
 

 

Sharing Control? 

 Algorithmic Image Production and Consumption 

 

 

 

 

 

 

Ashwin Nagappa 

 

 

 

 

 

 

A dissertation submitted in partial fulfilment of the requirements for the degree of 

Masters of Arts in Media and Cultural Studies 

 

School of Media and Cultural Studies 

Tata Institute of Social Sciences 

Mumbai 

 

2015 



ii 
 

DECLARATION  

I, Ashwin Nagappa, hereby declare that this dissertation entitled ‘Sharing Control? Algorithmic 

Image Production and Consumption' is the outcome of my own study undertaken under the 

guidance of Venkat Nagesh Babu K, Assistant Professor, School of Media and Cultural Studies, Tata 

Institute of Social Sciences, Mumbai. It has not previously formed the basis for the award for any 

degree, diploma or certificate of this institute or of any other institute or university. I have duly 

acknowledged all the sources used by me in the preparation of this Dissertation. 

         

 

 

          

2nd March 2015            Ashwin Nagappa 

 

 

 

 

 

 

 

 

 

 



iii 
 

CERTIFICATE 

This is to certify that the dissertation entitled ‘‘Sharing Control? Algorithmic Image Production 

and Consumption'’, is the record of the original work done by Ashwin Nagappa under my guidance. 

The results of the research presented in this dissertation have not previously formed the basis for the 

award of any degree, diploma or certificate of this any other university.  

 

 

 

 

 

2nd March 2015  Venkat Nagesh Babu K 

Assistant Professor 

Centre for Critical Media Praxis 

School for Media and Cultural Studies 

Tata Institute of Social Sciences 

Mumbai 

 

       

 

 

 

 

 

 

 



iv 
 

 

 

 

 

 

 

…therefore, technical progress is, for the author as producer, the basis of his political progress. In 

other words, intellectual production cannot become politically useful until the separate spheres of 

competence to which, according to the bourgeois view, the process of intellectual production owes its 

order, have been surmounted; more precisely, the barriers of competence must be broken down by 

each of the productive forces they were created to separate, acting in concert 

- Walter Benjamin: The Author as Producer 
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ABSTRACT 

Software and digital photographs induce the ideas of spectacle as they produce control. Irrespective of 

class locations all individuals are interacting with the above. There is certain reconfiguration in the 

nature of producing, seeing and sharing photographs due to the intervention of software. This study 

seeks to understand the intervention of software in photography by exploring the development process 

for camera software and understanding the algorithms that function in a camera. 

It argues that, beneath the spectacle of digital photograph are several discourses and mechanisms of 

control embedded algorithmically. Therefore an algorithmic logic introduces certain bias in digital 

communication making it possible for new media objects to attain different meanings depending on 

the context in which it is used.     
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Seeing Zeros and Ones 

It was May 1997. A family event was to take place at our ancestral home deep in the Western Ghats 

of Karnataka, India. Being a resident of a larger town, my father had managed to borrow his friends 

Kodak KB10 point-and-shoot camera, to capture some moments of our family get together. Much 

after the event, it took few weeks before all the 36 exposures of the film were exhausted. It took 

another week to see the developed negatives and prints.  

September 2012, we visit my grandfather at now a marginally refurbished ancestral home. With a 

rough inspection I could count eight cameras at home that day, including the cell phone camera and 

the DSLR
1
 I was carrying. My cousin, a six year old, could easily grab the smart phone from his 

father and demonstrate photography to me in a few seconds. We must have taken over a hundred 

photos that day in all. And I could upload a photo to Facebook once my phone was able to connect to 

the Internet.   

In over fifteen years, among the several neo-liberal changes, the way we look at things around us 

using electronic devices is significantly on top of the order. We are now accustomed to experiences 

mediated through electronic devices operated by software. Certainly we live in an age where camera, 

software and digital network are ubiquitous. All individuals engage with photographs and software in 

different forms, voluntarily or involuntarily. More often image making and image consumption is 

enabled by software. Software renders image formation beyond an optical device, with a chemical 

order and physical order; into a different order of electronics and machine language, where incident 

light is captured as information and then viewed as an image. This study attempts to understand how 

the software built using a machine language (a process in itself) enables functioning of electronic 

hardware in the process of image making.     

Digital Photo 

Photography has evolved over the years from an enterprise of science to an apparatus of science. It is 

also an instrument of art (Winston 1993), a surveillance/control mechanism, a producer of 

incontrovertible proof of things that occurred, and a social rite (Sontag 1971). In spite of a shift from a 

photo-chemical process to a photo-electronic process, photography retains its prime function of 

repeating mechanically ‘what could never be repeated existentially’ (Barthes 1993). Enabled by 

software, these functions converge seamlessly in digital photography transforming both the nature and 

the future of the form itself. 

 

                                                           
1
 DSLR – Digital Single Reflex camera 
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Digital photography as a ‘way of seeing’ has transformed the way we understand the term ‘image’. 

Mark Hansen (2001) defines digital image to be beyond the ‘position of an observer in a “real,” 

optically perceived world.’ Discussing digital image Crary (Crary cited in Hansen ibid.) notes, ‘If 

these images can be said to refer to anything, it is to millions of bits of electronic mathematical data.’  

Digital camera in Winston’s (ibid.) words is an ‘instrument of inscription’ which produces data for 

modern science. With the convenience to disseminate the electronic data easily, digital photo can be 

effectively used for the function of surveillance, power, social rite etc.   

Gillian Rose(2007) notes that digital images are, 

...made by sampling patterns of light, because in a digital camera light falls on discrete 

light sensitive cells...the patterns of light is converted into binary digital code by digital 

camera’s software and the binary code is then itself converted into different kinds of 

output. Most cameras are combination of hardware and software to convert code back into 

an image to be viewed on a camera on a computer or a phone screen, of course, but this is a 

programmed process rather than an inevitable consequence of using the light sensitive 

technology embedded in the digital camera. 
 

Today, a smartphone camera can not only capture the light, it can also capture and transmit other 

metadata about the user and her/his location along with the image.  Therefore photographs in the age 

of digital imaging are not just ‘experience captured’ as Susan Sontag(ibid.) opines. While experience 

is one aspect in the digital camera, other appropriations can be derived from the bits of electronic data 

in the photo. As she points out, ‘To photograph is to appropriate the thing photographed. It means 

putting oneself into a certain relation to the world that feels like knowledge-and, therefore, like 

power.’ Digital photo allows appropriation of aspects lost to the optics of the camera allowing larger 

degree of power to the possessor of information. It seems to fulfil the promise of democratization of 

experiences as Sontag expects, ‘the subsequent industrialization of camera technology only carried 

out a promise inherent in photography from its very beginning: to democratize all experiences by 

translating them into images.’ Nonetheless, a digital camera user cannot completely access 

information or interpret the bits of data in the photo. While Sontag’s description of photography as ‘a 

social rite, a defense against anxiety, and a tool of power,’ applies to digital photography, another 

aspect of power namely the control over data becomes significant. I would like to argue that a digital 

photo can therefore be referred to as an assemblage, with multiplicities which ‘has neither subject nor 

object, only determinations, magnitudes, and dimensions that cannot increase in number without the 

multiplicity changing in nature’ (Deleuze and Guattari 2013). This assemblage in digital photo allows 

it to be used as forms of control much as Sontag points, ‘Photographs were enrolled in the service of 

important institutions of control, notably the family and the police, as symbolic objects and as pieces 

of information.’ Such utility for images has been enabled due to the practices of photography as they 

exist today.  
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Hansen (ibid.) argues further that, ‘ “digital image” can only be “perceived” by a distributed machinic 

assemblage capable of processing information without the distance that forms the condition of 

possibility for human vision: “. . . for the digital image there is no outside, only the vast 

telecommunications networks that support it and in which it is instantiated as data”.’ There is however 

another side.  Digital photographs are widely produced and consumed outside the telecommunications 

network. As data it is confined to the telecommunications network, as information or a cultural sign 

digital photo does have significant presence outside the network also.  

Roland Barthes (ibid.) calls for abolition of images, considering its assumed absolute nature and 

oblivious consumption. 

What characterizes the so-called advanced societies is that they today consume images and 

no longer, like those of the past, beliefs; they are therefore more liberal, less fanatical, but 

also more "false" (less "authentic") something we translate, in ordinary consciousness, by 

the avowal of an impression of nauseated boredom, as if the universalized image were 

producing a world that is without difference (indifferent), from which can rise, here and 

there, only the cry of anarchisms, marginalisms, and individualisms: let us abolish the 

images, let us save immediate Desire (desire without mediation).   
 

Many years after his Camera Lucida, we now live in a society where we continue to consume images 

in a similar way as Barthes explains. We are also producing images continuously by consuming the 

image making practices. While Barthes appeals to avert the mediation in desire, the image-making 

and image consumption technologies now internalizes many levels of mediation and several 

mechanisms to process the data in the photo.  

Roland Barthes (ibid.) notes that, ‘photograph can be the object of three practices, to do, to undergo, 

to look.’ With advent of digital photography each of these objects come with additional levels of 

information processing. Each practice of doing, undergoing and looking, involves an additional 

electronic step of information processing and information exchange. Information handled by an 

invisible entity, embedded into the hardware device through which we produce and consume images.  

In context of digital photography, technology not only captures details seen through viewfinder but 

also other information invisible to eyes, such as location information, details of light, users’ 

information etc. Talking about digital photo as an algorithmic image, Mitchell (1992) writes, ‘An 

algorithmic image, which to a large extent is automatically constructed from some sort of data about 

the object and which therefore involves fewer or even no intentional acts, gives away much less about 

the artists but provides more trustworthy evidence of what was out there in front of camera.’ 

Considering the contemporary digital image making systems, Mitchell's point is partially true. As 

mentioned earlier today digital image-making systems can capture information which is invisible to 

camera. Today, photographs are containers of data which can be read only through machine. In some 

instances photos contain signifier in an encrypted form, which can be read only with decryption. 
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Digital photo also alters the role of producers and consumers. Consumers of digital photography 

apparatuses are producers of information that is consumed by software elsewhere for purposes they 

are oblivious of.    

Software 

In the discussion of the ideas of digital photo, there was a constant reference to the entity that enables 

images to be digital, i.e. the software. Electronic devices enabled by software are ubiquitous and an 

essential entity today. We interact with software in different forms inevitably. Chun (2011) elaborates 

how the hardware of a computer will only be useful when it has been programmed to work according 

to the instructions of its user. Software is necessary to make the machine work for our needs. As Chun 

puts it, ‘Software emerged as a thing — as an iterable textual program — through a process of 

commercialization and commodification that has made code ‘logos’, code as source, code as true 

representation of action, indeed, code as conflated with, and substituting for, action.’ Thus software is 

placed in a position of power. The knowledge-power structure can be considered as the core of the 

software.  

‘Software’ as we refer to it, is in fact an assemblage of several coding languages, compilers and an 

executable code that allows users to run a series of instructions. Users of proprietary software can 

experience and consume the software, yet they can neither understand nor transform this assemblage 

completely. The ability to access and modify this software assemblage is restricted to a few people 

across the world, whilst the ‘end products’ reach a large more number of people. Software developers 

hence attain a higher position power in society. The hierarchy/control is subtle and accepted 

unquestioned. As Chun (ibid.) states, ‘Our interactions with the software have disciplined us,’ it 

becomes a mechanism of control in society. We allow software to take control over our activities by 

programming solutions for our needs. Software evolves with a continuous use and it is appropriated to 

our changing needs periodically; we are now dependent on the software to accomplish our activities. 

Through this dependence we are now part of a culture of producing and consuming images and 

processed information. Reiterating Barthes’ thought, we continue being accustomed to mediation, of 

processing by software enabled by hardware as nullification of his call to avert mediation. 

Thus the digital ‘way of seeing’ can be argued as seeing through the software or experiencing imaging 

through software rather than experiencing the images as they are. In a technical term it can be referred 

to as, seeing zeros and ones. This way of seeing is internalized by the software developers by 

determining the ways of composing photos using the camera software embedded into the electronic 

device, what I would like refer to as digital camera assemblage. In this assemblage, I would like to 

argue, supplementary to the combination of optical components, electronic hardware and software, 

several social and cultural practices are algorithmically embedded. The intervention of software 
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reconfigures the process of producing, seeing and sharing photographs. This study attempts to explore 

the intervention and reconfiguration we experience in our interaction and communication with digital 

camera. 

Rationale 

Software and photography have seemingly become inevitable. Every individual is perhaps a database 

record by the virtue of administrative software employed by state or every individual interacts with 

some device equipped with software. Digital photography may not be reaching every individual; 

nonetheless the proliferation of cheap smartphones is escalating digital photography into a ubiquitous 

activity, whilst digital photography is allowing production of overwhelming quantity of photos. 

Behind such a veil of inevitability are values and functions that determine cultural meanings and 

control of individuals. Given such a premise, it is interesting to note that both software and 

photography are now being driven across the world by few technology giants. On one hand users can 

experience digital photography, they are unaware of the individuals who design and develop the 

software. There are several studies that explore the relationship of software and photography, 

influences of software on photography or the life of a digital photo; they do not make sufficient 

connections between the individuals or corporations who create the software and the individuals who 

consume them. Thus it is necessary to study the nature of software development and factors that drive 

the consumption in digital photography.      

Stuart Hall (Hall cited in Rose ibid.) defines culture as, ‘not so much a set of things novels and 

paintings or TV programmes or comics-as a process, a set of practices. Primarily culture is concerned 

with production and exchange of meanings... Thus culture depends on its participants interpreting 

meaning fully what is around them and making sense of world, in broadly similar way.’ ‘The 

algorithmically enabled interplay between the viewer’s position in the physical world and this virtual 

information layer is transformative, creating sites of meaning and enabling action’ (Uricchio ibid.). 

