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ABSTRACT 

We present the results of an exploration to understand the 

accessibility of smartphone photography for people with 

motor impairments. We surveyed forty-six people and 
interviewed twelve people about capturing, editing, and 

sharing photographs on smartphones. We found that people 

with motor impairments encounter many challenges with 

smartphone photography, resulting in users capturing fewer 

photographs than they would like. Participants described 

various strategies they used to overcome challenges in order 

to capture a quality photograph. We also found that 

photograph quality plays a large role in deciding which 

photographs users share and how often they share, with most 

participants rating their photographs as average or poor 

quality compared to photos shared on their social networks. 

Additionally, we created design probes of two novel 

photography interfaces and received feedback from our 

interview participants about their usefulness and 

functionality. Based on our findings, we propose design 

recommendations for how to improve the accessibility of 

mobile photoware for people with motor impairments.  
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INTRODUCTION 
Personal photography is an important aspect of 

contemporary life. Traditionally, people engaged in personal 
photography to capture memories from vacations, family 

gatherings, and special events such as weddings and 

graduations [22,27]. Today, with the proliferation of 

smartphones capable of capturing digital images, personal 

photography has evolved to include everyday mundane 

activities [22]. The increase in photographs taken by 

smartphone users has led to the development and popularity 

of applications like Instagram and Snapchat that support the 

capture, editing, and sharing of photographs. 

Although smartphone cameras have expanded the 

accessibility of photography to general users by making 

photography simple, cheap, and ubiquitous, smartphone 

photography still poses significant accessibility challenges to 

people with motor impairing conditions such as Parkinson’s 

disease, and for people who experience motor difficulties as 

the result of injury, age-related tremor, or other impairments. 

Smartphone photography poses different challenges 

compared to other activities users perform on smartphones, 

such as composing emails or browsing the internet. 

Capturing photographs on a smartphone requires users to lift 

the phone, aim the lens toward their object of interest, and 

actuate the shutter, all within a limited amount of time to 

capture the intended shot. For many people with motor 

impairments, performing these actions requires a great deal 

of time and physical effort.  

Previous research has explored the accessibility challenges 

faced by users who are blind or have low vision when taking 

photographs with a smartphone [1,12,29]. However, the 

accessibility challenges for photography faced by users with 

motor impairments has been unexplored. To make 

smartphone photography more accessible to people with 

motor impairments, we must first understand the challenges 

users with motor impairments face and the strategies users 

employ to overcome those challenges. 

To further our understanding of the accessibility of 

smartphone photography for people with motor impairments, 

we surveyed forty-six people with motor impairments about 

their behaviors and experiences with capturing, editing, and 

sharing photographs. We also conducted twelve semi-

structured interviews to gain a detailed understanding of the 

experiences and behaviors of people with motor impairments 

when engaging with smartphone photography. During these 

interviews, we presented design probes of two novel 

accessible photography interfaces to our participants and 

solicited feedback about their usefulness and functionality.        

The contributions of this work are: (1) a description of the 

challenges experienced by people with motor impairments 

when taking photographs on a smartphone; (2) a description 

of the strategies users employ to ensure they capture the best 

possible photograph; (3) a description of how users’ 

perceptions of their photographs influence their photo 
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sharing behaviors; (4) user feedback on two novel accessible 

photography interfaces; and (5) design recommendations for 

how to improve the accessibility of mobile photoware (i.e., 

mobile software for photo capture, editing, and sharing [3]) 

for people with motor impairments.   

RELATED WORK 

Our work adds to, and builds upon, previous research on the 

importance of personal photography, the practice of photo 

sharing, the accessibility of smartphone photography for 

users with visual impairments, and the accessibility of 

smartphones for people with motor impairments.    

Personal Photography 

Personal photography is photography that “is done by non-

professionals for themselves and their friends and intimates” 

[27]. The role of personal photography in our daily life has 

changed throughout the years. Family and tourist 

photography were the dominant forms of personal 

photography before digital cameras became mainstream 

[22]. When the price of digital cameras become more 

affordable to consumers, personal photography expanded to 

include capturing special and rare moments as well as 

capturing the mundane experiences of daily life [22]. 

Mobile phones capable of capturing digital images furthered 

this trend of capturing everyday life. In their analysis of 

photographs captured by camera phone users, Kindberg et al. 

found that photographs taken by their participants fell into 

two dimensions, affective (conveys emotion) versus 

functional (aids in the completion of a task), and social 

(intended to share with others) versus individual (for oneself) 

[15,16]. This taxonomy demonstrates that personal 

photography in the age of digital cameras and camera 

phones—including smartphones—can serve many different 

roles and functions, making it a versatile and important part 

of daily life for many people. 

Many people with motor impairments, however, cannot 

participate in smartphone photography—and consequently 

personal photography—as often as they would like due to the 

time and effort required to take photographs. By 

understanding what challenges people with motor 

impairments encounter when taking photographs, we can 

create more accessible photography solutions to allow users 

to engage in and reap the benefits of personal photography. 

Photo Sharing 

Sharing photographs is a common practice people have 

participated in throughout the history of photography [6]. 

Photo sharing often serves as a form of storytelling, with 

users telling stories with and about the photographs they take 

[6,18,26]. Photo sharing can also serve social uses such as 

constructing personal and group memory, creating and 

maintaining social relationships, self-presentation, and self-

expression [28]. Before the ubiquity of digital photography, 

photo sharing was often co-located, with photographers 

sharing their printed photographs in photo albums or by 

placing photographs throughout their home [18,26]. Today, 

digital photographs are distributed through various mediums 

such as multimedia messaging services (MMS), email, and 

social networking sites such as Facebook, Instagram, and 

Snapchat [13,18,32]. As a result, photo sharing has become 

increasingly public, placing additional importance on the 

quality and aesthetics of shared photos [5,13].   

