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Introduction 

 The introduction of cameras into smartphones has transformed the ways in which 

we consider and create images. Not only has the physical form of the camera been altered 

but in the process the camera has become a component of a networked and embodied 

technology. In this paper I investigate the impact of shifts in the physical, cognitive, and 

data aspects of smartphone cameras upon the act of image-making and the agency of 

photographers and filmmakers. Alterations in the physical design of the camera are the 

most obvious and visible of these changes. Cognition may be the least obvious and most 

profound of the three changes. The smartphone’s ability to capture both image and non-

image data is closely linked to cognition and  plays a significant role in this 

transformation.  

I will begin with the physical shift from standalone camera to smartphone camera. 

From the perspective of an image-maker and media scholar this is an important, but 

reasonably straightforward, issue. After dealing with the physical shifts I will move on to 

mapping the impact of cognition. The notion that we consider our smartphones to be a 

part of us has become widely accepted: 

We have come to feel that our phone is like an extension of our body, 

which is why, when you forget it at home one morning, you have that 

same sinking feeling you might get if you looked down and realized one 

of your limbs was missing. [Margalit] 
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I posit that our relationship with our devices goes further than this and that we can 

simultaneously consider the smartphone camera, to varying degrees, to be an embodied, 

embedded and/or extended technology. Finally I will delve into data, the link between 

data and cognition, and how the smartphone’s data capacity presents possibilities for new 

forms of image-making, image-maker agency, and what I term data depth (non-image 

data existing alongside image data).  

Physicality	  	  

 The ramifications of shrinking and placing cameras inside a device that nearly 

2.08 billion [statista.com] people own cannot be underestimated. The resulting reduction 

in cost and size has opened up the playing field for photographers and filmmakers 

working on projects from documentaries to experimental pieces and feature films. My 

career as an image-maker took root during hours spent as a teenager using my mother’s 

cameras. In our home we had a darkroom and an editing station. Storyboards, pieces of 

film, prints, film cans, and stray loops of 8 and 16mm film littered the house. Image-

making went hand-in-hand with lots of heavy equipment and the physical output of the 

creative process. In the transition from analog to digital photography equipment became 

bigger, heavier and you needed more of it. Travelling with professional digital 

photography equipment requires hardware and electronics. People around you from 

potential subjects to law enforcement rapidly become aware that you are photographing 

or filming. The streamlining of both process and equipment, through the incorporation of 

cameras into smartphones, has transformed the landscape of image-making allowing 

photographers and filmmakers to work almost anywhere unhindered and undetected. No 

longer do we stand out as photographers rather we blend in as one more human, in a sea 
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of humanity, checking our texts, looking up directions or speaking on a phone. Add-on 

smartphone lenses and gadgets can be carried in a pocket or small knapsack, a far cry 

from the oversized cases needed in the past. Images can be sent straight from device to 

cloud, or downloaded directly to thumb drives, allowing them to be deleted from phones 

in situations where censorship or data storage is a concern. A film or documentary project 

can be shot, edited and distributed on a single device for a fraction of what it once cost. 

Photography and filmmaking become a far more fluid experience when using 

smartphone cameras. It is interesting to compare the following description of changes in 

photography brought about by the development of the Leica with adaptation of 

smartphones as cameras. 

The Leica was small enough to fit  in a coat pocket and enabled 

photographers to take several pictures in a row without changing film. 

This ability was instrumental in the development of photojournalism; 

reporters and artists alike were able to work quickly and be flexible, thus 

broadening the scope of their subject matter considerably … Cartier-

Bresson would recall: ‘ … It became the extension of my eye, and I have 

never been separated from it since I found it. [Leica Camera Co.] 

The smartphone camera ups the ante for image-makers not only accomplishing what 

Leica set out to create – a lightweight, easy to use camera that photographers could shoot 

with intuitively on the fly - but wedding it to a technology that cognitively bonds tool to 

user while adding data depth to images in a way not previously possible.  

Cognition  
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Cognition, perhaps the least obvious of the changes brought about in smartphone 

image-making, may be the most profound and one that I believe relates directly to how 

we as humans “… think through, with and alongside media …” [Hayles 1] and our 

smartphones. The work of both Hayles in How We Think: Digital Media and 

Contemporary Technogenesis and Andy Clark in Supersizing the Mind: Embodiment, 

Action and Cognitive Extension have been extremely helpful in thinking through the 

impact of cognition and networked devices. Based on my understanding of Hayles and 

Clark in relation to this subject I have noted a set of working definitions below. By 

necessity these definitions are simplified and condensed. I assume responsibility for any 

misconstruction of both Hayles’ and Clark’s far more elegant and complex understanding 

of this subject. 

1. An embodied technology is one that has been adopted into the body schema and 

embodied cognition is that which operates outside of the brain case but remains 

within the confines of the body. Human agency remains central. 