These sites of meanings are governed by corporations and hegemonic forces through algorithms. 

Meanings are being determined objectively, hence influencing our cultural practices, which are 

otherwise construed from our subjective experiences. It is therefore necessary to understand the role 

of algorithms in digital communication and their influences on our discourses or cultural practices.      

Objectives of the study 

The following are the objectives of this study 

- To explore the development of the software in the digital camera assemblage by 

understanding the roles of camera software developers in the process. 
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- To explain the functioning of algorithms and the discourse that drives an algorithmic 

infrastructure.  

- To explore the influences of algorithms in the image centric communication we indulge in 

today 

- To understand the process of reconfiguration in seeing digital photos through the software or 

seeing the photo as software 

 

Process of Study 

Though photography seems to converge with software in digital photography; photography practices 

and software development practices are two divergent areas. Although individual and institutional 

photography practices can be mapped easily, software development practices (referring to camera 

software or smartphone apps used by the mass) are bound within stringent institutional frameworks. 

As a software developer and a photographer, I could locate myself in a space where I could draw 

connections between the two practices. Blending my skills of software development with my 

experiences of digital photography over several years, I felt a sense of intervention of software in my 

activity of producing and consuming photos. I perceived software as an intervention rather than tool 

of convenience because, my actions and experiences in photography were often determined by 

functions embedded into the camera.      

My curiosity to understand this intervention was substantiated and guided by literature around 

photography and software/software development. Photography is largely discussed as a cultural or 

social practice. On contrary software is perceived as scientific entity. Of the literature I came across, 

theorists like Wendy Chun, Lev Manovich and William Mitchell have been able to bridge the gap 

between the two. Nonetheless there was no study that explored the connections between software 

development and photography in an Indian setting. Though India is one of the largest exporters of 

software products and services, there are very few studies that look at the software development in 

India qualitatively. Moreover there were no studies that inspect the development of camera software 

in India.  

Taking this opportunity forward I had to determine the methods of gathering and analysing data. 

Being rooted in cultural studies I chose to analyse ‘software’ qualitatively. However there was no 

standard methodological framework for analysing software. Software studies started by Lev 

Manovich, gives prominence to analysing metadata and users’ behaviour on social networking 

platforms. Discussing about new materialism, Parika (2011) stresses the importance of understanding 

programming language or software in Humanities. Nonetheless there were no standard methods I 

could identify and adopt to blend the two areas in my study. One approach I found feasible for my 
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study was analysis of OpenCV (Open Computer Vision) algorithms. Sandvig, Hamilton, Karahalio, 

and Langbort (2013) have used this approach in analysing algorithms from ethical perspectives. I 

picked an algorithm from OpenCV and analysed it to understand its functioning. To explain the 

functioning of algorithm I needed some example photos that could elaborate the process. OpenCVd2 

app on android phone was a useful tool to do the same. It displays the results of selected OpenCV 

algorithms. In addition to analysing algorithm I had to further develop other methods to gather data 

and develop an argument.   

Indian software exports also include camera software and smartphone apps. Development and testing 

of several camera components is done in Bangalore and other cities. Bound by non-disclosure 

agreement most of the engineers cannot share information regarding their work. Given such a 

limitation I could only find two engineers working for leading camera software (in agreement to not 

share their personal details in this study), who provided generic information about the steps involved 

in developing camera software. I conducted a semi structured interviews over phone to gather the 

data. The two engineers are referred to as Engineer1 and Engineer2 in the following chapters.            

While algorithm and software developers could add to the software part of the study, I needed users’ 

perspectives to understand and build connections between software and photography. I chose two 

categories of users; one, professional photographer and two, prosumer
2
 photographers. Professional 

photographers were the ones who practised photography for their living and used a range of cameras 

for their work. Prosumer photographers were casual users who would click photos with small point-

and-shoot camera or their smartphones; they would click photos of moments they perceived as 

‘special’ or ‘important.’  Semi structured interviews were conducted with the photographers at length. 

Additionally I would also observe a number of prosumer photographers in their process of composing 

and sharing the photos. I would also observe their behaviour on social networking platforms to 

understand the life of the photo they created on such platforms. I interviewed four professional 

photographers and nine prosumer photographers in all. Of the thirteen interviews I am referring to 

nine interviews here, I am drawing information from other interviews for my analysis.  

I had also experimented with a number of cameras and smartphone apps to explore the ideas around 

digital photography. Though I do not use them as data, the experience of using helped me reflect on 

some of the concepts I was trying to explore.  

 

 

                                                           
2
 Users who indulge in photography regularly, however do not depend on it for living. They produce photos on 

cameras and consume photos on Internet or social networking websites. 
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Developing an Eye 

In 1830s when photography was invented it was a scientific enterprise, the functions of photos were 

yet to come into existence. Given that the process took several minutes one could actually experience 

the entire process of incidence of light on the chemical plate, to the appearance of the image. In the 

early days of photography long exposures were commonplace, which is noticeable in the photos from 

that era. Photography was not accessible to everyone considering the technical and economical 

limitations. Only after Kodak’s introduction of the point-and-shoot camera in early 1900s, 

photography was to become a common activity
3
. While several functions were associated to 

photography, it was also a profit making industry. Tools of photography have evolved from iodized 

silver plates to silver nitrate films, into its present form of semiconductors.  

Though the first computer was invented in the 1830s, around the same time as photography came into 

existence. It did not gain popularity like the latter since, computer unlike a camera did not reproduce 

reality yet, nor did it have utilities or purposes in human life yet. After over 150 years, computers 

could perform like a camera by capturing, processing light and storing it as information. Photographs 

are created by capturing the light incident on a semiconductor sensor and storing them onto a storage 

device. Photographs as a media became programmable since image could be described as a 

mathematical function and it can be subject to algorithmic manipulation (Manovich 2001). This 

convergence of camera and computer has got us to a point where the photography device is almost 

invisible. Photographs can be captured by devices that are almost invisible to human eyes and at 

unimaginable speeds. 

Camera Assemblage 

Most electronic devices that are popularly used today such as digital cameras and smartphones are 

loaded with software that cannot be easily deconstructed and understood. Unlike the Daguerre's 

device, the digital cameras are much smaller and faster now; thus obscuring from human vision, the 

process of capturing light. The assemblage in a digital cameras (referring to both digital cameras and 

smartphones) achieves a sense of completeness when we are able to communicate with the electronic 

hardware using human senses of vision, speech, listening and touch. It is the software that can 

interpret human language and translate it into machine language, enabling the device to operate. Often 

an electronic device is practically of no utility if there is no software to make the components work 

(unless a sequence of steps can be programmed in the hardware using electronic components, it is 

unlikely to build functions of a camera using hardware programming alone). Similarly digital cameras 

                                                           
3
 ‘The sales pitch for the first Kodak, in 1888, was: “You press the button, we do the rest.” The purchaser was 

guaranteed that the picture would be “without any mistake.”’ (Sontag ibid.) 
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in all forms today are assemblages of different kinds of hardware and software. With increasing 

magnitude and dimensions of hardware capabilities, complimented by software that can perform 

instructions at higher speeds the camera is able to achieve vision that can match the principle of 

accommodation of human eyes. Further increase in capabilities might allow computer vision achieve 

the perfection of principle of accommodation. Software configurations vary depending on the 

capabilities of the optical hardware or the electronic circuit; nonetheless there are certain algorithms 

that are common across the functioning of all digital cameras.  

Keeping aside the hardware section of the camera if we are to look at the software alone, the structure 

of the software in itself is an assemblage of several languages, encoders and compilers. The software 

that runs on a device is a compiled version of a program written using language such as C, C++ which 

can be interpreted in English. Source code ’ s readability is not simply due to comments that are 

embedded in the source code, but also due to English-based commands and programming styles 

designed for comprehensibility (Chun ibid.). These programs are a set of instructions which are to be 

executed by the device. However the program in its original form cannot be interpreted by the 

electronic hardware, hence the C or C++ program is compiled in order to translate it into an 

intermediate assembly language and then into machine language. As Chun (ibid.) writes, 

… one cannot run source code: it must be compiled or interpreted. This compilation or 

interpretation — this making executable of code — is not a trivial action; the compilation 

of code is not the same as translating a decimal number into a binary one. Rather, it 

involves instruction explosion and the translation of symbolic into real addresses.  

The final compiled program is the software that is embedded into the device, allowing the functioning 

of the device. Given the competition among camera companies, the final software product is 

encrypted so that the algorithms and functions cannot be deconstructed. Additionally this encryption 

can conceal from the users the functions of surveillance and control embedded into the camera.       

Paradoxically, camera is a black box through which we can see the world, yet we cannot see the 

functioning of the camera itself. Despite this obscurity there is an exponential rise in the number of 

users since it offers a site of spectacle. Perhaps software has been internalized to an extent that it is 

not considered as a distinct entity. All the users interviewed in this study had not thought closely 

about the software that was present in their camera. A few of them opined software had helped them 

snap moments and share them instantly with family and friends. There was an ‘act of faith’, as Chun 

(ibid.) puts it, ‘we believe these images and systems render us transparent not for technological, but 

rather for metaphorical, or more strongly ideological, reasons.’ The above description is a summary of 

multiplicities of a digital camera. We have arrived here due to the contribution of hundreds electronic 

scientists /engineers, thousands of software developers and millions of workers making components 

for these cameras. Studying the entire cycle of conception of a camera, to manufacturing of 

components, development of software and eventual release and use of a product could give a deeper 
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insight of the influences of technology on the transformation of visual cultural practices. However 

with limited time and resources my interest lies in understanding the process of developing camera 

software; since, seemingly it has a large influence on the visual cultural practices today. Dijck (ibid.) 

notes,  

Recent research by anthropologists, sociologists and psychologists seems to suggest that 

the increased deployment of digital cameras – including cameras integrated in other 

communication devices – favours the functions of communication and identity formation 

at the expense of photography’s use as a tool for remembering. 

Berry’s (Berry cited in McCosker and Milne 2014) concept of code ‘as a literature, a mechanism, a 

spatial form (organisation), and as a repository of social norms, values, patterns and processes,’ could 

allow in understanding its implications on cultural practices.  

Software Development 

As mentioned above the camera software is often a black box which cannot be interpreted easily. 

Given such a challenge it is much difficult to discuss the development of software with engineers 

owing to their commitment to the confidentiality of information. I was able to contact two engineers 

working on two different aspects of camera software. Engineer1
4
  was part of a team which developed 

application which can be used to preview and click photos remotely. Engineer2
5
  was part of the 

testing team where camera software was tested before it was embedded into the smart phone.  

Engineer1 is part of a team which had earlier developed a camera trigger
6
 app, to remotely control a 

camera from smartphone. He is continuously involved in developing applications around the camera 

component for smartphones which can be downloaded and installed by users themselves. There are 

several stages of development, each of them handled by different teams. Broadly the development 

begins with the research and requirements gathering team, they define the work to be done. It is then 

passed onto the development team who develop the software. The developed software is then tested 

by a testing team, who test for the accuracy of the functions. The software could have multiple 

iterations of development and testing before it is finally given to the marketing team for 

dissemination.  

Engineer1 was able to describe the entire cycle of development since he was also overlooking the 

execution of the complete workflow. Before any new app is developed the research team would 

                                                           
4
 In an interview on June 28

th
 2014 

5
 In an interview on September 4

th
 2014 

6
Trigger here refers to remotely releasing the camera shutter. Earlier the triggers were wires attached to camera 

or wireless radio frequency remote control. In digital trigger becomes a software in which the photo can be 

previewed 
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identify the potential features or functions that could be built into software which is not already 

present. Their research is based on an in-depth analysis of presently available apps in market and 

information gathered from Internet regarding the same. The method employed by this team was not 

exhaustive; they were only looking to develop features which would be new and could be extensively 

used. The larger goal of the requirements team is to develop a software product that would profit the 

organization. There is little consideration to the social or cultural functions of the software product. 

Based on the requirements, developers check for the feasibility of building final software. Factors 

such as hardware abilities, firmware versions, available APIs (hardware and camera manufacturers 

often offer software to configure the hardware), primarily determine the feasibility of developing the 

software, apart from the cost and labour considerations. If the project is considered feasible, the 

development process begins. Most of the development is being done using Object Oriented C or C ++ 

languages. In some cases the SDK
7
 (software development kit) provided by the hardware firm. In the 

process of development the engineers develop use cases (potential user profile), develop flowchart 

and information architecture before these artefacts are coded in necessary programming language
8
. 

Once developed, the program is compiled into an executable format and tested in a local environment
9
 

for errors. The primary objective of the development team is to develop a program that can carry out 

the specified number of functions defined by the requirements team.  

Once the development is finalized, the program is given to the testing team to test the features and 

check its compliance to the requirements determined in the initial phase. The first phase of testing is 

conducted on a simulated environment, where a computer program behaves like the camera 

hardware
10

. The software is then tested on the final hardware where it is supposed to be used. The 

testing team also checks if the software products carries out the specified functions as required or not. 

There is one visual expert who is consulted once during the testing to get a final approval with regard 

to the quality of the output. Throughout the process this software is perceived as a product rather than 

a visual tool. The development is done to build functions that will be used as visual tools in 

                                                           
7
Software Development Kit (SDK) is a collection of software used to develop applications for a specific device 

or an operating system. 

8
 The software backend which executes crucial functions are developed with C or C++. A frontend interface to 

access these functions is developed using programming languages like Java, HMTL, CSSS etc. 

9
The programming is done using a programming interface in which code can be written in particular language, 

compiled and tested to see if the program runs as expected. Small units are coded first and tested independently 

to check if they give appropriate output, only then it is integrated with other modules.  