Many people with motor impairments would like to engage 

in more photo sharing practices, but poor-quality photos that 

arise from difficulties experienced during photo capture are 

an impediment to users sharing as much as they would like. 

Improving the accessibility of smartphone photography will 

allow users to participate more in photo sharing practices.   

Accessibility of Smartphone Photography 

Investigations into the accessibility of smartphone 

photography have focused primarily on the experiences of 

users who are blind or have low vision. Researchers have 

found that blind and low-vision people do take photographs, 

but the lack of non-visual feedback about objects in the 

camera’s view was a significant barrier to access [2,12]. 

Techniques to assist blind and low vision users with aiming 

the camera and receiving feedback on objects in the scene 

have been created and tested with users [1,29,30].  

So far, the experiences of people with motor impairments 

with smartphone photography have been unexplored. 

TeleTourist [8] by de Greef et al. allows users with mobility 

restrictions to capture photos from a livestream, but they did 

not focus on smartphone photography. We hope our 

investigation into the behaviors and experiences of people 

with motor impairments will lead to the development of 

more accessible smartphone photoware. 

Smartphone Accessibility and Motor Impairments 

Numerous researchers have investigated the accessibility of 

smartphones for people with motor impairments. 

Researchers who investigated how people with motor 

impairments interact with smartphones in their daily lives 

found that smartphones can provide more independence 

[4,14,23]. Although smartphones do provide benefits, people 

with motor impairments still encounter difficulties operating 

their devices. The biggest difficulty is the accessibility of 

smartphone touchscreens [9,10]. People with motor 

impairments may use multiple fingers or various parts of 

their hand to touch the screen, which results in inaccurate or 

unrecognized touch gestures [4,21,25]. As a result, 

performing actions that require precise touch and gesture 

input can be a challenge [4,7,19,20].  

Smartphone photography presents different accessibility 

challenges that have not yet been explored. Photography 

requires the user to lift their phone, frame the intended shot, 

and actuate the shutter. Our research highlights accessibility 

challenges users encounter while performing the actions 

required to capture, edit, and share quality photos.  

SURVEY: DATA COLLECTION AND ANALYSIS 

To better understand the experiences of people with motor 

impairments when they engage in smartphone photography, 



we surveyed people with motor impairments to learn about 

their behaviors and experiences using a smartphone to 

capture, edit, and share photographs. Our survey contained 

closed- and open-ended questions to gather information 

about the respondents’ behaviors and experiences with 

smartphone-based photoware.  

Participants 

We surveyed adults in the U.S. with motor impairments. We 

recruited respondents by advertising our survey on Twitter 

and Facebook (targeting followers of organizations 

associated with motor-impairing conditions), by contacting 

local and national organizations that serve people with 

motor-impairing conditions, and through word-of-mouth. As 

an incentive to take our survey, each respondent who 

completed the survey could choose a motor-disability-related 

non-profit organization from a predetermined list to receive 
a $1 donation. We received a total of 91 responses, of which 

45 were discarded due to incompleteness, resulting in a total 

of 46 survey responses suitable for analysis. The average age 

of our survey respondents was 42.6 (SD=14.5). Twenty-

three respondents were female, and 23 were male. 

Respondents reported various motor impairing conditions 

and effects, including cerebral palsy, spinal muscular 

atrophy, arthritis, hand tremors, and muscle weakness.  

Analysis 

The first author read and open coded the open-ended survey 

responses. Together with a second researcher, the open codes 

were reduced to codes which were most relevant to our 

investigation. Codes were constructed around two themes, 

challenges experienced by users when engaging in 

smartphone photography, and strategies users employ to 

overcome challenges. Codes used for analysis can be found 

in our supplementary materials. 

SURVEY: FINDINGS 

This section presents results from our survey of people with 

motor impairments about their photo capture, editing, and 

sharing behaviors. Overall, we found that people with motor 

impairments do use smartphones for photography, but that 

they capture and share fewer photos than they would like due 

to the perceived poor quality of captured photos. We 

designate quotes from our forty-six survey respondents using 

R# (survey respondent identification numbers go above 

forty-six because our survey software also assigned numbers 

to incomplete responses). 

Photo Capture 

Our survey respondents typically capture photos using the 

default camera app on their devices (85.7%). Fourteen 

respondents (33.3%) used Facebook, 10 (23.8%) used 

Instagram, 8 (19.0%) used Snapchat, and 3 (7.1%) used 

Microsoft Pix.  

Respondents reported capturing a variety of different types 

of photos, including photos of nature, pets, and food. We 
asked survey respondents to report what they currently take 

photos of, and what they would like to be able to photograph. 

Ten respondents (22%) reported that they currently take live- 

 
How often do you 
capture photos? 

How often would 
you like to 

capture photos? 

Daily 19 (45.2%) 31 (73.8%) 

Weekly 14 (33.3%) 9 (21.4%) 

Monthly 2 (4.8%) 1 (2.4%) 

Less than once a 
month 

1 (2.4%) 1 (2.4%) 

Never  6 (14.3%) 0 (0.0%) 

Table 1. Number of responses for each category for self-

reported photo capture frequency and preferred frequency.  

action shots (e.g., photos captured at sporting competitions 

or dance recitals), although twenty (43%) reported that they 

would like to take live-action shots, indicating that live- 

action shots are difficult for some users to capture. There was 

no other difference between what photos respondents 

currently capture and what they would like to capture. 

We asked respondents to report how often they currently take 
photographs, and how often they would like to take 

photographs. Table 1 shows the response breakdown from 

our respondents. Only 19 respondents (45%) reported taking 

photos daily, but 31 respondents (74%) reported wanting to 

take photos daily. Six respondents (14%) reported never 

taking photographs, a number that dropped to zero when 

asked how often respondents would like to take photographs. 