2. Embedded cognition is cognition that extends beyond the body to an exterior 

technology not considered to be part of the body’s schema. Human agency 

remains central. 

3. Extended cognition extends beyond the body and into the environment. Human 

agency is not central.  

I will work through this section in the same order as the definitions appear above.  

Based on the definition of embodied technology as that which has been adopted 

as part of one’s body schema.  
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… Clark explains that once the carpenter has mastered using the hammer, 

the carpenter sees through the hammer to the task at hand. Thus, the body 

has incorporated the hammer into the body schema treating it as an 

extension of the body to complete the task. [Clayton, Leshner, and 

Almond 119	  -‐35] 

Clark’s example highlights a form of interaction in which use of a tool becomes second 

nature to the degree that the cognitive process adopts it as a part of the body. A 

smartphone camera corollary is the way in which many of us now experience events. In 

the not too distant past when attending weddings, witnessing law enforcement, or simply 

coming upon a pretty sunset, we used our eyes to take in the event, our brain to process 

the event and our tongues to convey the event. With the advent of smartphone cameras 

we’ve learned instead to raise our devices to document, process and share these same 

experiences. The cognitive process remains embodied, but we now include the 

smartphone in the process. Maya Deren wrote the following long before the merging of 

phones and cameras:  

Don’t forget that no tripod has yet been built which is as miraculously 

versatile in movement as the complex system of supports, joints, 

muscles and nerves which is the human body, which with a bit of 

practice makes possible the enormous variety of camera angles and 

visual action. You have all this, and a brain too in one neat, compact 

mobile package. [45] 

If we added a lens to Deren’s description of the “compact mobile package” above she 

might be describing today’s smartphone camera. Pushing this idea a bit further I pull 
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the following from Mark Hansen, “Simply put, as media lose their material specificity, 

the body takes on a more prominent function as a selective processor of information.” 

[22] If this is so, can we imagine that when we photograph and film with the 

smartphone camera, an embodied technology, we are in a sense filming through the 

body? In turn might we ask if the smartphone is not simultaneously creating its own 

film of us as it continuously records data relating to our movement, web browsing 

habits, health and more?  

In the case of embedded technology the tool, or device, is not considered to be a part 

of the body schema, but is essential to the cognitive process. An example of embedded 

cognition is evidenced in the following exchange between the physicist Richard Feynman 

and the historian Charles Weiner. In response to a reference made by Weiner regarding 

Feynman’s notes as: 

“ a record of the day-to-day work”  

Feynman responded, “I actually did the work on the paper.” 

“Well,” Weiner said, “the work was done in your head, but the record of it 

is still here.” 

“No, It’s not a record, not really. It’s working. You have to work on paper 

and this is the paper. Okay?“ [Gleick 409] 

Here the paper and pencil played a significant role in determining the outcome of a 

process that could not have been thought without them. Unlike a carpenter thinking 

through an action involving a nail and hammer – place nail, raise arm, bring down arm, 

hit nail with hammer as extension of arm – Feynman was working on resolving a 
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problem that was not thought prior to reaching the paper, rather it was thought between 

brain, pencil and paper.  

An example of the smartphone camera as an embedded technology follows. I 

regularly drive through the Hudson Valley and Catskills region of New York State. I 

began attaching my smartphone to a dashboard mount in order to film sections of the 

drive. At some point I realized that once I hit play on the video app I was making 

navigation decisions through the smartphone camera rather than looking at the road 

through my windscreen. I was using my device, as Feynman used his paper and pencil, to 

actually make the second-by-second decisions needed to navigate the road. Fortunately 

no deer, or humans, were injured in this unintended experiment. While a photographer 

may have an idea of what their final image will look like, much of how they get there is 

the result of a back and forth between the human user and the phone’s camera and editing 

capabilities. Where the smartphone camera differs here from the conventional camera is 

in the ability to call upon data as part of the process as well as in an ease of movement 

not possible with conventional cameras allowing for more of a back and forth between 

photographer, camera, and subject. 

As the link that I make between extended cognition and smartphones is entirely 

related to data I will only say a few words about it here and then move on to address data. 

Extended cognition might be thought of as that in which “influential forces” [Hayles 93] 

are primary and human agency is not central.  

More subtle are the differences between the embedded and extended 

models. Whereas the embedded approach emphasizes human cognition at 

the center of self-organizing systems that support it, the extended model 
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tends to place the emphasis on the cognitive system as a whole and its 

enrollment of human cognition as a part of it. Notice, for example, the 

place of human cognition in this passage from Clark: ”We should consider 

the possibility of a vast parallel coalition of more or less influential forces, 

whose largely self-organizing unfolding makes each of us the thinking 

beings we are” (2008:131-31) Here human agency is downplayed, and the 

agencies of “influential forces” seem primary. [Hayles 93]  

I posit that the smartphone’s data forms an environment and that as image-makers we act 

within that environment as we make, edit and distribute images. In this situation we do 

not have sole agency, but share agency with the numerous, apps, algorithms and other 

data forms operating with in our smartphones. 