10
Electronic devices are smaller yet computers with powerful CPU (central processing unit), RAM (random 

access memory), storage and display. Hence these devices can be simulated on another computer with similar or 

better specifications. One computer can be used to simulate several camera models, allowing efficient coding 

and testing process.  
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photography. The software product is tested to check if it performs with in stipulated time to produce 

machine vision that resembles human vision.  

Two significant components of the process were, developing image manipulation features and social 

media integration. Basic image manipulation functions were built into the software by using ready to 

use modules. And as a default, features such as Facebook, Twitter buttons were integrated in the app. 

Hence providing convenience to click, edit and share the photo on the social networking platforms. 

This is perhaps enhances the interactivity, since in a networked environment users not only interact 

with the media but also with other users using the media. As Engineer1 says it is one of the essential 

elements a camera app is expected to have.   

Engineer2 was a testing engineer who was concerned only with testing the modules he was assigned. 

He worked primarily with camera software on a smartphones, hence limiting the scope of the 

development to the specified hardware. He would be given the specifications of the software and 

expected performance. All the expectations of the software are quantitatively defined. Several 

parameters such as camera on time, shutter snap time and colour levels are all precisely measured. 

Only when the all the parameters meet the required levels, the software is considered ready for 

launch. Throughout this process the camera is never physically used. The camera hardware is 

determined based on the design and requirements identified in the earlier stage. The software 

development does not wait for the hardware to be ready; software is developed in parallel to the 

hardware development. As Engineer2 says' 

Developing app is the last task we do. We begin with hardware abstraction. We are more 

concerned with the APIs and function calls. We are also dependent on the Software 

Development Kit (SDK). Depending on the requirements and hardware specifications we 

need to determine what function call corresponds to capture photo or record video or stop 

the recording. 

 

Based on hardware specifications a camera is simulated on a computer which would behave as the 

final camera is expected to. The software can work independent of the optical components of the 

camera. This substantiates the earlier argument that photography is now an electronic process. Once 

the software is considered to be good to perform, the software is loaded onto the hardware and tested 

to check the actual performance. It is then tested by few photographers or experts on design, before 

the smart phone is launched into the market. While Engineer2 was only concerned with the testing of 

camera component, the device goes through a series of developments and tests that define the other 

functions of the smartphone. Hence the camera in a smartphone is not just assemblage of camera 

hardware and software; it is assemblage at several levels in a seemingly utilitarian device. This device 

could deceptively become a mechanism of control. Software can thus encapsulate our actions and 

experiences as metaphors, thereby proliferating mediation.      
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Two ends: Engineers and Photographers 

The entire process of this development was disjoint from photography itself. The process was more 

about building and refining functions of photography influenced by capitalist’s interests. For instance 

the remote trigger was a new function that was being developed to address the need to click ‘selfie’, 

which is now trend in photography and comes with potential for new products ideas (selfie pods or 

Bluetooth triggers have increasingly become common). For the app/software developers and the 

camera companies these are business opportunities. What does the software do in terms of 

photography was a secondary concern. Both the developers called themselves 'casual' photographers 

who often took photos with smartphone camera. Talking about hacking camera software, Engineer2 

states, ‘perhaps only a few curious engineers would work on hacking the camera software to try new 

things. I am not so keen about photography, so I do not think so much in terms of hacking the 

software.'  

Both the engineers were confined to a standardized process, and their task was to develop 

standardized products which contribute to visual cultural practices. In such standardized environment 

engineers carry out tasks as they are expected to, without reflecting on the functions of the software in 

its lifetime. In case of both the engineers there was less consideration to visual cultural practices while 

software is developed. Though contemporary visual practices induced by technology feedback into 

the system for developing newer software products, it is however largely within standardized 

framework defined by technology or industry.   

The digital camera seemingly allows for a more interaction with the device as compared to analog 

camera. It is a priority for the engineer to enhance the interactive features of the camera, therefore 

giving a sense of choice and freedom to the users. Discussing such choices or freedoms, Manovich 

(ibid.) writes, ‘it would mean that every choice responsible for giving a cultural object a unique 

identity can potentially remain always open.’ He suggests that different dimensions of cultural objects 

can be defined as variables which can be freely modified by users. However given the nature of 

software development, definition of variables is restricted to the individuals who define the 

requirements or to the developers. The variables defined by them are largely influenced by their 

cultural location which is propagated to many other individuals who use the software. The sense of 

freedom or choice is much limited; perhaps it imbibes values into users as defined in the software. 

Therefore the transformation of visual culture in India is influenced by the cultural understanding of 

individuals building software elsewhere.   

There are smaller attempts in the free software movement to develop software not driven by profit. As 

Chun (ibid.) observes, ‘the free software movement, by linking freedom and freely accessible source 

code, amplifies the power of source code both politically and technically.’ Despite of a combined 
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effort by several engineers across the globe, there is rarely any GPL
11

 licenced camera/photography 

software that has gained popularity. Photoshop has become analogous to image manipulation, a free 

software equivalent of Photoshop, GIMP is yet to be used widely. Though there are several 

smartphone apps available freely, they have a different economics adhering to the industry needs 

rather than subverting established forms of production of new media objects. Though the free 

software movement attempts to gain political importance, they cannot match the hardware production 

or integration as done by big corporations. With the availability of low cost labour (Fuchs 2014) in 

countries like India, software firms are growing at much faster rate as compared to the growth of free 

software movement through a collaborative network.   

Reuse: Programs and Programmers 

It is interesting to note that a software code is rarely written from scratch. Many re-useable programs 

and modules are assembled together to build the desirable product. There is always a code base which 

can be reused to code programs for new requirements. Object oriented languages are now widely used 

since the language allows us to write several modules independently, which can perform different 

functions depending on the context in which it is invoked. Additionally there are several modules to 

perform some standard operations built into the library (basic functions of mathematics, graphics 

etc.). Coding language can be interpreted to have a fractal nature, where smaller modules sum into a 

bigger module which is part of a larger program. Perhaps photographs as new media objects inherit 

this fractal property according to Manovich (ibid.). If we examine closely the code or the new media 

objects do not exhibit fractal behaviour completely. Digital photographs are composed of much more 

than pixels, they also have metadata which is invisible to the eyes. Unlike a fractal the units of new 

media objects are not uniform and do not produce same result when repeated in a loop. Deleting or 

repeating a part of such new media object will give it a new meaning each time, depending on the 

missing parts or repeated parts. For instance if the EXIF
12

 information of a photograph is deleted, it 

will not make a difference to the appearance of the image, it would obscure the technical information 

which could be useful in a technical context. Similarly if a certain module of software is missing, the 

software might fail, but it would render some meaning in the process as opposed to Manovich’s 

opinion, ‘If a particular module of a computer program is deleted, the program would not run.’  The 
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 ‘General Public License, is a free, copyleft license for software and other kinds of works’ (“gnu.org,” n.d.) 

12
 ‘(EXchangeable Image Format) Descriptive data (meta-data) in an image file that include the date the photo 

was taken, resolution, shutter speed, focal length and other camera settings. Developed in 1995 by JEIDA for 

JPEG images, EXIF data was later added to TIFF, RAW and other formats. Most digital cameras support EXIF 

and save the data in the file headers’ (“EXIF Definition from PC Magazine Encyclopedia,” n.d.). 
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modules can be coded to behave differently if certain modules are found missing. Therefore both code 

and the new media object can be seen as an assemblage rather than simplifying them as fractals.   

 

In the context of reuse, coding therefore means to understand what exists in library which can be used 

to achieve the new functionalities. The new functions can be reused for future developments. Intel 

developed and shared OpenCV (Open Computer Vision) code in public domain. It had several 

programs and algorithms for the functioning of camera (This is discussed in Chapter 3). As Engineer1 

mentioned OpenCV is one of the libraries they refer to while developing the software. With modular 

programming practice small functions can be developed and tested independently and these smaller 

modules can be integrated into one large program by joining them like pieces of a jigsaw puzzle. With 

small independent modules, errors or commands which need to be changed or fixed can be precisely 

located. This nature of coding works across all kinds of software, from word processing to video 

processing or complex ERP software. Often, for a software developer the social functions of the 

software
13

 or its longer consequences are not primary concerns. S/he follows instructions given from a 

superior. An independent developer or smaller firms have the freedom to think about broader 

perspectives or larger consequences of their Software. The developers working in larger software 

firms do not have such a liberty. Because, I would like to argue, developers can themselves be treated 

as re-useable modules that can be invoked or replaced as per the needs of the product or business
14

. 

Engineer1 or Engineer2 are trained such that they have certain competences to perform specified 

tasks. They are one among the many who can code the program as needed for the software product. 

One can be replaced by the other conveniently to keep the development process going or keep the 

product functioning over its lifetime. There is a certain level of abstraction with respect to the labour 

aspect of software development. In fact technology can be rendered so efficient that a significant part 

of the development or testing process can be automated, eliminating the need for engineers to 

intervene. A testing process to assess the performance of software can be carried out by another 

software without making any errors. In contemporary coding practices, use of graphical user interface 

to write a code
15

 reduces the effort on coding, subsequently reducing the overall cost of software 
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 Individuals interact with software in many ways directly or indirectly, like billing systems, Kiosks, Smart 

phones, Government systems.   

14
‘In US crisis management and crisis communication literature and research, the connection between crisis and 

risk is framed not as how to protect people from organisational disasters—the catastrophic events that harm 

environments and people—but rather how to protect capital or the organisation, its managers and their 

reputation from the disdain, anger and rage of those who have been wronged or even hurt, within or outside the 

organisation. In this way organisational crisis management moves quickly through crisis communication to seek 

recovery and resolution, the restoration of its image and profitability’ (McCosker and Milne ibid.) 

15
For Example: Android's Intelligent Code Editor is described as – ‘At the core of Android Studio is an 

intelligent code editor capable of advanced code completion, refactoring, and code analysis. The powerful code 
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development. These abstractions are ‘compatible with the overall trajectory which governs computers 

development and use: automation’ (Manovich ibid.); the nature of automation is governed by the 

hegemonic structure persisting in the society. In Indian context the functions of software and the 

process of automation would be defined by the upper class and upper caste section of society. Their 

political and economic privilege empowers them to define the functions of technology and the 

patterns of consumption. Though individuals from all classes are influenced by software directly or 

indirectly, only the higher classes/castes are reaping the benefits of technology. There are fewer 

avenues for a large section of lower class/caste individuals to indulge in software development. If a 

small number of software developers from lower class and lower caste manage to be part of the 

system, they have to adhere to the framework defined by the upper class/caste individuals. Also, they 

retain attributes of former only to strengthen the hegemonic structure. In an Indian context the 

‘disciplining of programmers’ (Chun ibid.) disempowers the developer from using technology to 

address social issues or inequalities, whilst strengthening corporations and hegemonic frameworks. 

 

With a stable system, a software product or an app would be used in a certain manner (given the 

popularity and accessibility of these products). Though technology gives individuals the freedom to 

develop their own solutions, popular software products/services determines the patterns or features
16

 

that are being developed. Hence camera software developed by companies like Canon, Nikon, Apple, 

Samsung, Microsoft etc. hegemonize the industry. They are constantly working to converge the single 

purpose digital camera into a smart phone
17

.  Therefore I would argue these global camera and 

software manufacturers influence the way visual cultural practices are being shaped across the world. 

Unlike a film photograph, digital photos from a certain model of camera would have certain 

sameness. A photo developed on film with same model of camera would not have the sameness since, 

the chemicals used to develop and paper used to print the photos would vary from one place to 

another. This sameness in a digital photo, I would argue is a result of the algorithmic discourse that 

persists in the system. And this algorithmic discourse can be considered as blinkers that restricts our 

visions. The following chapters attempt to explain the functioning of algorithms in a camera and the 

algorithmic discourse that persists in the system at large.   

                                                                                                                                                                                     
editor helps you be a more productive Android app developer. There are several other coding platforms for other 

coding languages as well’ (“Download Android Studio and SDK Tools | Android Developers,” n.d.). 

16
 Most photography apps today come with readymade filters and standard editing functions. Camera controls 

are seldom manual on smartphones nowadays. Easy to use/one touch features are introduced by global leaders in 

phone manufacturing such as Apple, Samsung etc.  

17
 Samsung’s Galaxy camera is a suitable example. It runs on Android (software running on smartphone) it 

promises faster connectivity and easy sharing (“Samsung Galaxy Camera Price India, Galaxy Camera Features, 

Specifications,” n.d.), 
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Blinkering Vision 

When film photography was commonplace one could not use a particular film roll in all light 

conditions. Depending on the lighting conditions the user had to decide and load appropriate film. For 

instance, to shoot in low light one could use 800 ISO film. Or to shoot under a specific light a certain 

film had to be used. Once loaded these films could be optimally used in the specified lighting 

conditions only. In case an ISO 800 was used to shoot during the day it had to be compensated during 

developing stage using appropriate chemical mix.  

 

Fig 1 | Scanned Image of a colour positive from author’s collection 

This differentiation was necessary since all the photographic films or plates were not the same. A 

selection
18

 of films or plates were available with different chemical mix on them, a given film would 

provide a certain colour tone to the photo. There were broadly two categories of films, Daylight and 

Tungsten. Several options were available under these categories with varying sensitivity and contrast. 

To shoot a photo in daylight one could choose a Daylight film with a lower ISO (ISO 200). If the 

photo was to be taken under artificial light, the choice of film would be a Tungsten film with higher 

ISO (ISO 800). Fig 1 is perhaps one such unmatched photo, the colours have a blue tinge. A number 

of such combinations were available and the photographer had to be aware of different possibilities of 

composing a photo. There were several decisions the photographer or user had to be aware of to 

compose and develop film that would look closer to what they saw. 

Digital photography works on a different principle. Unlike the chemical reaction on incidence of light, 

light incident on a sensor (a semiconductor device) is captured and translated into zeros and ones 

(rather, the light is captured as an electronic signal which is represented with these arbitrary values). 

