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HOW TO USE THIS EBOOK


Select one of the chapters from the main contents list and you will be taken straight to that chapter.





Look out for linked text (which is blue) throughout the ebook that you can select to help you navigate between related sections.





You can double tap images to increase their size. To return to the original view, just tap the cross in the top left-hand corner of the screen.




INTRODUCTION


When I was a college undergrad, we were given an assignment for our art history class: write a paper on any painting we choose. I found this portrait of a pretty French girl, and sat down to study it.


At the same time, I was also taking drawing classes. The principles of observation had been explained to me, but I was impatient. I did more drawing than looking, so unsurprisingly, my drawings were inaccurate. Because of my own shortcomings in this area, I was especially curious about how the painter achieved such lifelike results.


Two things happened that year that I’ve never forgotten. After studying the painting for about 90 minutes, I left, having seen all I could absorb. It was a beautiful day, and I walked along a familiar route, but that afternoon, something very strange happened. Everywhere I looked, I seemed to be seeing colors, shapes, and movement for the first time. It was as if a switch had flipped in my brain. Everything looked utterly amazing—brilliant, vivid, sharp, hyper-real. It was staggering.


Around that same time, I was struggling in a drawing class, as usual. The instructor had set up a still life, and I could not get the proportions right.


My teacher appeared. He tied my conté crayon to the end of a branch about a foot long. “Draw,” he commanded. I tried—and instantly complained that it was impossible to control the crayon. “Exactly,” he said, and walked away. Making accurate marks took my entire concentration.


NOBODY SEES A FLOWER—REALLY—IT IS SO SMALL IT TAKES TIME—WE HAVEN’T TIME—AND TO SEE TAKES TIME, LIKE TO HAVE A FRIEND TAKES TIME
WERNER HEISENBERG


When the session ended, we strolled around inspecting each others’ drawings. I noticed everyone was gathering around one particular easel— mine. I braced myself to be Mr. What-Not-To-Do. A long silence passed. Then someone said: “How did you do that?”


It was dead accurate.
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The White Hat, Jean-Baptiste Greuze, c. 1780.


TO LOOK IS ALSO TO OVERLOOK—PARTICULARLY WHEN IT COMES TO WHAT WE THINK WE ALREADY KNOW. THERE’S JUST TOO MUCH TO SEE TO TRULY SEE IT ALL


I was dumbfounded. I’d been too busy drawing to see what I’d done. Why did the act of crippling me, of making it harder to draw, produce the first truly excellent drawing I’d ever made?


These stories speak to the thesis of this book: there is a huge gap between what we see and what we think we see. Our evolution is oriented towards survival. Survival depends on efficiency. Efficiency means being able to process what’s happening at incredible speed.


Every experience adds to a vast catalog of behavior and consequences: tigers have stripes, lurk in shadows, and can smell us if we’re upwind. Drivers don’t necessarily obey the rules of the road, so don’t assume they’ll stop if you walk into the street.


Our minds are contantly updating this unique mental model of the world. We can only attend to a narrow bandwidth of experience at once. We manage the overload largely by comparing experience to expectations. So to look is also to overlook—particularly when it comes to what we think we already know. There’s just too much to see to truly see it all.


The truth is, the very expertise that helps us survive sets us up to be shocked when a photograph shows us how different things are from our perceptions. Perhaps you believe you see things more clearly than other people.


This book will disabuse you of that illusion.


By doing so, I hope to transform your world, whether you’re a photographer or just love photos.
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Anton Mauve’s 1885 pencil Portrait of Pieter Frederick van Os is a terrific example both of a brilliantly seen and accurately rendered depiction. But, it’s also a subjective representation of a real subject, which parallels the way our own seeing is a mental construction, not a simple optical record.
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LOOKING VS. SEEING
THE PROBLEM WITH EXPERIENCE



Remember the story of my breakthrough drawing experience? So how did crippling my control of the crayon enable me to make my first truly accurate drawing? The suddenness of the change suggests that it was not a matter of talent or divine intervention, but that I already had the ability to see and draw accurately. The problem was experience itself. (Although impatience wasn’t helping either.)