These results indicate that people with motor impairments do 

take photographs with smartphones, but that they would like 

to take photos more often. From our survey data, we 

identified four primary challenges that users with motor 
impairments encounter when capturing smartphone photos: 

steadying the phone, framing the shot, zooming, and 

actuating the shutter.   

Steadying the Phone 

Keeping the phone steady during photo capture was a major 

concern for 25 respondents (69.4%). Respondents reported 

using a steady surface—including their own bodies—to 

steady their phone before photo capture. R80 described his 
strategy: “I have to try to set my hand on something to help 

minimize the tremor, sometimes that is my leg, a table or arm 

rest.” Another common strategy was to take multiple photos 

in rapid succession with the hope that at least one of the 

photos would be of good quality. R100 described his strategy 

as: “hitting capture as many times as possible or capturing 

stills from a video.” Respondents also reported asking others 

to capture photos on their behalf. When asked what strategies 

do you employ to assist you with taking photos on a 

smartphone, R58 wrote: “If I want to take a picture when my 

symptoms are prevalent, I just don’t do it, or ask someone 

else to take the picture for me.”   

Framing the Shot 

Twelve survey respondents (33.3%) experienced difficulties 

accurately framing their object of interest within the photo. 

Some respondents reported difficulties with involuntary 



movements that caused their photos to be poorly framed. R42 

described how tremors impact his framing: “My hand 

tics/tremors affect framing and focus. I sometimes miss shots 

I want because I have to move my hand instead of lining up 

a shot.” 

Other respondents had difficulty framing specific type of 

shots, such as close-up shots: “…taking close up photos is 

difficult due to the fact that focusing and getting the right 

frame are things that take an extra hand to setup. Or if I’m 

holding onto the object in question…I often have to press the 

in-frame hand against the outer case of my phone and 

manipulate the object to fit the frame rather than manipulate 

the camera to fit the shot. It’s awkward to do it that way to 

say the least” (R68).   

Zooming 

Twenty-eight survey respondents (77.8%) reported 

difficulties accessing and controlling the zoom functionality 

on their camera apps. Respondents found it difficult to zoom 

while keeping the phone steady. R26 wrote: “Zooming can 

be a challenge both because it requires a two-finger 

movement while holding the phone and also keeping the 

phone steady in high zoom situations.” In some situations, 

accessing the zoom accidently triggered other functions: 

“…also, it’s difficult to operate the zoom while holding the 

phone and to keep from taking multiple shots accidentally 

(pressing too hard/holding the pressure too long)” (R51).   

Actuating the Shutter 

Twelve survey respondents (33.3%) reported challenges 

actuating their camera’s shutter. The location of the camera 

button was a particular point of concern: “I have to use one 

hand to hold the phone and my other hand to press the camera 

button. If the camera button were put closer to the edge of 

the screen, I might be able to take photos with one hand and 

use the other hand for balance, etc.” (R18). R42 described 

how changing the placement of the camera button could be 

beneficial: “A camera button in the middle of the screen 
would let my tics/tremors affect the camera position less. 

Having the camera button on one end makes it like a fulcrum 

and the tiniest movement is amplified on the opposite end. I 

imagine gripping my phone near the middle (to hit a centered 

tap target) would lead to smaller changes in position.” 

Voice activation was seldom used by respondents to actuate 

the shutter. Six respondents (14%) reported that they use 

voice activation occasionally, one respondent (2%) reported 

that they use speech input frequently, while the remaining 

respondents (83%) reported never using voice activation.  

Post Capture 

Post capture includes practices and behaviors surrounding 

the editing and sharing of captured photographs. Survey 

respondents reported using several kinds of software to edit 

photos. The most popular choice was to edit photos using the 

default camera app (55%), followed by Instagram (33%) and 

Facebook (33%). Only four respondents (11%) reported 

never using any photo editing software.   

  
How often do you 

share photos? 

How often would 
you like to share 

photos? 

Daily 5 (12.2%) 17 (41.5%) 

Weekly 19 (46.3%) 21 (51.2%) 

Monthly 11 (26.8%) 3 (7.3%) 

Less than once a 
month 

3 (7.3%) 1 (2.4%) 

Never  3 (7.3%) 0 (0.0%) 

Table 2. Number of responses for each category for self-

reported photo sharing frequency and preferred frequency. 

Regarding photo sharing, we asked our survey respondents 

how often they share photos, and how often they would like 

to share photos. A breakdown of these survey responses can 

be found in Table 2. Five respondents (12%) reported sharing 

photos daily, while seventeen respondents (42%) indicated 

they would like to share photos daily. Six respondents (14%) 

reported never sharing photos or sharing less than one photo 

a month, but all respondents indicated that they would like to 

at least share photos monthly. Email (73%), Facebook 

(66%), and in-person (42%), were the most common ways 

respondents shared photographs. 

When survey respondents were asked what prevents them 

from sharing photos, the overwhelming response was poor 

photo quality: “My photos aren’t that great” (R53); “My 

tremors often cause blurred photos” (R80); “Less share-

worthy photos. Photo quality” (R26). 

Discussion 

Our survey results show that people with motor impairments 

do engage with smartphone photography, but that they 

encounter many challenges when taking photos with a 

smartphone. The primary challenges we identified were 

steadying the phone, framing the shot, zooming, and 

actuating the shutter.  We found that users employ various 

strategies to overcome these challenges, such as asking 

others to take photos on their behalf and using a solid surface 

or body part to steady their phone before photo capture. Our 

results also show that people with motor impairments do not 

share photos as often as they would like due to poor photo 

quality.   