                                                           
18

 ‘The choice of one stock over another largely determines the texture and mood of an image. The use of 

multiple film stocks can help to separate different looks within a film,’ (‘Kodak Film Types and Formats’,n.d) 

stocks were available in a variety of sensitivities and contrast characteristics.  
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As Hansen (ibid.) notes, ‘The digital image has only an “electronic underside” which “cannot be 

rendered visible” precisely because it is entirely without correlation to any perceptual recoding that 

might involve human vision.’ 

The electronic/binary data has to be recoded back into a representation that is recognizable to human 

vision. Computer vision achieves this by passing the binary information through a series of steps so 

that the binary information can be transformed back to seem like a natural scene on the display. 

Perception is disembodied into a device (Hansen ibid.) through the automated vision achieved in 

digital camera assemblage (receiving light at the sensor and displaying on a screen), whilst producing 

‘an acceptance semblance of reality’
19

 (Goldsmith cited in Manovich ibid.). 

In automated vision, the sensor is made up of units called pixel. Light incident on each pixel is saved 

as binary information into a storage unit designated as a pixel. Information for each pixel is processed 

through a series of algorithms before they are represented on a screen constituted of pixels. The 

algorithmic process is crucial since the light captured on sensor has to be transformed into a form that 

can be emitted through the screen. ‘Algorithms take many forms, and no digital camera or computer-

based viewing system would be complete without them’ (Uricchio 2011). Algorithms are a sequence 

of steps where the pixel is subject to a mathematical function and a numerical value is assigned to it. 

The pixel is processed by several algorithms. The decisions of photographic parameters are mapped 

mathematically in the form of algorithms, and are applied to all the pixels. The decision making 

mechanisms are embedded into the device freeing the users from the process. They are independent 

and are able to use a single device in any light condition. If one is using a camera in automatic mode, 

the camera determines all the parameters for the user. In manual mode, the device adopts to the 

exposure, white balance, metering determined by the user, nonetheless algorithms function here as 

well. While algorithms that control exposure can be experienced through the interface, there are 

several other algorithms that run behind the scene to enable the computer vision.  Therefore it is 

almost as if an algorithmic discourse determines what we can see and capture through the screen of a 

digital camera.  

OpenCV has over 2500 optimized algorithms to achieve the computer vision described above. It 

ranges from algorithms to recognize shapes to algorithms that can recognize user location from the 

device. Often a series of algorithms are related to each other since the output of one algorithm serves 

as input to another. Sometimes a pixel would go through these algorithms repeatedly before the 

desirable output is achieved. The algorithmic process can hence be perceived as a ‘hysteresis’
20

. All 
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 Manovich draws from Goldsmith’s initial discussion of the term is in relation to film industry. 

20
 Hysteresis is a term largely used in physics in relation to magnetism. It is also used in economics and biology.  

It is the lag which occurs in the output or effect with the changes that occur to input and is also based on the 

previous behaviour of the system.   
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pixels are subject to a series of mathematical functions and the numerical value is determined by 

several factors like value of the pixel, certain threshold or the value of neighbouring pixels. This 

process is repeated in a loop continuously until certain conditions are met, perhaps until the scene in 

recreated on the screen.   

This chapter will discuss OpenCV
21

 algorithm in the context of photography to understand the 

workings of an algorithm. OpenCV algorithms have several uses apart from photography, like in 

medical sciences and surveillance. Here my discussion is limited to photography only.       

Edge Detection Algorithm 

One of the essential algorithms in a digital camera would be the edge detection algorithm. Since, ‘if 

the edges in an image can be identified accurately, all the objects can be located, and basic properties 

such as area, perimeter, and shape can be measured. Since computer vision involves the identification 

and classification of objects in an image, edge detection is an essential tool’ (Parker 2010). Detecting 

edges is one of the initial mediated steps in the process of seeing in the digital camera.  Given such an 

importance to this operation of detection of edges, there are several edge detection algorithms. Each 

of them involve defining the edge (the output/result to be achieved), defining different variables that 

are necessary to prepare and solve the equations, eventually to be able to detect edges. Developing an 

algorithm is purely a mathematical process. Digital camera algorithms create the possibility of seeing, 

through a mathematical process. The objective of these algorithms is to make a computer capable of 

reproducing the experience of perception by human beings and to match computer vision with human 

vision to the possible extent. Only then the photos could perhaps come close to ‘real’ and attain its 

functions. One would always prefer a sharp photo over a pixelated photo. An edge detection algorithm 

is therefore important for mapping the edges appropriately.  

Among several edge detection algorithms Canny edge detection algorithm is known to perform 

optimally and it is widely discussed (Parker ibid.). By analysing the flow chart and the code for Canny 

edge detection algorithm, I attempt understand partly the algorithmic discourse that is embedded into 

the device.  

The edge detection algorithm detects the edges by estimating the pixel density and narrowing down 

the edges based on the gradient. Canny edge detection algorithm addresses three issues that persisted 

in the earlier algorithms in order to optimise the performance in detecting edges. It ensures all edges 
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‘ The OpenCV library has more than 2500 optimized algorithms, which includes a comprehensive set of both 

classic and state-of-the-art computer vision and machine learning algorithms. Along with well-established 

companies like Google, Yahoo, Microsoft, Intel, IBM, Sony, Honda, Toyota that employ the library, there are 

many startups such as Applied Minds, VideoSurf, and Zeitera, that make extensive use of OpenCV’ (“ABOUT | 

OpenCV,” n.d.). 
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are detected without missing one. There is little deviation between the edges detected from the actual 

edges. And multiple edge pixels should not be detected in place of single pixel edges.  

The flowchart in fig 2 shows the broad sequence of steps a photo or information passes through. 

Every scene we see on a digital camera display is a photograph in itself, but it is never saved until we 

press the shutter release. The continuous scene we see through a screen is constantly being processed 

within the device to produce images that appear real. In the first step of the flow chart the excess 

information, called noise is reduced so that the processor can easily isolate the pixels at edges in 

scene.   

 

Fig 2 
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This is done by passing all the pixel information of the photo through a mathematical function that 

appropriates the numerical values of pixel, so that it assigns a higher number to the edge pixel as 

compared to other pixel which does not form an edge. This noise reduction process is repeated again 

in the following step of the algorithm to further reduce undesirable elements.  

Once, unwanted (as perceived by the computer based on pre-set values) light information is reduced, 

in the next step the edges are isolated further and non-edge pixels are blackened. An edge is identified 

by recognizing a pattern in the scene. When light is incident on an edge it forms a solid line of certain 

colour. The adjacent pixels get lighter as we move away from the edge. Basically edge pixel would 

have a greater numerical value as compared to the others. Each pixel in the photo is passed through a 

mathematical function that compares the numerical value of all neighbouring pixels and continues 

processing in the direction of pixel with a greater numerical value. This is repeatedly done until pixels 

with maximum value is encountered, which is marked as an edge pixel (changed to colour white, 

since white has the largest value on RGB
22

 scale). While the process keeps searching for maximum 

numerical value, other pixels with lesser value are set to black. Thus pixels on the edge are isolated as 

white lines on black background.     

In the final step of Hysteresis the photo (edges marked in white) is passed through a clean-up process. 

Two threshold values are defined; one, higher threshold, all pixels with value greater than the higher 

threshold are edge pixels. Two lower thresholds, all pixels above the low threshold are also associated 

to the edge pixel. Any pixel which has a numerical value less than this range is set to black. This 

process is repeated multiple times in a loop, till perhaps the difference between high and low 

threshold is minimum or till the scene changes. The final output photo contains edges sharply 

distinguished in white over a black background. This output photo can then be sent across to other 

algorithms depending on the flow determined. For example a face detection or pattern detection 

function can use the edge details to determine the face or patterns within a photo.  

The algorithm when implemented on a C program works using a 'for' loop. For each pixel the 

functions are applied to determine the edge pixel. The whole function could run within fraction of a 

second. The function based on comparison attempts to isolate the edge pixel by running in a loop till 

certain conditions are met. Often the conditions for the 'for' loop is determined dynamically based on 

the photograph in question. If the conditions are not determined correctly the algorithm would not 

function fully.  
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 RGB: Red Green Blue, the primary colours. In computers each is represented by a number in the range 0-255 

(2
8
, 8 bit processing). The lowest colour in the range is black (0,0,0) and the highest colour is white 

(255,255,255).  
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Examples                                                                                                                                               

The descriptions of steps involved Canny edge detection algorithm gives a sense of its function, it can 

better understood by being able to see the results of the algorithm on a screen. OpenCVd2
23 

, an 

application on android phone displays results of several OpenCV algorithms. Using this tool I have 

explained the working on Canny edge detection algorithm 

  

  

Fig 3.a Fig 3.b   

 

  

Fig 3.c   

For instance, fig 3.a is a wide angle photo of a studio chair. The edges are more or less accurately 

marked. However in a narrow shot of the chair the fabric seems to have much finer edges as seen in 

fig 3.b. The fine edges are visible to the human eyes from the same distance where wide photo was 

taken, but the algorithm cannot isolate them from that distance. Only when the camera is closer the 

edges of the fabric are determined. Basically the algorithm does not work to match the principle of 

accommodation of human vision.  As discussed earlier a hysteresis occurs in the algorithmic process, 

thus in the above example since the two inputs are different, the algorithm cannot determine all the 

edges appropriately. Even in case of a single input in Fig 3.b, the scene is constantly processed till all 
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 Developed by Barry Thomas the app is available for free download, it ‘takes the video feed frame by frame, 

processes the data and overlays the results onto the frame before displaying it on the screen’ (“Machine Vision,” 

n.d.). 
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edges are identified. For instance, in Fig 3.b the edges of the threads have partially appeared. If the 

camera was held for a longer time, other threads would also emerge slowly. Fig 3.c is taken by 

holding the camera close to the chair and including the edge of the chair, the threads are clearer here. 

The input is repurposed constantly till a satisfactory result is achieved, the algorithm can never give 

an absolute result either i.e. computer vision cannot match human vision yet in form and function. The 

mediation is limited to definitions and capabilities of the device. This limitation of the algorithm 

results in an image that lacks an output recognizable by our vision. This is discussed from the 

perspective of a photographer in the following section.   

In fig 4.a the face detection algorithm takes the output of edge detection algorithm and attempts to 

recognize all the faces in a scene (by matching shapes, features and patterns of a face). When I hold 

my hand against my face the algorithm is unable to recognize the face as it does in 4.a. Fig 4.b shows 

a failure of the face detection algorithm. Fig 4.c shows the output of Hough line detection algorithm, 

even this derives the input from edge detection algorithm. Hough line algorithm detects straight lines. 

  

Fig 4.a Fig 4.b 

 

Fig 4.c 

Further, social networking platforms such as Flickr are developing new algorithms to identify the 

content of a photo beyond the metadata. The new product running on Hadoop
24

 can recognize the 

shapes or objects with in a photo, this helps in tagging the photos with appropriate tags so that the 
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 ‘The Apache™ Hadoop® project develops open-source software for reliable, scalable, distributed computing’ 

(“Welcome to Apache
TM

 Hadoop®!,” n.d.). 
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photos have better search visibility. To train the system in recognizing the shapes/objects correctly a 

sample set of valid cases are created and another larger set of invalid cases are prepared. The 

algorithm runs through both the sets and produces a set of features to validate certain shapes/objects. 

For example to train the system to recognize flowers 10,000 valid examples are processed and 

100,000 invalid examples are processed. Based on the calculation a set of features (shape, dimension, 

texture etc.) are listed down and saved to the database. Every time someone uploads a photo of 

flower, the features of that photo are mapped onto the list of features in the database and it is tagged 

as a flower automatically if certain predefined features match. The algorithm is perfected by 

processing many invalid examples to train the system to recognise what is not a flower. The scales of 

both the sets of examples are huge, hence letting the algorithm develop a comprehensive set of 

features.  

The Photographer's perspective 

Algorithms are being developed to map human experiences or vision in order to disembody our eyes 

into a device. In this process the users are also negotiating with devices and algorithms to get the 

desired results. Algorithms cannot be completely understood by users; nonetheless they interpret 

algorithms in their terms to find ways of developing desired result.  

Sharat
25

, a second generation photographer has the experience of using several types of camera for 

over 40 years now. His experience has taken him through all the phases of photography from 

composing to developing to printing. His lack of felicity with English has not prevented him from 

learning to use Adobe Photoshop proficiently.  

  

  

Fig 5.a Fig 5.b   
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 In an interview on Oct 18th 2014 
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Though he is oblivious to the existence of algorithms he could pin point the drawbacks in the features 

of digital camera algorithm due to his expertise in film photography. Explaining the depth or the three 

dimensional aspect of a subject he says that a digital camera often produces a flat image unlike a film 

camera. If we have to see the depth within a flat image the gradient or the grayscales should be 

appropriate, which most digital cameras fail to do. To achieve a three dimensional effect he had to 

edit the photo to correct the grayscales. Basically he had to work around the edges so that they are 

seen well by appropriating the gradient. His objective was to make the photo feel more real, as we see 

things with our eyes. Though his camera might not employ Canny edge detection algorithm, it uses a 

similar logic in processing the photo. 

Fig 5.a is the photo Sharat had taken casually. The original photo appears flat (lacking depth) since he 

has used natural light settings, the light is not cast on the subject as the photographer would have 

preferred. In order to achieve the desired result he had to edit the photo thoroughly in a photo-editing 

suite to give it depth he expected, as seen in fig 5.b. As he explains the digital camera has a lesser 

dynamic range as compared to the film. The digital camera often flattens the colours. For instance hair 

is not pitch black/white but a gradient of black/white. In the process of compression of a digital photo 

the colour of hair is rendered black (0,0,0 on RGB scale) or white (255,255,255 on RGB scale). 