In front of me were tin cans, string, and boxes. I wasn’t yet old or worldly, but I knew how these objects looked: tins cans are cylindrical and shiny. When stretched tight, string is straight. Boxes are rectangular. So what is there to see here?!


The thought process I’ve written about here very much describes the part of your brain that dominates your waking hours. It has no patience for subtle color or tonal and spatial relationships.


Thank goodness that part is dominant. If you notice something falling from the sky, you want the part of your brain that can calculate its path, velocity, and where to go to escape to take over, not the part that admires how the sunlight sparkles on it.


When my wise teacher made it so difficult for me to control my drawing, the part of me that kept drawing simplistic symbols based on past experience couldn’t continue. I physically could not make those marks. All I could do was look, draw extremely slowly, and compare my drawing to what I saw.


The problem with my past experience was that in our everyday, survival-oriented life, we simply don’t have the time or the need to study subtleties of shape, light, and color. Therefore, I knew nothing about how this particular scene actually looked. I could only learn that by taking the time to see it as it really was.


WHAT WE OBSERVE IS NOT NATURE ITSELF, BUT NATURE EXPOSED TO OUR METHOD OF QUESTIONING
WERNER HEISENBERG
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Photographers exploit what viewers expect to see to surprise them with images that defy those expectations. In order to do so, they have to develop their own ability to see more than the utilitarian value of a scene. This is especially difficult given that the greater our experience, the more familiar the world looks, and the less attention we give it.





MEETING THE MENTAL MODEL


Experience builds a mental model of the world. New information is compared with this model to identify things and predict the future. When something defies expectations, your brain notices, and can get very confused. This example will give you an opportunity to explore just how insistent your mental model is that the world should conform to expectations—and how it utterly misperceives a world that doesn’t conform.


Having such a sophisticated, thorough mental model of the world keeps us alive and allows us to do pretty much all of the truly remarkable things that human beings can do: phenomenal agility in sports, for example. But when it comes to making art (or coming up with new ideas), experience can also get in the way. If we cannot bypass what we expect to see, there is little chance that we will be able to actually see. We’ll filter it right out.
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You’ll find it impossible for your eyes to rest comfortably on this strange face. They constantly jump around, unable to reconcile what clearly ought to be a face with what you’re actually seeing. The features of faces are acutely catalogued in our memory, but this one breaks the rules. It’s impossible for your eyes to rest comfortably on either set of eyes or either mouth and just see it as a copy. Your brain badly wants the face to conform to its pre-existing expectations.





Skeptical? Try doing internet video searches for “selective attention,” and “change blindness,” then watch your mind lead you astray.


We’re constantly faced with so much sensory input that we can only process a tiny fraction of it. If I can convince you that you see far, far less than you think you do, your entire experience can be transformed. A rich, overlooked world may appear.


Making photographs is like tuning your attention to frequencies that you didn’t know existed, and finding out that the radio has an unlimited number of channels. If you practice seeing and orchestrating gestures, color relationships, shapes, motifs, light, and shadow, you will broaden not just your perception, but your ability to construct a story for an audience. The same goes for your experience as a viewer.
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Photographers practice in order to develop perceptual muscles until they’re able to previsualize even a complex picture in a split second. As I was crossing the street, I literally had a second to see this scene and make a photograph. Many elements formed the idea of the photo (try counting how many sets of stripes you see, for example). After decades of practice, this all happens so quickly that I am often surprised when I look at the photo later—although I still take plenty of uninteresting photos that end up in the trash too!








ANGLE OF VIEW


HUMAN ANGLE OF VIEW


What you see with your eyes is a composite view—two images combined to give you roughly a 180º field of view. Our vision is not as wide as that of a fish, but it’s enough to see tigers hiding in bushes.


If you look straight ahead with your hands out at your sides, you can see them, but they’re vague. Human peripheral vision is optimized to detect movement—it’s more important to determine whether something deserves your attention than to know exactly what it looks like.


Stare at the “X” in the middle of the letters below. Without moving your eyes, how many letters can you read confidently?