Data  

Deleuze has described the frame as follows: 

The frame therefore forms a set which has a great number of parts, that is 

of elements, which themselves form sub-sets … if the frame has an 

analogue, it is to be found in an information system rather than a linguistic 

one. The elements are the data, which are sometimes very numerous, 

sometimes of limited number. [12] 

I use Deleuze in this context to get at a way in which we can think about data, images 

made via the smartphone and how we define the frame in smartphone photography. 

Whereas the frame has historically been seen as a static two-dimensional unit measured 

as mm width by mm height or pixel width by pixel height I posit that the smartphone 

image is neither a static nor a discreet unit. While this unit can be measured by height and 
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width it could also have depth and density that fluctuates based on data included at any 

given point – what I term data depth.  

Data depth is inextricably linked to the cognitive relationship between device and 

human. The denoting of smartphones as embodied devices is in large part due to the 

phone’s ability to connect us to the larger world via a 24/7 networked data flow. The 

cognitive human-device relationship and data transmission capabilities of the smartphone 

combine to differentiate the smartphone camera from other digital cameras such as 

DSLRs or GoPros. Once an image is generated via a smartphone camera it joins the 

existing volume of data moving through the smartphone host. This data might include, 

but not be limited to: our location (past present and future), steps taken, websites 

browsed, weather, elevation, temperature, barometric pressure, phone calls, emails, texts, 

tweets, messages, personal finances, medical information, dietary preferences, sleep 

patterns, heart rate, image-related metadata. Along with data our smartphones contain 

apps, many of which relate to the photos and videos taken with our smartphone cameras. 

Apps perform a number of tasks including the formation of new data and transmission of 

data in and out of the phone. While a smartphone user has some control over this data 

they do not have control over all of it.  

Where analog cameras capture only the image and digital cameras capture the 

image and its metadata the smartphone camera, as a networked device, continuously 

captures a wide array of data as images are being made. While each of these pieces of 

data are discreet, the fact that they are all generated by, and/or exist within, the same host 

opens up the possibility for new ways to think about what constitutes a discreet image 

unit in smartphone photography and filmmaking. Non-image data could be merged with 
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the image creating depth in much the same way depth of field is used in to create depth in 

a scene. Back to Deleuze: 

The big screen and depth of field in particular have allowed the 

multiplication of independent data, to the point where a secondary scene 

appears in the foreground while the main one happens in the background 

(Wyler), or where you can no longer even distinguish between the 

principal and the secondary (Altman). [12] 

The photographer or filmmaker working with smartphone generated images now has the 

capacity to utilize not only the visual imagery collected by her phone but the additional 

non-image based data residing in the smartphone as well. I liken Deleuze’s description of 

depth of field and the foreground-background distinction to the way that non-data might 

be used to couple with image- data in some way to create a hybrid unit of image and non-

image data.  

Data in the form of apps and their algorithms have the potential to alter the 

agency of the photographer. Beme is an app that allows you to take four-second video 

clips by covering a sensor over the microphone. The photographer cannot see the image 

before it is sent nor can she perform image editing or image archiving. Images are taken, 

distributed as shot, and then deleted. Google Photo (formerly Google +) will organize and 

search your photos using image recognition to locate specific people, locations and 

events as well as auto creating GIFs and collages from your images. Google Photo will 

also auto image correct using specific algorithms to determine optimum lighting and 

color balance. Both apps remove agency from the photographer/filmmaker. Where Beme 
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takes away the ability to control images at all Google + provides the option to cede 

control of one’s images to the app. 

Conclusion  

While the transformation of photography has been seismic little has yet been 

written directly addressing how joining cameras with smartphones is impacting images, 

image-makers and image-maker agency. This transformation involves technical changes 

as well as complex issues relating to cognition and the intricate relationship between 

human and device. The changes photography is undergoing, combined with the sheer 

number of photographs being taken today [Eveleth] bring new meaning to Susan 

Sontag’s words: 

Finally, the most grandiose result of the photographic enterprise is to give 

us the sense that we can hold the whole world in our heads – as an 

anthology of images. To collect photographs is to collect the world.” 

[Sontag 3]  

Italian researcher, Evangelos Niforatos, is studying ways in which data and photography 

can be used to affect our ability to make memories: 

Niforatos and his colleagues are designing a study that will link heart rate 

monitors from activity trackers like the Fitbit to automatic cameras, to see if 

changes in heart rate could indicate the best times to start snapping photos.” 

[Tiffanie Wen]  

With current technology a smartphone film could be made similar to the Jaguar XE 

Biometrics [Jaguar] experiment integrating subject experience into the image file adding 
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data depth and creating an entirely new type of photographic space.  “A work of art always 

entails the creation of new spaces and times…” [Deleuze].  
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