Sharat observes the colours in fig 5.a are flat hence he works on each area independently to adjust the 

grayscale levels so that the photo will gain more depth. Clearly the edges and textures are enhanced in 

the edited photo, giving it more sense of real as he perceives it. Since the algorithm in the camera 

could not produce the expected output, he had to work further on the photo.  

Complexity of colours 

If Sharat could explain the limitation of the digital camera in grayscale recognition, he also points out 

the limitation in his DSLR (Nikon D700) to achieve white balance
26

. Most digital cameras provide the 

option to adjust the white balance while composing a photo, this helps in rendering the image with 

colour tones our eyes can relate to, rather than having photos with tinge of a particular colour from 

available light setting. Many digital cameras or smart phone cameras determine the white balance 

automatically (rather algorithmically). DSLRs give the freedom to determine the white balance 

manually by measuring the light incident on a white or gray sheet of paper. Light from direct source 

and reflected light incident on this sheet of paper is used as reference to determine appropriate colour 

temperature.    
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 ‘White balance (WB) is the process of removing unrealistic colour casts, so that objects which appear white in 

person are rendered white in your photo. Proper camera white balance has to take into account the "colour 

temperature" of a light source, which refers to the relative warmth or coolness of white light.’ 

(“Understanding White Balance,” n.d.) 
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When the white balance is adjusted on the DSLR using the manual setting and photo is composed, it 

is bound to capture all the light that camera can appropriate. For example consider a close up portrait 

taken with natural light, with the subject placed next to a green wall, the photo will have a green tinge 

on the edges of the subject since the reflected green light is also captured. Under any lighting 

condition or any colour settings, ‘the scene contains ambient light – diffuse, non directional light that 

results from a multitude of sources and interreflections in a scene’ (Mitchell ibid.). To eliminate such 

reflected light one has to use the ExpoDisc
27

 filter on the camera to adjust the white balance, it cuts 

down the reflected light therefore eliminating any colour from the peripheral light source.   

  

Fig 6.a Fig 6.b 

Fig 6.a
28

 is taken under the light available from the light on the top with automatic white balance. Fig 

6.b is taken after white balance is adjusted with ExpoDisc under the same light. Such elimination of 

colours cannot be achieved algorithmically yet, since white balance algorithm is unable to recognize 

the reflected light appropriately. There are several such workarounds photographers use in day to day 

practice to produce photos that the digital camera cannot achieve directly. Referred to DIY (do it 

yourself) solutions hardware contraptions are used to produce results digital cameras cannot achieve.   
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 ‘ExpoDisc is a hardware filter to be fitted on a lens of a DSLR to adjust the white balance and exposure’ 

(“ExpoImaging - ExpoDisc 2.0 White Balance Filter,” n.d.) 

28
 Image credit: Jason Wallace, Downloaded from http://goo.gl/rqMWDy & http://goo.gl/Hsu2Rf 
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A Conditional Realm 

Manovich (ibid.) defines algorithm as ‘sequence of steps to be performed on any data...... which 

potentially can be applied to any set of media objects.’ It is also a sequence of decisions that is applied 

on the data depending on the conditions that are met. Algorithms can thus be defined as a set of rules 

that is applied on data, rules that interpret the binary information and present them to us in forms we 

can recognize. A past moment in time can be captured as a digital photograph, giving that moment a 

material existence, whose form is determined by the algorithms that are embedded into the camera. 

Algorithms enable the processing of light information to be interpreted as a moment in time, thus 

making software a metaphor ‘for the mind, for culture, for ideology, for biology, and for the 

economy’ (Chun .ibid.). Depending on the decisions that a data passes through it could attain a 

different meaning. It can be perceived as a different metaphor.      

Relatively our lives are highly conditional, where all events are consequences of a series of factors or 

other events. Unlike algorithms, there are no concrete definitions of the conditions we come across. 

Therefore by using devices with algorithms embedded in them, our experiences are being mediated 

based on a finite set of conditions defined in the algorithm. The number of possible outputs 

(metaphors) is also finite. By separating the interface from the algorithm software becomes 

unknowable, making it a metaphor for a metaphor as Chun (ibid.) argues. In contrast I would like to 

argue that by obscuring the algorithms (conditions, decisions, and sequence of steps) software is made 

unknowable. Since the algorithm (mathematical equations and programming language) cannot be 

accessed and interpreted by everyone. It is not perceived as new media object like a digital photo 

(light information captured, stored and appropriated). Algorithms cannot be consumed like a new 

media objects, nonetheless our actions and consumption patterns are constantly being guided by them. 

A knowledge practice that visibilises the algorithm is built out of the present practice of digital 

photography.  

Published algorithms developed in academic computer science departments or research groups of top 

computer companies are adopted by programmers in commercial companies in production 

environment (Manovich ibid.) The digital camera is an assemblage of algorithms, since algorithms are 

evolving to map human experiences mathematically; also the increase in number of algorithms used 

in programming has drastically transformed human computer interaction. Revisiting the previous 

chapter, if we look at the stakeholders in the process of developing camera software, multiple 

individuals involved in the process are not likely to have the nuanced eye that Sharat professes with 

respect to light, colour or dynamic range. With an algorithmic discourse the visual culture practice is 

reconfigured depending on the stakeholders or hegemonic forces that define the algorithms or rules of 

perceiving through a digital camera. Discussing cameras function in decision making Sontag (ibid.) 

writes,  
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Cameras implement the instrumental view of reality by gathering information that enables 

us to make a more accurate and much quicker response to whatever is going on. The 

response may of course be either repressive or benevolent: military reconnaissance 

photographs help snuff out lives, X-rays help save them. 

Entrusting the decisions making apparatus algorithmically to a system, makes it convenient for an 

institutional hegemony rather than allowing to ‘democratize all experiences by translating them into 

images’ as Sontag writes. Especially, entrusting the functions of seeing and remembering in 

algorithms has made possible for the growth of several social networking platforms and Internet 

services, which is now hegemonized by technology giants like Facebook, Google, Yahoo etc. The 

following chapter attempts to understand the relationship between users and digital photo in 

(algorithmically meditated) digital communication.  
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Sharing Vision, Sharing Control? 

The Fig 1
29

 shows the report released by Flickr (“Camera ownership on Flickr: 2013-2014 | Flickr 

Blog,” n.d.) showing camera ownership trends among its users. This data has been prepared using the 

EXIF information available in the photographs uploaded. As the figure suggests, camera phones from 

Apple and Samsung have steadily moved up the chart along with other smartphone cameras, while 

single purpose cameras from Canon, Nikon and other manufacturers have a steady fall. With reduced 

pricing, smartphones are now omnipresent, this combined with the availability of network connection 

smartphone photography could become default mode of photography.  

As Dijck (ibid.) suggest, ‘The main difference between camera phones and the single-purpose camera 

is the medium’s ‘verbosity’ – the inflation of images inscribed in the apparatus’s script. When 

pictures become a visual language conveyed through the channel of a communication medium, the 

value of individual pictures decreases while the general significance of visual communication 

increases.’ The camera phone has further contributed to the ‘questions of value of the image’ (Goggin 

2006). The convergence of camera into a smartphone is not just the progress of technology, but the 
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 Image credit: Bhautik Joshi, downloaded from https://www.flickr.com/photos/captin_nod/16085503830/ 

(creative commons licence) 
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consequence of neo-liberal measures that have come into place in the last two decades. Given such a 

premise digital photographs as new media object attains newer functions, on contrary to Dijck’s 

argument, I believe further value is added to all the photographs. It has also changed the way we 

communicate. While ‘sharing’ appears to be the default function of photo, there are several 

algorithmic discourses (in turn defined by hegemonic discourses in the society) which govern our 

relationship with photographs and the new ways of the communication. The earlier chapters attempted 

to look at the making of the camera software, indirectly understanding the making of the photographs 

and their functions. Here I would like to understand the relationship between users and digital photo 

in a ‘communication based on the calculation (and transformation) of information’ (Hansen ibid.). To 

understand how the ‘value’ works in an algorithmically mediated environment.   

From Prints to Screens: 

Earlier families would print one copy of the entire roll and preserve them in a small album, rarely few 

photos would make it to the display on the wall or a showcase. The possibilities of sharing these 

photos were much limited. They were meant for personal consumption or to be shared with a smaller 

set of people, rather than sharing with the entire world. Each photo would have a narrative that the 

users or viewer would relate to, as Van House (2011) suggests, ‘Who is in a photograph, when a 

photograph is taken, who it is shared with and how, the stories that are told around it, all these have 

traditionally been important to relationships.’ Hence there were certain socio-cultural practices around 

the printed photos. Before photos could be seen or shared, users had to wait for certain time while 

photos were developed. More often the developing process was done at a processing lab. Seldom 

individuals developed rolls at home. Nonetheless the images could not be seen instantly in most cases. 

The analog cameras were certainly a black box. The display of a digital camera allows us to compose 

and consume images instantly; it is nonetheless a black box as discussed in earlier chapters. Digital 

photography provides a sense of elimination of the image processing lab; it is in fact a huge reduction 

of processing time and space. The image developing process has now been standardized and can be 

replicated infinitely as algorithms and software. Allowing definition of new functions of photography 

based on sharing over a networked environment. Perhaps the possibilities of sharing also influences 

the way we compose photos.  

Anita and John
30

, recollecting their experiences of using film cameras note that they had to be 

selective while using the camera since there were limited exposures and one could not predict what 

could be a moment to be photographed. Clicking photos on their smartphone provides them the 

convenience to share the photos on WhatsApp or Facebook instantly. Smartphone makes it easy to 

share as compared to a digital camera, since it eliminates the step of copying photos onto a computer 

first and then upload it onto a social networking platform.   
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th

 2014 
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Full time photographers Peter
31

 and Nikhil
32

, who continue to use film, feel a different connection 

with digital photography. They find the quality of a film photograph better than a digital version. 

However the convenience of a digital camera helps them to appropriately prepare the lighting and 

colour conditions for a shoot. Eventually their film photographs are scanned and shared on websites 

or social networking platforms depending on the need.    

Mohan
33

 prints photos of his son and family to archives them in an album even today. He believes the 

printed photos are tangible and can be passed from one generation to another easily, almost asserting 

what Dijck (ibid.) calls ‘autobiographical remembering’. Mohan thinks, though digital space provides 

endless possibilities to archive photos, there are several constraints to access and pass those photos to 

future generations. His argument can be substantiated with two crucial aspects about digital 

photography; one, the constantly changing hardware and software combination, and the durability of 

software. With changing hardware and software combination there are chances or degradation of the 

photo. Given the fragility of storage systems, one could lose all the data if the storage device fails. 

There are possibilities of recovering the photo from a corrupted storage device, however the recovery 

technique or software is not a commonplace. It is available to forensic experts or big organization 

(Chun ibid.). Two, ownership of digital archives on internet; though we have several options to save 

photographs on cloud platforms such as Flickr, Google Drive etc. for free, they do not ensure that 

original photograph can be retrieved in future without paying any money. In a profit driven economy 

the ‘the decision on how to monetise …. generate new income becomes a crucial moment in the lives 

of these free apps’ Caoduro (2014). Since these platforms are owned by private corporations or small 

start-ups, they would have all reservations to monetize the service forcing its users to pay for photos 

which holds personal value to them. 

A ‘photographic print becomes an unwieldy vehicle for sharing this image’ (Rubinstein and Sluis 

2008) allowing the digital photographs to thrive in digital communication. Most of the photographs 

that we consume today are .JPEG
34

 format. Data is compressed in this format to optimize storage 

space. Unlike a RAW format
35

 a JPEG image would not have the data for all the pixels; instead arrays 

of pixels with similar colour could be represented as one pixel and instruction to repeat the same. A 

RAW photo is like a film negative with information (brightness, colour, saturation etc) of every pixel. 
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 In an interview on June 26
th

 2014 
32

 In an interview on June 20
th

 2014 
33

 In an interview on July 7
th

 2014 
 
34 The JPEG standard (ISO/IEC 10918) was created in 1994 as the result of a process that started in 1986. 

(“JPEG - JPEG,” n.d.) 

35
 Canon provides .CR2 file format for RAW images. Nikon provides .NEF. Adobe RAW file format is .DNG. 

These files cannot be accessed easily on any image viewing software.  



32 
 

For Peter this abundance of information allows him to act and direct the photo as he needs it. He sees 

a dichotomy between the software he uses to compose image and the software he uses to edit the 

photos. He prefers to use shooting settings on the camera in a particular way so that he can edit it 

accordingly on image manipulation suites. Seemingly he attempts to reduce the mediation of the 

software in his work.  

In the case of mass users who do not shoot on the RAW images, the process of composing, 

manipulating and sharing is much more mediated. Most digital cameras (excluding DSLRs) and 

smartphone cameras click .JPEG photos. Only the latest version of Android (5.0 Lollipop) is expected 

to support RAW format (“Android Adds RAW Support To Its Smartphones | Popular Photography,” 

n.d.). We are yet to see devices that can click RAW photos. Hence the compressed image would not 

match the quality of a film photo. Yet the JPEGs have the quality of universality, all photo viewing 

and editing software can easily access them. The information is compressed so that a large image 

could fit into a smaller space, hence making it portable (even across slower devices) and easy to be 

shared over the network. In fact ‘the word “Joint” in JPEG does not refer to the joint efforts of ISO 

and IEC, but to the fact that the JPEG activities are the result of an additional collaboration with the 

International Telecommunication Union (ITU)
36

’ Digital photo from its initial days was defined to be 

a means of communication, therefore binding within the realm of scientific or technological enterprise 

as it was done during daguerreotype as well. The functions of photographs now have a networked 

form. Additionally this assemblage allows an algorithmic mediation, hence adhering users with in 

systems of control.    

API – Application Programming Interface: 

One of the aspects that make new possibilities of sharing or algorithmic mediation possible is the API. 