DESIGN PROBES  

The results from our survey study showed that people with 

motor impairments have difficulty physically controlling 

their phone, which tends to lead to shaky or poorly framed 

photos. To understand users’ thoughts and preferences 

toward alternative methods of photo capture, we created two 

design probes of novel accessible photography interfaces. 

Design probes serve as “tools for design and understanding” 

[31]. As such, we used our design probes to elicit feedback 

on two proposed concepts that we developed in response to 

themes arising from our survey data: Pair Photography and 

Infrastructure Camera Control. 



Pair Photography 

Pair Photography is a form of cooperative photography 

[11,33,34] which allows two smartphone users to collaborate 

to capture photos. This was inspired by the fact that many of 

our survey respondents described asking others to take 
photographs for them; our probe aims to give people with 

motor disabilities increased agency and control when they 

must ask someone else to take a photo on their behalf. In Pair 

Photography, one user serves as the camera operator, and 

the second user (i.e., the person with a motor impairment) 

serves as the director. The operator is responsible for 

framing and capturing the photo, while the director is 

responsible for telling the operator what should be in the shot 

and how to frame it. To ensure that the director and operator 

are in sync, the image in the operator’s view finder is 

streamed to the director’s phone in real-time. As a result, the 

director can provide real-time instructions over a voice 

channel to the operator, and any actions performed by the 

operator will be immediately visible to the director. When 

the operator captures the photograph, the image will be 

stored directly on the director’s phone.         

We demonstrated Pair Photography using two smartphones 

running Skype (Figure 1). The director phone was given to 

the participant, and the operator phone was handled by one 

of the researchers. A Skype video call was made between the 

operator and director phones. The camera feed of the 

operator’s phone was set to stream images from the rear-

facing camera, allowing the participant to see the shot the 

interviewer was framing on the director phone.  

 

Figure 1. We used two smartphones connected through a 

Skype call to demonstrate Pair Photography. The image 
framed by the operator (left) is streamed to the director’s 

phone (right) in real-time. 

Infrastructure Camera Control (ICC) 

Infrastructure Camera Control (ICC) allows a smartphone 

user to access, control, and capture images from cameras 

located at a specific location, such as an amusement park, 

public square, or the user’s home. ICC was inspired by 

survey respondents who mentioned difficulties controlling 

their phone and navigating inaccessible environments; our 

probe aims to give people with motor impairments 

opportunities to capture photos from perspectives or vantage 

points that may not have been accessible to them. Once a user 

has gained access to the network of cameras, the user can 

alternate between different cameras to find the desired view. 

The user can also tilt and pan the camera, as well as zoom in 

and out. When the user captures a photograph, it will be 

stored directly on the user’s phone. 

 

Figure 2. We demonstrated ICC using a meeting room 

outfitted with 11 webcams (top). Different perspectives of the 

room (bottom) could be viewed by selecting hotspots (the red 

circles in the top image) in the web app.     

We demonstrated ICC using a custom setup located at our 

facilities (Figure 2). Our setup consisted of a meeting room 

outfitted with eleven webcams placed throughout the room 

in such a way that each camera provided a different view. A 

custom web app allowed users to alternate between different 

cameras located in the room and to see their respective feeds. 

INTERVIEWS: DATA COLLECTION AND ANALYSIS 

We conducted semi-structured interviews to gain a more in-

depth understanding of the smartphone photography 

behaviors and experiences of people with motor 

impairments. The interview questions were designed to 

further probe themes that emerged from our survey results. 

Participants were asked about their smartphone photography 

practices, including how often they take, edit, and share 

photographs, what their experience is like when engaging in 

smartphone photography, and what challenges, if any, they 

encounter when engaging in smartphone photography 

practices. Participants were also asked to share examples of 

photographs they have taken and to discuss their experiences 

of taking the photographs. Some participants were asked to 

photograph a doll in the interview room so that we could 

view their photography strategies first-hand. Finally, we 

asked participants to provide feedback on our two design 

probes of novel accessible photography interfaces.  

Participants 

We conducted semi-structured interviews with twelve 

participants (7 female, 5 male, average age 39.1 years, 

SD=12.0). Participants were recruited through the same  



ID Age Sex 
Self-reported motor 

impairment 
Smartphone 

owned 

P1 51 F Essential Tremor iPhone 7 

P2 19 F 
Right-sided 
Hemiparesis 

iPhone SE 

P3 44 F Cerebral Palsy iPhone SE 

P4 30 M Cerebral Palsy Samsung Galaxy S6 

P5 39 F Cerebral Palsy iPhone 7 

P6 65 F Cerebral Palsy iPhone 7 

P7 35 F Muscular Dystrophy iPhone 6 plus 

P8 38 F Cerebral Palsy Samsung Galaxy S6 

P9 31 M Cerebral Palsy Samsung Galaxy S6 

P10 25 M 
Becker Muscular 

Dystrophy 
OnePlus 5 

P11 50 M Parkinson’s Disease LG v20 

P12 43 M 
Amyotrophic Lateral 

Sclerosis (ALS) 
iPhone 6s 

Table 3. Demographic information for interview participants.  

means as our survey study (see above). Interviews were held 

in-person at our facilities and lasted about one hour. At least 

two researchers were present for each interview, with one 

researcher leading the interview and the other(s) taking notes 

and asking follow-up questions. Each participant was 

compensated with a $100 Amazon gift card, and participants 

could request up to $50 in travel reimbursement costs, also 

provided in the form of an Amazon gift card. Participant 

details can be found in Table 3. 

