Tower is not in sharp focus because of how far away it is from the scene’s focal point.
          

        

      

    

  


  
    
      The End


      The roadmap for future lessons and directions on how to complain to me.
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                	Exposure value: -1/3


                	Shutter speed: 1/30


                	F number: 2.8


                	ISO: 320


                	Focal length: 7.5 mm


                	Flash used: Off, Did not fire

              


              
                View on Flickr Taken with Canon PowerShot S100 / 5.2-26.0 mm on Dec 5, 2011 at 04:16 PM
              

            

          

        


        
          The Hudson River in fog, using my Canon S100 Powershot.
        

      


      
        


        Congratulations, you’ve reached the end of what I’ve written for the Bastards Book of Photography…so far.


        I want to keep this book short and to its original goal – a quick guide on how to use your camera’s manual controls – but there’s plenty of topics to cover, including:


        
          	Ambient light versus direct light


          	Focus


          	Focus selection


          	Focal length and perspective


          	The use of flash


          	Post-processing


          	Some tips on street photography and portraiture

        


        I also have a few interactive features I plan to add to make the lessons more useful.


        At the very least, I can keep adding photos.


        Want updates?



        Follow me (@dancow) and @bastardsbook on Twitter. There’s also a less-frequently updated Facebook page and blog.


        If you’re really into details, check out the Github repo.


        Thanks for reading and keep shooting!


        More Resources


        
          	CameraSim: SLR Photography Demystified – one of the best tools I’ve ever seen to understanding exposure


          	DPReview – the definitive repository for in-depth reviews


          	Snapsort – an excellent site to do quick camera comparisons


          	Cambridge in Colour – a beautiful guide to general concepts and theory


          	Bernie’s Better Beginner’s Guide to Photography for Computer Geeks Who Want to be Digital Artists – this was one of the most helpful guides for me when I started shooting. I still refer to it from time to time.


          	Strobist – I’m not an expert with lighting but this guy is.


          	r/photography – Reddit’s active photography community
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