There are several APIs embedded into the camera software, these APIs are offered by social 

networking platforms such as Facebook, Instagram, Twitter etc. They allow the camera software to be 

developed in order to enable easy sharing and discussion of photos with a selected group of people or 

with the entire world. APIs are like gateways that allow seamless communication between users’ 

device and the servers of the organizations who provide the API
37

. APIs by collating the data enables 

the computation possible through algorithms.  
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 ‘Founded on the principle of international cooperation between governments (Member States) and the private 

sector (Sector Members, Associates and Academia), ITU is the premier global forum through which parties 

work towards consensus on a wide range of issues affecting the future direction of the ICT industry’ 

(“Membership,” n.d.). 

37
 For example: ‘The Picasa Web Albums Data API allows for websites and programs to integrate with Picasa 

Web Albums, enabling users to create albums, upload and retrieve photos, comment on photos, and more!’ 

(“Picasa Web Albums Data API — Google Developers,” n.d.) 
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Fig 2.a Fig 2.b 

Fig 2.a and 2.b are the permissions users provide to Instagram. The application can transfer data from 

the device to the Instagram server whenever needed. It can also access the camera and microphone 

when necessary. Unlike websites the software in the form of mobile app makes it easy to upload, like 

and discuss photos conveniently.  Additionally APIs allow third party developers or users to borrow 

information using the social networking platform API to develop apps
38

. These apps are peripheral to 

the main app and serve in enhancing the experience of the main app. For instance Instagram can be 

accessed using a different interface or another app allows users to message
39

 other Instagram users 

which is no possible using Instagram itself. APIs provide means for crowdsourcing, where several 

users, developers can build new features around the main app. In many cases such features get 

adopted into the main application itself
40

. It enables the fragmentation of labour at one level; it 

seemingly democratizes the system by allowing users to develop their own apps. It blurs the territories 

between users and producers. Nonetheless the data is contained in the servers of major social 

networking platforms such as Facebook, Google, and Yahoo etc. Only with capital of such 

corporations the apps/new features can reach a wider mass.  
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 ‘Public APIs are typically designed to encourage the development of third-party software—for example, a 

plugin for WordPress, or a client for the new BlackBerry phone’ (Driscoll and Walker, 2014). 

39
 Instachat is an app to allow people to message other users on Instagram 

40
 Facebook acquired Bangalore based App development company Little Eye Labs in January 2014. Their 

product Little Eye, is app performance analysis and monitoring tool. 

http://www.littleeye.co/transition.php.html 
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The tech-giants such as Facebook, Instagram, and Google are developing APIs so that users and 

developers can work on developing apps using the APIs. The structure of API defines the 

development of the camera software also, since many APIs come together into one device.  

Narratives in Photos: 

If in old printed photo albums one had to narrate the series of events behind a photo, the algorithmic 

approach is now able to weave a narrative from the metadata present in photos. Google product 

‘Stories’ is one such example. Based on user’s photos which are uploaded, Stories can suture the 

images in a ‘cinematic’ presentation to narrate the sequence of events. For instance the sample video 

illustrates story of a family trip abroad, based on the location and time information it can produce an 

audio visual presentation of the entire journey. The algorithm chooses its images based on the content 

and metadata of the photos. Of the several albums I have saved on Google Photos, only two stories 

could be generated since they had some location information in the caption. Two presentations were 

created with a narrative of beginning, middle and end of the journey. Photos were arranged according 

to the time stamp on the photos. It could not generate other narratives since they did not have location 

information and the timestamp between photos was inconsistent. Most of the other albums were 

created in 2007 when my digital camera could not store location information and the other albums 

were assortment of several photos without any relationship that Stories could recognize.     

Though Stories has not been popularly used yet, Facebook’s year end video ‘A year in review’ was 

discussed by several users for its problems. The algorithm picked up photos from users album 

uploaded in the year 2014 and created a slide show depicting how happy the year has been. It was not 

able to contextualize the photos and the personal incidences users had been through. Some users who 

had been through painful and tragic moments in the year 2014 found the video problematic when 

Facebook showed photos of some of their lost ones in a happy context
41

. Social networking platforms 

thus emphasise on being ‘happy’ and expect the users to express them through the photos. The 

algorithms are not perfected yet to match contexts of a human life; hence the system cannot 

distinguish between happy and sad moments. Talking about calamities and tragedies of life Sontag 

(ibid.) writes, ’The feeling of being exempt from calamity stimulates interest in looking at painful 

pictures, and looking at them suggests and strengthens the feeling that one is exempt.’ In this 

algorithmic discourse the narrative is always ‘happy’, the feeling of being exempt is strengthened with 

happy photos. Nonetheless algorithm cannot distinguish between happy photos and tragic/sad photos 

easily.  
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 Eric writes about his experience of having to go through photos of his 6 year old daughter who had passed 

away in June 2014 http://meyerweb.com/eric/thoughts/2014/12/24/inadvertent-algorithmic-cruelty/ 
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Unlike digital photos, when printed albums were shared personally multiple narratives could emerge 

depending on the context of recollection. Algorithmic assemblages in these social sharing platforms 

cannot contextualise photos, since human experiences and context of the photo is not part of the 

metadata. The narratives built by these algorithms would not vary based on the time of recollection 

since same story is served irrespective of the person it is being narrated to. Thus photos lose what Van 

House (ibid.) calls the local values and meanings, hence losing ‘contextual integrity, an alignment of 

information gathering and display and therefore meaning within specific contexts.’ Therefore a new 

paradigm to ‘interface reality’, providing a means for the image to escape its original context. 

Interestingness of Photo: 

Discussing the discovery of beauty in a photograph, Sontag (ibid.) writes, ‘it is common for those who 

have glimpsed something beautiful to express regret at not having been able to photograph it.’ With 

digital technology one automatically tends to regret if the moment cannot be shared instantly. 

Although beauty was not associated with all the moments to be shared, a moment had to be interesting 

in order to be shared. ‘What makes something interesting is that it can be seen to be like, or analogous 

to, something else’ (Sontag ibid.). In case of the new media object this ‘interestingness’ is testified by 

the users who consume the photo, i.e. a photo is perceived as interesting by a user (who takes photo) 

based on how it might be perceived on social networking platforms.   

For instance several participants I observed or interviewed preferred to capture photos that would be 

called ‘good’ on Facebook. Though each person had a distinct definition of ‘good’ photo, their 

intention was to get more likes and comments when shared on Facebook. ‘We learn to look at 

ourselves photographically; to regard oneself as attractive is, precisely, to judge that one would look 

good in photograph’ (Sontag ibid.).In current scenario the ‘look good’ is substantiated when a photo 

receives ‘likes’ and ‘comments.’  As Caoduro (ibid.) reaffirms, 

Instagrammers, generally trade in affirmative comments, liking attractive images, 

commenting on friends’ achievements, and sharing pictures on other platforms. Social 

networks, including Instagram, are redefining personal identities through adjustments and 

updates, which function to signal our cultural identity and clan membership.  

It might seem that the ‘likes’ and ‘comments’ appropriates the ‘interestingness’ or virtual identity of 

users, but as discussed earlier there is always an algorithmic intervention. In case of Facebook, now 

users are asked to pay money to promote their posts or photos. Their content discovery is being tied 

up to the amount of money being paid, accordingly their content is shared with other users or their 

own feed is curated.  
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Flickr (“Flickr: Explore interesting content around Flickr,” n.d.) defines interestingness as,  

There are lots of elements that make something ‘interesting’ (or not) on Flickr. Where the 

clickthroughs are coming from; who comments on it and when; who marks it as a 

favorite; its tags and many more things which are constantly changing. Interestingness 

changes over time, as more and more fantastic content and stories are added to Flickr. 

Algorithms are employed on social networking platforms to go through the data and determine the 

interestingness. This in turn influences the way users compose photos. Most of the participants I 

interviewed or observed would click several photos at a given moment, only a selection of the photos 

would be shared with a peer network on Facebook, Instagram or any other similar social networking 

platform they preferred. There was also a pattern in how the photos were uploaded. Since Instagram’s 

interface does not allow user to sort photos into albums, only the best photos (often one to five) from 

a given moment/trip were uploaded. In case of Facebook, users would organise photos into albums 

and add as many photos into it as possible, since these were often shared with a group of known users. 

Twitter was not so often used among users I came across, but the few users who used twitter would 

use photos more like news events shared globally. Some users use Flickr and Google Photos as 

backup option, since these services come with an easy to use smartphone app which would make a 

copy of all the photos taken on the photo to a cloud server. Therefore users intrinsically determine 

what photo is interesting/good to be shared on a given social networking platform. Though the users 

may not be consciously aware of such decisions, I would argue that an algorithmic behaviour is 

triggered when the photo is composed with a digital camera, this behaviour is perhaps influenced by 

the algorithms in camera, smartphone, social networking app with which we constantly engage.        

One Click Edit:  

Manipulation of photos has been a norm in photography for very long time. As Sontag (ibid.) opines, 

‘Photographers were supposed to do more than just see the world as it is,.. they were to create interest, 

by new visual decisions,’ making way to manipulation of photos beyond what was documented. 

Recollecting the process of photo editing in 1980’s Mahesh
42

 and Sunil
43

 explain how meticulously 

one had to work on cutting, pasting, exposing and enlarging to make an aesthetically pleasing 

photograph. It took several attempts over many days before a final copy was approved. They worked 

on super impositions and special effects which could not be achieved on the camera. They translated 

their visual imagination into printed output.  

Digital technology provides endless possibilities of manipulation, making manipulated images an 

accepted norm. Photos are not just what once existed, it is also how the user chose to perceive 

existence of that moment, to make it feel more interesting. As Caoduro (ibid.) opines 
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… the one-click post processing becomes an acceptable aspect of sharing pictures taken 

with smartphones in order to mask amateurish shots or poor quality pictures and 

creatively personalises instant moments 

Users can apply desired effects on their photo instantly and share them on social networking 

platforms. Neha
44

, an avid Instagrammer thinks that one-click edit is the most intuitive feature that 

attracted her to Instagram. It eliminates the effort to copy the photo into the computer and spend 

several hours on photo manipulation software. Features like one-click edit and instant upload has 

made photography with smartphone the default mode of photography. As discussed earlier the newer 

cameras are designed and developed to have feature of a phone (merging the boundaries of 

photography into telecommunications). This has perhaps rendered mobile photography ‘fast, beautiful 

and fun’ as envisioned by Instagram founder Kevin Systrom (Cauduro ibid.).  

Nonetheless the ‘filters and tools to achieve a more artistic experience’ (Cauduro ibid.), is developed 

by a few developers to be used by millions of users. Interestingness is hence defined by the handful of 

individuals, and it is encoded into an algorithm. Though the users get a sense of ability to create 

photos with their artistic perception they are bound to the options given by the application. Therefore 

user’s perceptions and experiences are predetermined by someone else, possibly rendering photos 

unimaginative and similar. Exceptional users can create photos beyond these limitations to develop 

new style/pattern. If these photos are recognized as interesting algorithmically, the new style/pattern 

will be incorporated into the application, hence fading the novelty away.    

Other factors that propagate sharing 

Photography as it is today is cannot be attributed to the development of hardware and software alone. 

Many factors are coming together as discussed above. There is constant effort to bring all individuals 

under the ‘connectedness’ paradigm. Social networking platforms such as Google and Facebook are 

offering products and services
45

 get more users within their network. Recently, government of India 

has been using Twitter as a channel of communication (“Finance and Commerce Ministries to soon 

join Twitter | Daily News & Analysis” n.d.).   

There has been a proliferation of cheap digital camera. Many smartphones priced under cameras Rs. 

5000 are equipped with five Megapixel cameras. Additionally, telecom operators in India are offering 

cheaper data plans or subsidised data schemes for Facebook and WhatsApp. Such factors are 

rendering these social networking platforms as most popular photo sharing applications. A large 

number of television and print advertisements are promoting the camera and its social network 

connectivity features.  
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th
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 Goolge has been producing ‘Nexus’ devices in collaboration with phone companies. Google and Facebook are 

in the process of operating as Internet service providers. (“Google Fiber,” n.d.)  
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Fig 3 | Image source: Screenshot from the Eluga mobile phone Advertisement 

   

Fig 3 illustrates how there is a stress on the camera features. This particular advertisement also shows 

the new feature of blink detection. Photos can be taken by blinking the eyes. As discussed in the third 

chapter, an algorithm detects the movement of eyes in the scene and clicks photos.   

The single purpose digital camera is now being repurposed into a telecommunication device. As 

discussed earlier, Samsung's Galaxy camera operates on Android platform and is enabled to connect 

to Wifi, 3G and 4G network. Camera is no longer a device just to capture moments in time; it is an 

active communication device. Similarly even DSLRs are now equipped with Wi-Fi for quicker 

transmission of photos across the network.  

It is also interesting to note how the interface plays a key role here. Applications such as Facebook, 

WhatsApp, and Instagram can be used by users who are not well versed with English. While FB 

offers several vernacular language options in India, WhatsApp and Instagram employ graphical 

interface designs rather than just text based design for a seamless experience. Several participants I 

observed had used smart phones for few years, though the phones were wifi enabled with features like 

email, only after the installing applications like WhatsApp and Facebook they started using the 
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Internet. Despite limitations of English language they were able to share photos over these 

applications with ease. 

Mechanisms of control: 

With ubiquity and easy access to camera and telecommunication network users from all classes can 

now afford to indulge at least in photography if not sharing them. ‘Human experiences come under 

the control of capital’ (Fuchs ibid.) due to such proliferation. The corporations or institutions share 

their platform and technology to connect people and solve problems, people in return share their data. 

However the ratio of this exchange is disproportionate.  