Analysis 

Each interview was recorded and transcribed. Transcripts 

were coded by the first author using inductive analysis [17] 

and refined in collaboration with a member of the research 

team. Like our survey data, codes were constructed around 

two themes, challenges users experience when capturing, 

editing, and sharing photographs, and strategies users 

employed to overcome those challenges. Codes used for 

analysis can be found in our supplementary materials.           

INTERVIEWS: FINDINGS 

This section presents the results of our investigation into 

understanding the behaviors and experiences of people with 

motor impairments when using smartphones to capture, edit, 

and share photographs. We found that the time and physical 

effort required to capture photographs deterred our 

participants from capturing many photos. We also found that 

participants perceived their photos to be of lower quality 

compared to people in their social network, resulting in them 

sharing fewer photos than they would like. Similar to the 

results from our survey, our interview results show that 
people with motor impairments do engage in smartphone 

photography, but current smartphone photoware presents 

significant accessibility challenges that prevent users from 

engaging in personal photography as often as they would 

like. Interview participants’ feedback on our two design 

probes offers insight into possible avenues for creating 

accessible photoware. We designate quotes from our twelve 

interview participants using P#.  

Photo Capture 

Our interview participants typically captured photos with the 

default camera app. All twelve participants stated that the 

default camera app was their primary way of capturing 

photos. A couple of participants used Instagram, Facebook, 

or Snapchat for photo capture, but typically only in specific 

situations: “Occasionally I will take some pictures with 

Facebook just to send to someone or I’ll also use Snapchat a 

little bit, but typically just the default camera app” (P10).  

Challenges experienced during photo capture for our 

interview participants were similar to the challenges 

experienced by our survey respondents: steadying the phone, 

framing the shot, zooming, and actuating the shutter. In 

addition to identifying challenges, we also identified 

strategies participants employed to overcome them.  

Steadying the Phone 

For all 12 participants, steadying the phone was a major 
challenge and required significant effort. P9 described how 

stabilization is key to preventing blurry photos: “I have so 

much muscle spasticity because of my CP [cerebral palsy], 

that when I’m not stabilizing the camera with both hands, it 

will move a little bit. It moves, it gets blurry, my picture’s 

toast.” P8 had a similar experience: “I would say because I 

move a lot, sort of the crutches and things, my hands aren’t 

steady, my button’s not steady. Then I get certain movements 

which causes, I don’t know what the terms are but like lack 

of focus, or like a hazy focus or photo where you see 

movement that you didn’t intend.”   

Like our survey respondents, interview participants 

mentioned steadying themselves on solid surfaces before 

attempting to capture a photo: “If I can steady myself, if I’m 

walking down the middle of the sidewalk, whatever, if I can 

actually rest my body on a pole or on a wall of a building. 

Actually, I lean on my wife to take a photo because my body 

just can’t stop. It seems like I’m constantly in motion” (P4). 

For P3, attempting to steady the phone introduced other 

problems into the photo: “…you saw me earlier trying to 

balance it on my left hand rather than actually taking it one-

handed, cause if there’s something specific I want to get and 

I want to hold the camera steady, I’ll try to do that. But then 

I end up sometimes with my finger in the shot, because of the 

way my dexterity in my left hand is.”  

Capturing multiple photographs quickly was another 

strategy participants employed, and was useful for situations 

where people or objects were in motion: “We were at a 10K 

run and I was taking pictures of my husband and his brother 

and some of the other family members. I literally just did the 

function where you hold the button down and you take a 

million pictures, so then at least I knew that there was going 

to be a better chance of me getting one that was actually clear 

instead of holding it and trying to take the picture” (P1).  



When participants felt they could not adequately steady the 

phone, they often asked others for assistance. P1 explained: 

“I’m never going to take a picture like this by myself or with 

friends just because it never turns out. I just know that. 

Anything that is like, ‘this is really cool’ and I kind of frame 

it up and then I’ll hand the phone to somebody and I’m like 

‘can you take it?’ because my hands shake.” Participants also 

mentioned that they ask others to capture cool or interesting 
photos: “The fountain was really pretty, and so I’m like, ‘hey, 

can you take a picture of the fountain and send it to me?’ 

Because I want to see this really pretty stuff, and I don’t think 

I can do it very justified” (P2). 

Framing the Shot 

Ten interviewees (83.3%) experienced difficulties accurately 

framing their object of interest within the photo. When asked 

to describe issues with their photos, P9 responded: “…things 
would be kind of off center maybe, not framed well. They 

are not aesthetically pleasing photographs.” P2 described 

difficulties taking photos of her dog: “I would say the 

framing has been one of the top things that’s happened. I’ll 

get [my dog] here [points in front of her], and I would take a 

picture and she would be like here [points off to the side].” 

Involuntary movements before capture were a problem for 

P3: “I’ll have it framed, and then as I’m trying to figure out 

how to hit that button, whether even I try with my left hand 

if I’m in the right range of motion. Like somehow I’ll jiggle 

the camera, or something, and the photo doesn’t turn out the 

way I wanted it to” (P3). Framing group shots were a 
problem for P1: “I can’t keep everybody in the frame. It’s not 

going to be clear.”               

Zooming 

Ten participants (83.3%) reported difficulties zooming with 

their camera apps. P2 described her experience: “…for 

people with my disability, with the zoom, since I can only 

use one hand, I have to support it on a table and then zoom 

in. So you don’t get a good picture when you’re doing that, 
because often you’ll get the picture of the table, not the cute, 

fuzzy little puppy that you’re trying to take a picture of.” 

Zooming poses a challenge because users like to frame their 

shot and zoom-in simultaneously. Participants noted that 

performing these actions together can be difficult: “Yeah, 

zooming is a bit of a challenge as well. Because I’m holding 

the phone here [with two hands] while trying to adjust and 

hit the button and zoom, it’s just a lot to do at once. Cause 

most of it’s a two-finger pinch kind of zoom, and that just 

takes extra hands away” (P10).  