Most people report that they can read two or three letters on either side of the “X.” In fact, you can only see clearly in about 1–2% of your 180º field of view. While the back of the retina is peppered with photoreceptors, most are concentrated in a small area called the fovea. Only when we look straight at something do we see sharp detail.
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What we see is a composite derived from two images seen from slightly different positions. These images from each eye overlap and are combined in the brain, creating a stereoscopic image with a combined angle of view of around 180 degrees.
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CAMERA ANGLE OF VIEW


With a few exceptions, cameras have one lens. They “see” more-or-less equally sharply across their entire field of view, which is considerably narrower than our field of view when peripheral vision is taken into account.


Only the fisheye lens matches our two-eyed, 180º field of view. However, fisheye images are nothing like the human viewing experience.


Also, we can’t zoom! While we must physically move our feet, most cameras provide a range of focal lengths. Wide-angle lenses typically see 75–84º, but a 300mm telephoto lens has only an 8º angle of view. As focal length gets longer, the angle of view narrows in on the subject, which is magnified.
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Here, I’ve overlaid graphics to show the approximate field of view that each common focal length would capture.








DYNAMIC VIEW VS. STATIC FRAME


SACCADES


Given that we can only sharply see a 1–2% view, how do we get a clear look at our surroundings? Unlike a camera, we don’t look once; rather, we look around. Our eyes dart in rapid movements called saccades.


Saccades typically happen several times per second. Our eyes jump to a new spot where our attention lingers, but even then, our gaze continues to drift and make smaller movements called micro-saccades.


We have a dynamic view, not a camera’s fixed perspective. This exploration is not limited to eye movements—it’s accompanied by head movement and physical mobility too, and we never stop looking. Our ability to see is in fact so dependent on motion that if we force ourselves to hold our gaze perfectly still, the image actually fades.


We never see an entire scene at once. Our gaze, as well as our conscious attention, is constantly changing, and we never stop updating our view. Cameras, on the other hand, “look” once and record the entire scene in a single, static frame.


ATTENTION & PERCEPTION


At a cocktail party, we can’t hear every conversation simultaneously; we filter. Vision is similar. While we believe that we see an entire scene at once, close to the way a camera “sees,” our impression is actually a collage of quick snapshots. It’s a product of both a shifting gaze and selective attention. Yet it feels as if we effortlessly see the entire scene.


Neurologists have demonstrated that in order to see anything, we have to suppress everything else. Effectively, we have tunnel vision, but we have no awareness of just how much we miss.


I have heard a frequent complaint: “Why won’t my camera see how I see?” But it’s impossible for a camera to record things the way we see them, because the view we think we see simply doesn’t exist!


The spotlight of our conscious attention is incredibly narrow. While it’s true that we perceive far less than we think we do, photographs can show us much of what we’ve missed, despite their limitations.
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Eye Movements and Vision, 1967, figure 114.
Above is a classic study by Alfred Yarbus showing human eye movements over a face, known as saccades. The image is a recording of the eye movements of a viewer as they looks at this human face. It’s easy to see where we linger: eyes, nose, mouth.
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The frame works in concert with other aspects to direct our attention. In this image, I used the shadowy figures to frame my main subject, which also grabs your attention because of the brightness, the red color, the text on the wall, her more-or-less centered position, and possibly because of the subtle moment of tension created by the bubble gum.





photographic frame


There is a significant difference between the way we look at the world and what cameras show us: we have total control over where we look. A photograph only presents what the photographer shows us. The ability to look around is taken away from us, because to take a picture is to put a finite frame around a slice of the world. The edges of that time span and physical frame limit what we are allowed to see. Of course, our eyes are free to roam within the photo, but we can’t see beyond its edges.


The fixed frame brings with it a set of challenges for the photographer. They must decide what to include and what to omit. Plus, there’s the big basic challenge of photography: composing three-dimensional shapes within a flattened picture plane in an organized, effective way. Since no clear frame exists in our own visual system, I don’t think this comes naturally. It seems to be a skill that can only be acquired by long study and practice.
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