User’s action and data become what Deleuze (1992) refers to as, ‘floating rates of exchange, 

modulated according to a rate established by a set of standard currencies.’ Keeping users engaged in 

producing and consuming new media objects make the users into ‘man of control, undulatory, in 

orbit, in continuous network,’ producing materialistic data continuously, as compared to the 

‘disciplinary man’ who produced energy discontinuously. New media environment with photos, 

telecommunications network and social networking platforms become mechanisms of control to 

adhere the users to the societies of control. It can serve as all the institutions of a disciplinary system 

at the same time. A prison system, where users can be constantly watched through the metadata and 

the data that can be interpreted from the photos, while users always have a false sense of freedom. A 

schooling system, where knowledge can be encapsulated within new media objects. A hospital 

system, where the patients can be administered medicine without physical inspection.  

Algorithms and software can thus be seen as key factors to drive the reconfiguration of a society into 

a society of control. It would take longer time to understand this reconfiguration completely; therefore 

this study is limited to understanding the assemblage of digital photo to unpack the reconfiguration in 

the process of photography, which is discussed in the following chapter.   
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An Empiring Bias 

‘While composing a scene, my mind was constantly engaged in calculating the aperture and shutter 

settings to get the right photo.’ Mahesh, recollecting the experiences of using film explains how he 

could mentally calculate the exposure for a scene on a given camera. As he had the knowledge of 

developing film, based on the shot settings he could measure the right mix of chemicals and time for 

developing, enlarging and printing. Like Mahesh, Sharat and Sunil also spoke of similar experiences 

of being able to mentally calculate the exposure. They were oriented to measure photographic 

parameters like ISO, aperture and shutter speed through their subjective understanding of the settings 

on the camera. This was possible due to the understanding of the photographic technology through 

many years of using film cameras and developing films regularly. As camera was not accessible to 

everyone, this reconfiguration was limited to the avid photography enthusiasts and professionals of 

photographic technology. 

Digital photography obscures several steps of photography as computer vision can calculate 

photographic parameters algorithmically. With proliferation of digital cameras and smartphones, a 

large number of people in society began to be known as photographers. There is a new kind of 

reconfiguration that takes place with digital camera. It offers several parameters in addition to ISO, 

aperture and shutter speed, white balance, colour settings etc. which can be defined using software 

interface, unlike film photography where one had to use different films for different purposes. 

Popularly used smartphones camera do not offer a large number of options to adjust the exposure, 

however the users can vary the results using easy to use touch interface.  

  

Fig 1.a Fig 1.b 
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Fig 1.a and 1.b are two photographs with a same frame. In fig 1.a, light is measured at the darker spot 

on the keyboard, therefore camera is gathering more light. In fig 1.b, light is measured on the white 

screen, hence the light is reduced. These exposures were achieved by just dragging the circle on the 

screen to a particular spot.  

Graphical UX (Graphical user experience) designs have simplified the controls on the touch interface 

of most digital cameras into a handful of graphical icons. Desirable photos can be taken by adjusting 

the setting easily. Seemingly every user would feel like an early adopter. Rarely any user can fully 

know all the features of a particular digital camera. Since not all the features are built into the touch 

interface as graphical icons, some of the camera features can be invoked only by clicking a 

combination of hardware buttons simultaneously. For instance in the Moto X smartphone I used, there 

is no graphical icon indicating a burst mode (to click a series of photos continuously). I could click 

photos in burst mode by simultaneously pressing the power button and the volume button, when the 

camera application was running. Fig 2.a shows the simplified interface on the Moto X camera, there 

are 5 controls, HDR on/off, Flash on/off, touch control for exposure on/off, video mode, and 

panorama mode. Fig 2.b shows a screenshot of the camera clicking photos in burst mode (the number 

indicating the number of photo).  

  

Fig 2.a Fig 2.b 

While graphical user interface makes it easy for the user to learn and adopt a technology, the other 

important factor that influences our photography practice is the availability of a large amount of 

storage. Most devices are equipped with storage space in degrees of gigabytes, allowing users to click 

a large number of photos. All the respondents and the participants in the study readily agreed to the 

fact that they could click almost unlimited number of pictures without being selective as long as they 
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can manage storage. What was different from the traditional photography was how users were 

selective in sharing photos. Of the many photos from a certain event or moment only a handful photos 

were uploaded onto social networking platforms. These platforms were considered ideal to archive 

memories whilst sharing with others. Yet, the users I interacted with, had arbitrary parameters to 

define photos as ‘good’ or ‘interesting’ which they selected to share online in the form of albums. A 

significantly small number of users would print any of these photos.  

With increase in the number of photos and the frequency of clicking photos, one would not revisit the 

old albums very often. With a network of peers, users would consume many more photos from others 

as compared to the number of photos they shared. Such consumption was not possible in traditional 

photography. Also a digital photo allows it to be accessed across different time and space. For 

instance a printed photo from a friend’s album could not be accessed unless it was physically present 

at a given time and place. However a digital photo from a friend’s album can now be accessed 

anytime and anywhere. Connectedness has now been rendered seamless. As discussed in previous 

chapter, one can instantly snap and share photos using smartphone cameras. There is no hassle to print 

and share, or to copy photos to a computer before they can be uploaded. However, technology is 

advancing in a direction where the interface is being rendered invisible. Discussing the producers of 

technology, Manovich (ibid.) notes, ‘Many of them believe that their main goal is to make the 

computer invisible i.e. to construct an interface which is completely natural.’ Products like Google 

Glass are able to achieve this objective. ‘Glass’ is considered as a device to see the world through the 

Internet. The definition of ‘Glass’ is available only on the Google + profile for the product and it 

reads, ‘We started Project Glass to build technology that’s seamless, beautiful and empowering. To 

share the world through your eyes. To get answers and updates, instantly. To be there when you need 

it, and out of your way when you don’t’ (“Google Glass - About - Google+,” n.d.). Embedding 

interface into a device like the one above strengthens the image centric communication that was 

discussed in previous chapter. Technologies such as Google Glass or Internet were first developed to 

serve military purpose (Lukasik 2011). These technologies developed by military industrial complex 

are now produced for the masses and serve newer functions in society. Therefore users are now being 

reconfigured to perceive and act through the device, to produce, distribute and communicate through a 

computer, as Manovich argues. 

The need for a reconfiguration, to paraphrase Sontag (ibid.) comes from the fact that contemporary 

capitalist society requires a culture based on images. In order to keep the people of society engaged in 

the process of producing and consuming images to keep them consuming other goods and to distract 

them from societal drawbacks. Camera’s definition of reality substantiates working of advanced 

industrial society: as spectacle (for masses) and as object of surveillance (for the ruling classes). 

Constant consumption of images and goods is equated to freedom. Unlimited production and 

consumption of images is needed to narrow free political speech to free economic consumption. With 
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billions of digital photographs flooding the telecommunications network political speech is diffused 

into an image oriented discourse. A discourse perhaps determined by algorithmic processing of the 

abundant information embedded the digital photo. This allows for the hegemonic forces and the state 

to realise the society as a society of spectacle and a society of control.   

An interesting case study that can illustrate the use of photography as a mechanism of control is the 

‘Public Eye
46

’ application, officially endorsed by Bangalore Traffic Police. Citizen can now 

participate in the surveillance and public vigilance to report traffic violations in the city. Since a 

digital photo becomes a substantial evidence that one can capture and share instantly, such a system 

can exist. Bangalore Traffic Police had earlier provided digital cameras to policemen on duty to 

capture incidences of violations. The policemen could zoom and click photos to precisely capture the 

registration number of the vehicle rather than write down the registration number as they traditionally 

did. 

Another noticeable change in digital photography is the physical size of the device. Traditional 

photographers could not manoeuvre the bulky camera easily. Only an optical viewfinder was 

available to see and compose a scene. All the traditional photographers I spoke to mentioned about the 

photographer’s attire. They wore a jacket to carry all the accessories; the jacket distinctly identified 

photographers. Other users would not carry their film camera with them all the time. Digital cameras 

and smartphone camera allows us to manoeuvre and compose photos through narrow spaces. If the 

trigger application discussed in chapter 2 is used, the camera can be remotely controlled without 

having to physically click a button. Camera has now become ubiquitous through smartphones. Since 

users can carry it around all the time and application like Public Eye is rendered possible.      

 Algorithmic Biased Media 

The society of control or spectacle in the age of digital technology cannot be mapped to a 

geographical space. Telecommunications network allow for exchange of new media objects across the 

globe. Social networking platforms such as Facebook, Instagram and Twitter, and instant messaging 

apps such as Whatsapp and Snapchat are propagating a communication that is dominated by new 

media objects such as digital photos, video and audio. They are providing interfaces to produce these 

media objects very easily. As discussed in previous chapter the users grant permission to the apps to 

access camera and microphone. While production of new media objects is made easy, telecom 

operators are offering cheaper access to Internet to encourage users to share their content on 

                                                           
46

 Public Eye is available both as a web application at 

http://www.bangaloretrafficpolice.gov.in/publiceye/publiceyepost.aspx or it can be used on a smartphone by 

using the app that is available for download at 

https://play.google.com/store/apps/details?id=com.btp.PublicEye&hl=en 
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telecommunication network. Hence new media objects become essential aspect of our communication 

today.   

Considering digital photo, to understand its function in communication I would like to draw from 

Innis’ (2008) concept of bias in communication. He discusses about two kinds of bias in 

communication that helps the spreading of an empire. First, a time bias media object that can survive 

over long period of time, spreading the message of the empire over this time, however they cannot 

move across spaces easily. Second, a space bias media object that can go from one place to another 

easily, nonetheless they are perishable, hence the empire’s message can spread over a longer distance 

but it might not last over a long period of time. Digital photo as new media object can serve as a time 

biased media and a space biased media at the same time. It can exist over a long time span in one or 

many devices/ network servers. It can practically be shared instantly and simultaneously with many 

recipients (hypothetically with the entire world as well). A digital photo gets a hybrid nature wherein 

it could attain different meanings at different time and space.  It is able to cut across time and space 

due to another bias that exists in digital communication. Embodied in the organization and processing 

of information in digital communication is an ‘algorithmic bias.’ This can be related to Urrichio’s 

(ibid.) opinion, ‘The algorithmic domain ultimately determines what we see, and even how we see it.’  

A particular digital photo might have personal meaning to the user who creates it. The same photo 

would have different meanings on different platforms. If it is shared on Facebook, it would have likes 

and comments from a network of friends and acquaintances. The same photo has to be cropped in a 

square shape if it is to be uploaded on Instagram. On Flickr, the photo might be discussed with a 

different meaning depending on how it is tagged. In a much disparate situation, the photo might serve 

as an evidence for an event or an event in itself. If it is accessed through Photoshop it might serve as a 

canvas for an art project. Thus a single photograph can be repurposed in infinite ways and each would 

serve as a reality depending on the context it is used. A single moment in time can therefore attain 

multiple realities. Since the digital photo passes through several algorithms, each coded with different 

conditions, it gets a contextual existence.  

Thus digital photo, as Rancière (2009) opines, ‘is never a simple reality.’ Capturing photographs as 

information opens possibilities to find newer realities. Rancière discusses the idea of hyper-

resemblance as,  

Hyper-resemblance is the original resemblance, the resemblance that does not 

provide the replica of a reality but attests directly to the elsewhere whence it 

desires. This hyper-resemblance is the alterity our contemporaries demand from 

images to whose disappearance, together with the image, they deplore. 

Through a screen we get a sense of viewing things invisible to human vision. What is visible is again 

bytes of data coming together in the form of a photo. Digital photo thus adopts the characteristics of 
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software. Chun (ibid.) notes, ‘All new media objects allegedly rely on or, most strongly, can be 

reduced to software, a visibly invisible or invisibly visible essence.’ And the photos, ’itself becomes 

just one form of that information can take’ (Hansen ibid.) Digital photo is mere information that can 

be interpreted differently by different software. In essence, we cannot understand an image 

completely, as Hansen (ibid.) comments ‘in a culture as image-saturated as ours, we no longer know 

what an image is.’ Ranciere’s argument about meaning of image holds true in the context of this bias, 

‘what you are taking for visible self-evidence is in fact an encoded message where by a society or 

authority legitimates itself by naturalizing itself, by rooting itself in the obviousness of the visible.’ In 

contemporary context the algorithmic bias helps the growth and strengthening of hegemony held by 

corporations over digital communication. Algorithmic bias can make possible an Orwellian thought of 

re-determining history by manipulating images and in turn events themselves.         

Information in the binary form conflates memory with storage and can remain ‘ “undead”: neither 

alive nor dead, neither quite present nor absent’ (Chun ibid.). When a particular photograph is shared 

and discussed widely it attains a strong characteristic of existence, many instance of the photograph is 

saved on different servers, making it not only undead but almost an immortal. This characteristic is 

determined by the users and the algorithms in the system where the photo exits. With an algorithmic 

bias the magnitude and dimensions of a given photo has increased drastically, giving it possibilities of 

newer determinations. The assemblage of digital photo can thus form a rhizome determined by 

multiplicities of algorithm.    