To zoom effectively, several participants employed a 
strategy of lowering their phone to a more comfortable 

position, zooming to the desired level, then raising their 

phone again to reframe the image. P3 explains: “I can try, but 

sometimes it doesn’t work, to try to hold it in the position I 

need it, cause I don’t have the flexibility, I can’t really hold 

it with the left hand then zoom it. So I basically will go like 

this [lowers the phone] and zoom it, and then go back.”     

Zooming can be particularly challenging and inconvenient 

when capturing videos. P9 described his experience with 

zooming while filming a video: “You could maybe take a 

video of something and then pretty seamlessly zoom on it 

without it affecting your picture, whereas for me because I 

have to take my left hand off, I’m probably going to get some 

finger as I try to position the grip with my right hand. I’m 

probably going to block some image a little bit. I’m also 
probably going to try to put the camera down so I can zoom 

and then I’ll bring it back up.”  

Actuating the Shutter 

Eight interview participants (66.7%) reported challenges 

with actuating their camera’s shutter. Camera button 

placement was a factor in determining which orientation, 

either portrait or landscape, some participants would use 

when capturing photos. P3 describes why she prefers the 
portrait orientation: “I think portrait is probably easier 

because the button is closer to where your thumb would be. 

Versus landscape, it’s harder to get to the spot that you’d 

click the button.”   

No interview respondents reported using voice activation to 

capture photos. Most participants were unaware that they 

could use voice in this way. When asked about the possibility 

of using voice, many participants responded favorably: 

“Yeah, can you imagine if I had both hands on the camera, 

and I could just tell it like ‘zoom five’, and then whatever 

else. If it was actually good at doing those things, yeah, that 

would be sweet.” (P9). Similarly, P2 stated, “That would be 
pretty cool. Just saying ‘take a photo’. Boom, done. If you 

could do that, I would be very interested, and I would happily 

trade in my phone. I’d be like, ‘Okay, give me the voice 

activated one.’ Done.”.  

Some participants expressed hesitation about voice control 

because they doubted the phone would be able to recognize 

their voice: “One of the challenges I have is people tell me 

they have a hard time understanding me. My voice can get 

softer if I’m not on fully, so voice recognition, I guess, might 

have to be very precise or trained for that difference. There 

are different variations in your voice. I think in Parkinson’s 
they call it facial paralysis in your voice when you talk.” 

(P11). P5 stated simply: “No. With my speech impediment it 

doesn’t know what I mean.” 

Missed Capture Opportunities 

Steadying the phone, framing the shot, zooming to the 

desired level, and actuating the shutter often required 

substantial time and effort on the part of our participants. 

Participants often recounted times when they wanted to 
capture a photo but did not due to the time and effort 

required. P8 described a time she tried to capture photos at a 

popular tourist destination: “There’s a lot of visitors and 

things like that, and able-bodied folks will get right in front 

of something and they squat and they get down on the 

ground, and they get the right angle and everything, and I’m 

waiting for what can I balance myself against. Is there a wall 

that is proximal to the shot I want? Is there a bench that I can 



sit on? Can I zoom in to get the level of depth or close shot 

that I want from that vantage point? Sometimes I’ll see 

something and I want it, and I really don’t know how I’m 

going to get it.”  

P9 spoke more generally about missed photo capture 

opportunities: “It’s hard to point them out because you don’t 

always think about it, but I can think of plenty of times when, 

if it was just as easy as whipping out my phone and there it 

is, then I would have taken tons of photos, but because it’s a 

thing where I have to go, and I hold it, then I have to steady 

it, which is difficult for me, and then I have to take it.” P2 

described how social pressure can play a role as well: “We 

were in San Francisco, and I wanted to take a picture of the 

ticket so I would remember what time we’re leaving. I took 

it really fast because there was a long line. I looked at the 

ticket and it was blurry. That made me sad.”       

Post Capture 

Post capture includes practices and behaviors surrounding 

the editing and sharing of captured photographs. Two 

participants said they never edit their photos, while the other 

ten said they edit photos at least occasionally. Cropping was 

the most common form of photo editing. Participants also 

used filters and editing tools to change the brightness of 

sharpness of their images.  

We found that photo editing and photo sharing practices 

were tightly coupled. Participants typically edited photos 

they intended to share with others through social networking 

sites like Facebook or Instagram, or through personal 

communication channels such as MMS or email. Some 

participants edited their photos before sharing to cover up 

perceived deficiencies in the image: “A lot of times what I’ll 

do is, I’ll try to use filters that will enhance or detract from 

any sort of imperfections…sometimes if I’m just going to 

text it, I’ll just do it in the camera, brighten it, crop it, add 

something a little bit to it just to send it off, just to send it off, 

just to make it a little bit better, a little bit more clear.” (P1).  

Photo quality played a significant role in participants’ 

deciding which photos to share with others, especially on 

their social networks. P9 describes the importance of photo 

quality when sharing: “I would say it’s a big role because it’s 

one of the main reasons why it is so rare for me to do it, 

because I fear that the quality is not something that I’m proud 

of, so why would I post it?” Participants expressed less 

concern about the quality of photos shared privately: “They 

don’t really care about the sharpness, so I feel less pressured 

to have a good quality thing with close friends and my 

family” (P2).  

Design Probe 1: Pair Photography 

Pair Photography is a cooperative photography concept that 

allows two smartphone users, a director and a camera 

operator, to take photographs cooperatively by allowing the 

director to communicate with and see the camera view of the 

camera operator. Participants responded favorably to Pair 

Photography. They liked the ability to communicate directly 

with the person taking their photo to ensure they are 

capturing what they intended: “When you hand your camera 

over, even like when my husband and I hand it over for 

someone to take a photo of us, you never know how it’s 

going to turn out…to be able to kind of see exactly what’s 

happening and to be able to say something to someone, I 

think that’s awesome.” (P7). Instant access to the photo was 

another positive feature: “I would really like that a lot 
because it would be like I’m taking the photo. I could have 

my wife or my friend do it the way that I want it to look, but 

I would be able to have the photo because that actually 

annoys me a lot…she’ll take the photo, it will be on her 

phone, and then either she’ll forget to send it to me or I’ll 

forgot to say can you send that to me, and I won’t get it.” 

(P4).   

Participants noted that Pair Photography would be beneficial 

when attempting to capture photographs from angles or 

vantage points which are inaccessible to them: “Yeah, so for 

example, at the lake when I was trying to take pictures of the 

fireworks, the reason why they’re covered by the tree is 
because I couldn’t go down a hill to get to the vantage that 

wouldn’t have had the tree in the way. Versus my sister or 

my nephew, they could have taken five steps down a hill and 

done the same thing on my behalf, to get a much better 

picture than what I was able to get, based on where I was 

limited for where I could get to.” (P3).  

Participants reported feeling most comfortable with the idea 

of engaging in Pair Photography with close friends and 

family. Participants felt less comfortable about the prospect 

of engaging in Pair Photography with strangers: “I can see 

asking a stranger to take your photograph or to take a 
photography for you, but to have an app where you’re both 

looking at the same image, it might be oddly discomforting, 

a sense of privacy, that kind of thing.” (P6). However, in 

some situations, such as attending sporting events or 

concerts, participants said they might feel comfortable 

engaging in Pair Photography with strangers, but only if the 

experience could be limited to that specific interaction: “In 

that case, I feel comfortable enough to ask a stranger like, 

‘hey, can you link up with me and do that because’, as long 

as it’s not like linking our phones for indefinite periods of 

time or something like that, I’d pretty much do it with 

anybody.” (P9).    

The biggest criticism participants had about Pair 

Photography was that it required network connectivity, 

which may not be available in all places: “I think it’s great, 

especially if you’re in an area that has connectivity to the 

web. If you get into some more remote areas, like I 

mentioned hiking earlier, it might be a challenge.” (P11).  

Design Probe 2: Infrastructure Camera Control 

Infrastructure camera control (ICC) is an accessible 
photography concept that allows users to control and capture 

images from cameras located in specific locations like an 

amusement park or the user’s home. We received mixed 

feedback about ICC. P4 liked the concept because it would 



allow him to take photographs from a more comfortable 

position: “Yeah, I mean in crowded situations where I 

definitely could not safely…I lose my balance very easily, so 

in a crowded situation I try not to grab my phone or have 

anything in my hand or what not because I’m very 

unbalanced or I’ll fall. I can see that definitely being very 

helpful…if I could do it sitting down, yeah I think that would 

be very helpful” (P4). P8 liked the idea of being able to 
capture images from unique vantage points: “I go to a lot of 

museums and things like that. I think that would be super 

interesting in the context of trying to capture an incident or a 

piece of art from an angle that you can’t otherwise do.”  

P9 would be interested in the concept assuming the cameras 

are located in places that would allow the user to capture a 

good shot: “…it sounds neat because the thing that I’m 

thinking of when you say that to me, I’m thinking ‘these 

types of cameras that you are describing are going to be 

located in places where they are going to be for maximum 

visibility or something.’ If it’s a camera setup in a room or 

setup in a location like Times Square, people located that 
camera there for a reason, because it had a good view.” P9 

also added that placing cameras in the environment allows 

you to control the camera more freely: “Your camera is 

always tied to your body. It’s in your hand, and when you 

can eliminate that, it frees your camera from your own 

physical limitations.” 

Many participants expressed privacy and security concerns 

for themselves and others if accessing cameras located in 

public settings: “I think it’s an interesting concept. I would 

wonder a little bit though for myself around the security of 

just random people taking control of cameras that are in 
public spaces and taking a picture of me that I don’t realize 

is being taken.” (P3).  

The viewing angles of the cameras were a point of concern 

for P10: “Because I like getting pictures of where I am, or 

from my perspective as much as possible, and or at least in 

close proximity. So if I’m trying to get a picture of something 

that’s in that corner to remember and I’m using that camera 

[environment camera], I probably wouldn’t like the angle it’s 

getting because it wouldn’t be as memorable because it 

wasn’t a picture of my perspective.”     

DISCUSSION 

The results from our survey and interviews highlight the 

numerous accessibility challenges faced by people with 

motor impairments when engaging in smartphone 

photography. From these results, it is apparent that current 

mobile photoware is not designed to accommodate the 

various abilities of people with motor impairments. 

Steadying a phone, framing a shot, and actuating the shutter 

can be difficult tasks for people with motor impairments. The 

problem does not lie with these users, but rather with the 
design of camera applications that do not consider how 

people with motor impairments may want or need to capture 

photos using a smartphone. For example, previous research 

has shown that people with motor impairments experience 

difficulties selecting and controlling widgets on a 

touchscreen [23,25]. Thus, it is problematic that camera apps 

rely heavily on on-screen controls to capture and manipulate 

photos. Alternative methods that rely on voice, eye-gaze, or 

some combination of input methods may be more suitable 

for people with motor impairments, not only for camera 

applications, but for other smartphone applications as well.  

Improving the accessibility of smartphone photography for 

people with motor impairments will also provide benefits for 

people under the effects of situational impairments [24]. For 

example, a user encumbered by luggage may want to take a 

photo with one hand, or users in cold weather may want to 

capture a photo without removing their gloves. By designing 

more accessible photo capture methods for people with 

motor impairments, users under these and similar situational 

impairments will have more photo capture options available 

to them, improving their photography experience.     