Digital photo and Monopoly of Knowledge 

Discussing archives and collections of photographs, Mitchell (ibid.) notes, 

People’s knowledge of the world came to derive increasingly from pictures, 

institutions began to wield and consolidate their power through the collection and 

dissemination of image, and the control of image collections became politically 

important 

Since sharing is now considered a default function of photograph and our communication is 

dominated by images. The devices and network are equipped or configured to enable the faster 

sharing. While users share photos and information to enhance ‘connectedness … and also helps many 

acquire a (global) stage for public viewing’ (Dijck 2013), the photographs are saved as information on 

servers owned by many social networking platforms. Innis (2009) shows that certain sections or 

groups in society have a hegemonic presence due to their monopoly over knowledge. In digital 

communication, Facebook and Google with their dominance over online sociality (Dijck ibid.) can 

capture a large amount of users’ data and clearly gain the monopoly of knowledge. Facebook in its 

effort to connect everyone on internet recently introduced internet.org offering free services to 

selected websites and portals through a mobile app. While Facebook and its partners would have us 
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believe that it is attempting to bridge the digital divide, the truth is otherwise. By being a gateway to 

internet, it can easily gather information, hence the knowledge from sections of society who are 

presently not connected to the internet. Monopoly of knowledge is one dimension of such initiative; it 

is in fact monopoly over a virtual space. By offering free services to selected websites internet.org 

would build a base of users and create a virtual space for communication. This makes possible the 

gathering of users’ data on one hand, and on the other, the space produced in the actions of the users 

becomes a commodity that can be monetised. Free services can be slowly cut down, forcing the users 

to pay for communication on such virtual spaces, rendering the technology giants into empires of the 

world. Such an empire will perhaps shape the ideologies conducive to the hegemonic forces. In the 

Indian scenario, the government, and the telecom giants along with the international technology giants 

are seeking to create an empire of knowledge complete with the conservative and repressive regimes, 

prevalent today.  Internet.org announcing their launch in India claimed on their website that ‘This is a 

big step forward in our efforts to connect everyone to the internet, and to help people share their ideas 

and creativity with the entire world. We’ll continue to improve the experience and roll it out to other 

parts of the world’ (“Internet.org App Now Available in India — Internet.org,” n.d.). Facebook is 

offering internet.org in partnership with Reliance Communications. 

Through its course of life on a social networking platform a photo would gain more value in the form 

of captions and comments. A photograph can be interpreted in several ways, the caption or a text adds 

the ‘missing voice explaining the picture’ (Sontag ibid.), the comments can further the value by 

adding perspectives of different users to it. For instance a digital photo would have different meanings 

depending on the social networking platforms where it is shared, each platform would add different 

meaning depending on the interface and semiotics of the network. Therefore the caption and 

comments on a photo further add information or knowledge on to the digital photo (much like the idea 

of hyper-resemblance), enriching the social experience and consumption of image all the while 

strengthening Facebook or Google’s monopoly over knowledge.   

A collection of digital photographs as new media objects can allow for a monopoly of knowledge 

only when it can be interpreted in different ways, i.e. only when it can be accessed or processed using 

algorithms. Therefore monopoly of knowledge is actually attained by developing and owning 

algorithms that can help in sustaining the mechanisms of control. Hackers or developers from the 

free/open software movement could be considered as the Innis’ (ibid.) notion of ‘subverting forces at 

the fringes’. They can develop solutions and algorithms to attain more knowledge; however they 

cannot reach mass users due to the complexity involved in acquiring hardware, embedding the 

algorithm and disseminating the devices. The users can also be seen to be at the fringes; however their 

effort or labour is used for perfecting the system. For instance new products or online services are first 

launched as ‘beta’ test versions. Based on users’ feedback, the drawbacks (referred to as bugs in 

software terms) are fixed. As Andrew Goeffy (2008) writes,    
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Algorithms act, but they do so as part of an ill-defined network of actions upon 

actions, part of a complex of power- knowledge relations, in which unintended 

consequences, like the side effects of a program’s behaviour, can become 

critically important 

This importance is addressed in such a way that the system or product does not fail. The flaws are 

systematically identified and system or product is iteratively perfected with the effort from the end 

users. Constant connectedness of users, has a connotation of accumulation of social capital for the 

user, however it actually meant owners amassing economic capital (Dijck ibid.). Users would perhaps 

face isolation and social disadvantage if they leave the social networking platform, in contrast users 

data is commoditized by the platform owners (Fuchs ibid.). The software firms and social networking 

platforms serve as non-owning class serving surplus products for users. In case of digital photos the 

roles are reversed since users become the non-owning class who produce surplus information which is 

consumed by the corporations or hegemonic forces. Among the two, the latter is unpaid labour since 

the users get no monetary value for the information they produce, in what Adorno (2001) refers to as 

‘free time.’ Users perceive activities of consuming photos, liking and commenting on them as leisure, 

however these activities are considered as work that generates monetary value.   

Algorithms have fostered to great effect the authority and control that is delegated to it, meanwhile the 

control or domination over algorithms is maintained within a hegemonic framework by implementing 

an “algorithmic infrastructure” (systems that operate with algorithmic logic) (Sandvig, Hamilton, 

Karahalios, Langbort ibid.). This algorithmic logic seems essential to sustain the monopoly of 

knowledge.  As Dijck (ibid.) suggests, 

Platform owners and app developers are producing agents and social forces; they can 

exercise economic and political power to change or sustain existing hierarchies and 

deploy their technologies to do so 

Reiterating the argument from second chapter, the developers/researchers/scientists are themselves 

treated as modules, invoked depending on the need. Algorithms are developed and translated into 

programming language specified by institutional needs. The developers/researchers/scientists are 

often enclosed confined to conditional framework; hence they are never in a position to challenge the 

monopolies of knowledge or the algorithmic infrastructure. Rephrasing Rancière (ibid.) in the context 

of algorithmic infrastructure, the engineers are trained and oriented in the mass production of 

‘utilitarian solutions’ with a ‘functionalist vision’. They are rather configured to adhere to the force of 

hegemonic production. Engineer1 and Engineer2, work for smaller teams that contribute to a large 

global corporation, they develop solutions for consumers elsewhere. In an Indian context, engineers 

are reconfigured to behave as a like upper caste/class individuals to sustain the class/caste hegemony 

in society. The users reprogram themselves to the new technological designs and developments 

(McCosker and Milne ibid.), since it allows them to stay connected with many other users. The 

programmers reprogram themselves to meet users’ demands, new hardware developments (for faster 
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and better performance) and as Dijkstra’s (Dijkstra cited in Chun ibid.) opines, ‘to make the 

correspondence between the program (spread out in text space) and the process (spread out in time) as 

trivial as possible.’ Large software firms user similar business models to maintain their monopoly in 

business, perhaps also to achieve a monopoly over knowledge.   

Conclusion 

As discussed in the third chapter, algorithms have become means to interpret our sense of seeing 

electronically. Algorithms are developed to map human actions mathematically, so that the electronic 

information can be processed and converted into tangible media formats such as digital photos, video 

and sound. ‘But we have to take  into account the fact that our body is not a mathematical point in 

space, that  its virtual actions are complicated by, and impregnated with, real actions, or,  in other 

words, that there is no perception without affection’ (Hansen ibid.). As Goffey (ibid.) argues, ‘An 

algorithm is an abstraction… its embodiment in a particular programming language for particular 

machine architecture.’ ‘Algorithms take many forms, and no digital camera or computer-based 

viewing system would be complete without them’ (Urrichio ibid.). Algorithms are written and revised 

constantly to achieve better performance (to feel real in terms of time and perception). They are 

embedded into devices through a combination of programming languages so that the software and 

hardware perform optimally. It is therefore a means to produce, process and enable consumption of 

new media objects. Though algorithms have not rendered perfection of principle of accommodation of 

human eyes in machine vision, the latter is able to achieve vision that is not possible in human vision. 

For instance, one can zoom into a scene on a display easily.      

Discussing the functions of algorithms in social networking platforms, Dijck (ibid.) writes, 

‘Algorithms that promote interlinking are not just securing a “frictionless online experience,” but also 

making that experience manipulable and saleable’, therefore objectifying or commodifying human 

experiences. ‘The functional processing of information in hybrid machine-human assemblages’ of 

machinic vision is necessary for the hegemonic forces to sustain the mechanisms of control. By 

developing algorithms and software that allow for seamless experience of interaction, production and 

consumption of new media objects over telecommunications network, users get a sense of liberty and 

agency which cannot be realized otherwise. Whilst the institutions (prisons, schools, hospitals) of 

disciplinary society as Foucault defines them, are invisibilized in this new media environment, it  

yields a society of control (Deleuze ibid.). It can rather be referred to as a society of algorithms in the 

disguise of society of spectacle through new media objects. Since the control mechanisms 

(conditional actions/consequences) are embedded into the system to counter any flaws (agencies for 

resistance) and over a period of time this process is perfecting itself.          
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While Hansen’s (ibid.) apprehensions are valid with regard to ‘digital obsolescence of the image’ or 

our body becoming ‘site of a potential resistance to—or more exactly, a potential counter investment 

alongside of—the automation of vision,’ the hegemonic forces, corporations and the state are working 

constantly in reconfiguring the users, so that the software and algorithms can sustain the control or 

even in obsolescence control can be achieved.   

Reiterating the objectives of this study I understand that the software development for digital camera 

assemblage is enclosed within an algorithmic infrastructure. The developers resemble reusable 

modules that can be reconfigured, replaced, upgraded when necessary. The promises of digital 

technology to connect every individual and enhance standards of living for everyone cannot be 

fulfilled within such a framework. The algorithmic bias and algorithmic structure aids in 

strengthening the hegemonic forces of the society, imitating the old structures with tools of digital 

technology. As Deleuze and Guattari (ibid.) note, 

The imitator always creates the model, and attracts it. The tracing has already translated 

the map into an image; it has already transformed the rhizome into roots and radicles. It 

has organized, stabilized, neutralized the multiplicities according to the axes of 

significance and subjectification belonging to it. It has generated, structuralized the 

rhizome, and when it thinks it is reproducing something else it is in fact only reproducing 

itself. 

 

To understand the meanings and cultural practices that emerges from the enormous production and 

consumption of new media objects such as digital photo, video, audio, documents etc. it is necessary 

to understand the digital technology and the algorithmic logic that makes it possible to produce and 

consume continuously.        

Limitations and Further Scope 

Having limited or no access to the backend of popular camera software this study is based on the 

peripheral information describing the generic nature of software development for cameras. Hence the 

understandings of the instances of assemblage or process of reconfiguration that emerges here are not 

well refined. A nuanced understanding of the intervention in photography can be achieved by 

documenting and analysing the entire life cycle of a camera software or smartphone camera app (from 

conceptualization, to development, to final release, use and maintenance of the product). With newer 

and faster changes in machine vision users’ connection to photos and photography software has 

transformed by many folds. Therefore this nuanced knowledge could contribute for a better 

understanding of contemporary visual culture practices and communication practices. 

I am deliberately restricting the study to understand the workings of software and algorithms, without 

interrogating the aspects of memory and affects in relation to digital photos. This study can be 

extended further to explore the influences of software on memory and affects in human life. 
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Given the volatile nature of digital technology, many technical and social networking terms used in 

the study could change or be obsolete in no time.  
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APPENDIX I: INTERVIEW GUIDE 

Interview Guide 1 (for interview with photographers) 

1) How often do you click photos? 

2) What device/s do you use? 

3) What instigates you to click a photo? 

4) How do you view them? How often do you look back at old photos? 

5) How different is it to see printed photograph as compared to a digital photo? 

6) How often do you see the photos that you click? 

7) What would be one of your favorite photos? 

8) What does an old photo invoke? 

9) What does a very old photo from your parent’s album invoke? 

10) How does the software intervene in photography (the software in a camera, phone, computer, 

any software that is part of your clicking or viewing experience)? Your opinion 

11) What feature do you like in software? Do you think any features are missing in particular? 

12) Where and how do you share the photos? 

13) How relevant is it to share a photo? How do you choose which photo to share? 

14) If you view or share images on a social media website, does that have any influence in the 

way you view, click or share images 

Interview Guide 2 (for interview with software developers) 

1) How long have you been working as software developer? 

2) Could you talk about some of the software products you have developed or tested? 

3) What are the different stages of developing camera software? Can you elaborate each step?  

4) How different is it to develop camera software from other kinds of software? 

5) What are the programming languages you use in developing camera software? 

6) Can you talk about SDKs or APIs that you use in developing the software? 

7) Are there any visual design experts or photographers who give feedbacks? Who are they and 

at what stage are they introduced? 

8) How often do you click photos? 

9) What is your understanding about photography? 

10) Do you ever try to hack the software on your camera to add/change some features? 
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APPENDIX II: DETAILS OF INTERVEWEES 

Photographers 

No. Name Age Occupation 
Category and description of the 

nature of photography 

1 Anita 60 Senior professor  

Prosumer photographer 

Most of the photos she clicks are 

personal. Regularly shares photos 

on Facebook 

2 John 63 Senior professor 

Prosumer photographer 

Most of the photos he clicks are 

personal. Regularly shares photos 

on Facebook 

3 Nikhil 33 Freelance photographer 

Professional photographer 

He is commissioned by agencies 

for shoots regularly. His photos 

are used for large advertising 

campaigns 

4 Peter 32 

Freelance photographer, 

Photo Editor of a photo 

magazine 

Professional photographer 

He is commissioned by agencies 

for shoots regularly. His photos 

are used for large advertising 

campaigns. He also runs a photo 

magazine to collaborate with 

other photographers 

5 Mohan 42 

Creative Director in 

advertising, editor of a 

photo magazine 

Photojournalist 

He documents the city every day 

and shares the photos on multiple 

platforms. 

 

6 Mahesh 63 
Senior artist and former 

photographer 

Former professional 

photographer 

He does not indulge in digital 

photography, however he has 

great knowledge about 

photography and art 

7 Sharat 56 Freelance photographer 

Professional photographer 

He has been a full time 

photographer for over 30 years. 

He has used different kinds of 

camera, and he is now proficient 

with digital camera and editing 

suite. He does not indulge in any 

social networking platforms   

8 Sunil 53 Owner of a colour Lar 

Former professional 

photographer 

He has been working in the field 

of photography for over 35 years. 
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He owned a colour lab and 

specialized in enlargements.  

9 Neha 37 Advertising professional 

Prosumer photographer 

She is an avid instagemmer. She 

organizes instameets to meet 

other instgrammers with similar 

interest  

 

Engineers 

No Pseudonym Age 
Occupation 

1 Engineer 1 30 Developer and Project Co-ordinator 

2 Engineer 2 35 Testing engineer 
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