Our two design probes, Pair Photography and Infrastructure 

Camera Control (ICC), were generally well received by 

participants. Our probes are just two possible designs out of 

many that can and should be created and evaluated with 

people with motor impairments. It is our hope that the results 

from our studies will encourage and inspire other researchers 

to create and evaluate new forms of mobile photoware for, 

and with people with motor impairments. Engaging in 

participatory design with people with motor impairments 

may unearth new design possibilities that designers and 

researchers may not be able to imagine on their own. These 

new designs should focus on all aspects of mobile 

photoware, including photo capture, editing, and sharing.  

Overall, our results show that the inaccessibility of 

smartphone photography does not just make the act of 

photography more difficult, it is also a barrier to engaging in 

the social aspects of personal photography. As photo capture 

and sharing continue to become more commonplace, 

designers must be aware that mobile photoware should be 

designed to accommodate users with varying motor abilities 

engaging in smartphone photography in a variety of different 

social and physical environments.   

Design Recommendations 

Based on our survey and interview findings, we propose the 

following recommendations on how to improve the 

accessibility of photo capture for people with motor 

impairments. It is important to note that ability is a spectrum, 

and as such, not all recommendations will apply to every user 

who experiences motor difficulties. There is no “one size fits 

all” solution, and our intent is not to propose one. Rather, we 

wish to highlight some changes that can—based on the 

feedback from our participants—significantly improve the 

accessibility of current and future mobile photoware.     

Adjustable Camera Button  

Pressing the on-screen camera button to capture a photo was 

a big problem for many participants because the location of 

the button was inconvenient given their hand placement. We 



recommend allowing users to self-adjust the location of the 

on-screen camera button. Allowing users to place the camera 

button wherever it is most comfortable and convenient for 

them will offer users more flexibility in how they capture 

photos. Adjusting the location of the camera button will also 

help users steady the phone before capture, as users could 

hold the phone in a more comfortable position without 

worrying that the camera button will be inaccessible to them.   

One Finger Zoom 

Zooming to their desired level was a difficult and time-

consuming task for participants. Performing two-finger 

pinch-to-zoom gestures requires a great deal of dexterity—a 

level of dexterity not possessed by all users with motor 

impairments. We recommend allowing users to control the 

zoom level with a single finger, either through a continuous 

on-screen control like a slider, or through a discreet control 
that allows users to select from predetermined zoom levels. 

A continuous control would allow users to more accurately 

select their desired zoom level, but may take additional time. 

A discrete control would allow users to set their level of 

zoom more quickly, but with less precision. The decision 

between speed and accuracy should be left to the user’s 

discretion. The amount of motor control possessed by the 

user will also play a role; some users may experience 

difficulties controlling a slider widget, making a discrete 

control a more appealing choice for those users.   

Promote and Expand Voice Commands  

Most participants expressed interest in using voice 

commands to capture photos, but none of them reported 

using voice to do so. Apple’s iOS does not currently allow 

users to capture photos using voice commands in their 

default camera app. Google’s Android does allow voice 

capture by turning it on in the default camera app’s option 

menu. Using voice to capture photos can drastically improve 

the photo capture experience for many users with motor 

impairments, as users can use their hands to control and 

steady the device, and their voice to actuate the shutter. We 

recommend promoting and expanding the role of voice 

commands in photo capture apps. 

Apps that currently do not allow voice commands for photo 

capture should. For apps that allow voice commands to 

capture photos, it should be made more apparent that voice 

control is an option. A voice control icon should appear along 

other on-screen icons, such as the icons indicating the level 

of flash and the current filter applied to the image. Promoting 

the availability of voice commands will make users more 

aware of the functionality, and as a result, users should be 

more likely to take advantage of it.  

Voice commands should be expanded to control more than 

just photo capture. Users should be able to control other 

features as well, such as the zoom level and which filter they 

would like to apply. Affording users more voice control will 

allow them to use their hands to steady and frame the shot 

without worrying about performing actions on the screen 

which may require additional time and physical effort.  

Limitations 

People with motor impairments have diverse abilities and 

experiences. Not all of those abilities and experiences are 

represented by our survey respondents and interview 

participants. We are pleased with the diversity of experiences 
we were able to capture through our survey and interviews, 

but we recognize that there are more perspectives that should 

be heard and considered. For example, teens with motor 

impairments may have unique perspectives and exhibit 

different behaviors around photo capture and sharing given 

the role and importance of social media in their lives. 

CONCLUSION 

We have presented results of our exploration into 
understanding the accessibility of smartphone photography 

for people with motor impairments. We found that people 

with motor impairments experience many challenges during 

the photo capture process. As a result, they capture photos 

less often than they would like due to the time and physical 

effort required to capture a good photo. We also found that 

they share fewer photos than they would like because of 

perceived deficiencies in their photos. We introduced two 

accessible photography concepts, Pair Photography and 

Infrastructure Camera Control, and received feedback from 

participants about their functionality and usefulness. Finally, 

we presented design recommendations for how to improve 

the accessibility of smartphone photography for people with 

motor impairments.  

Our research shows that people with motor impairments do 

engage in smartphone photography, but the inaccessibility of 

mobile photoware deters users from enjoying the personal 

and social benefits smartphone photography offers. We end 

with a quote from P9 about the importance of smartphone 

photography in his life: “The photographs are for social 

media. Social media is for expanding your social network, 

which is something that people with a disability typically 

struggle with, the size or sphere of their social network, 

either because they don’t have mobility, they can’t get places 

or because the activities that they are doing just aren’t as 

widely varied as everybody else. I like to think about it more 

than just the accessibility of cameras.”    
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