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Abstract
Selfie taking is a popular social pastime, and is an impor-
tant part of socialising online. This activity is popular with
young people but is also becoming more prevalent with
older generations. Despite this, there are a number of ac-
cessibility issues when taking selfies. In this research, we
investigate preferences from elderly citizens when taking a
selfie, to understand the current challenges. As a potential
solution to address the challenges identified, we propose
the use of drones and present a novel concept for hands
free selfie taking. With this work, we hope to trigger con-
versation around how such a technology can be utilised to
enable elderly citizens, and more broadly people with phys-
ical disabilities, the ability to easily take part in this social
pastime.

Author Keywords
Selfie; Elderly citizens; Quadcopters; Human-Drone Interac-
tion

CCS Concepts
•Human-centered computing → User studies; HCI theory,
concepts and models;

Introduction
Selfies are self-portrait photographs usually taken with
smartphones. Taking selfies is popular social activity with



Reference Year Main content User type Control type Study design Study Size

Jane et al. [21] 2017 Cross-culture design Chinese / American Speech / Gesture Comparative study 18
Chien et al.[6] 2015 Selfies Travellers / Individuals Personal device No user study -

Jessica et al.[5] 2016 Affective Computing Common people Autonomous Evaluation study 20
Ashley et al.[8] 2017 Navigation Jogger / Walker Gesture Field study 110
Sara et al. [10] 2019 Dancing Artistes Whole-body Preliminary study 3
Avila et al. [2] 2015 Navigation Visually Impaired Persons Speech / Personal device Evaluation study 1

Florian et al. [28] 2015 Accompany Jogger Whole-body Evaluation study 13
Pascal et al. [18] 2018 Levitating tangibles Player Gesture Evaluation study 17

Sara et al. [17] 2011 Sports training Athlete Whole-body Preliminary study 1
Pascal et al. [19] 2017 VR Tactile Feedback Player Gesture No user study -

Table 1: Different application directions and target users of Human-Drone Interaction from 2011-2019.

people aged between 21 to 301. As the demographic of
technology usage widens, people of all ages are beginning
to take selfies to share with their friends and family. Selfies,
while a fun type of photo, can also be a useful for socialis-
ing - triggering conversation [27, 26], understanding some-
one’s wellbeing [23], and community engagement [13, 12,
30, 9, 16, 32].

However, not everyone has photography skills to take an
aesthetically pleasing selfie [22]. The current methods to
take selfies are also not very inclusive as they can require a
lot of stretching to include the user in the frame while cap-
turing the background, which may not be possible for those
with physical disabilities and the elderly [29]. To overcome
this, a “selfie stick” could be used to help reduce stretch-
ing, but it can be cumbersome to carry and difficult to hold
for elderly people, particularly those who experience hand
tremors2. Therefore, more understanding is needed around

1Selfie City - http://selfiecity.net/#findings
2Essential tremors - https://www.betterhealth.vic.gov.au/health/

conditionsandtreatments/essential-tremor

alternative methods for elderly selfie taking and the uses for
the selfies.

Drones have potential to overcome these issues as they
allow for photos to be taken from virtually any angle and
hands-free operation [15, 11]. Table 1 shows that there has
been much research on the interactions between humans
and drones, specifically referred to as Human-Drone Inter-
action (HDI) [3]. This work is often combined with cameras
[14, 20, 17], screens and projectors to provide navigation
for pedestrians [8], joggers [28], and visually impaired users
[2]. At the same time, work has also shown how drones can
be used to provide companionship [4, 5, 21].

While all this work has demonstrated the usefulness of
drones for extending interaction, more understanding is
needed regarding the design of drones for taking selfies
with elderly to ensure they are accessible to a wider audi-
ence. In response to this, we investigated elderly prefer-
ences around selfie taking. From our findings, we present
an initial concept for a selfie taking drone designed for el-
ders and outline key opportunities and challenges that fu-

http://selfiecity.net/##findings
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/essential-tremor
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/essential-tremor


ture work should investigate. Ultimately, the aim of this work
is to trigger discussion around inclusive design of drones for
selfie taking.

User Study
Study Setup

Figure 1: Keywords for elderly
citizen interview .

Figure 2: Physical difficulties of
elderly.

We organised one-on-one interviews in Nanjing, China
with elderly who take selfies and use smartphones. Our
workshop in Nanjing was attended by 35 elderly people,
ranging in age from 60 to 89 (mean=74.9, SD=7.95). All
of them were retired and the majority had more than one
year experience using a smartphone. The main goal of the
workshop was to learn about the inconvenience of using
a smartphone and preferences around taking selfies. The
interviews lasted 10-15 minutes and focused on six ques-
tions:

• What problems do you have when using a smart-
phone?

• How do you evaluate nice photos?
• How much do you like selfies and in which situations

do you take them?
• How often do you take selfies?
• What problems do you have with taking selfies?
• How do you evaluate a nice selfie?

Findings
We will now summarise the two main findings from our
study:

1.Elderly and Selfie
During the interview, we found that our elderly participants
are passionate about taking photos and selfies. They men-
tioned that its necessary for them to take more photos and
go through old photos in case their memory fades. And

most of them prefer the natural photos (Figure 1). Prefer-
ence for photo subjects include family, pets, and plants.
At the same time, they also like taking landscapes photos
while travelling. They also expressed a desire to share.

2.The problem with selfies
There are two major challenges with taking selfies that were
brought up during the interviews. The first is a physical
problem, our participants mentioned that they often expe-
rienced difficulties with straightening their arms and had
trouble keeping a pose for long periods of time to take a
selfie(Figure 2). Therefore, it can be difficult to find the right
perspective. Additionally, some participants also cited that
their hands are shaky making it difficult to keep the camera
still - often resulting in blurred photos. The second chal-
lenge identified is that most of our elderly participants had
some form of Presbyopia(Figure 1) and mentioned that they
had trouble seeing their smartphone’s screen clearly. Par-
ticularly, some apps with small and complex icons are diffi-
cult for them. Therefore, they have to rely on others to help
them take photos.

In summary, we found that taking photos and selfies is
needed by elderly citizens who want to record their lives
and share them with their family and friends. However, it is
plagued by smartphone use and serious physical problems.

Concept
To tackle the challenges identified in the previous section,
such as stretching, shaking, and visual, we explore how
these challenges can be overcome through the design of a
selfie taking drone. The purpose is to provide a photogra-
phy assist function for the elderly who cannot take satisfac-
tory pictures due to physical difficulties. Figure3(a) shows
the main functionality of the drone concept, where it can
implicitly adjust the distance and composition of the photo



Figure 3: (a)Taking photos with different shots and perspectives by drone; (b) Group photo - family; (c) Group photo- event.

based on an individual user’s preferences. The selection
of distance includes four levels of far away, long distance,
medium distance and short distance, which can correspond
to long shots, full shots, medium shots, and close-ups in
photography language. Furthermore, the perspective of the
shot can be adjusted to match the composition.

Based on the interview data, we identified that elderly enjoy
taking group selfies with friends and family (Figure 3(b)(c)).
Therefore a drone is useful to ensure everyone fits into the
frame by implicitly adjusting its distance and angle through
computer vision techniques, such as face or skeletal track-
ing. Furthermore, in the field of automatic composition re-
search, there are many mature methods to support the in-
teraction of drone selfies, such as it integrates the View
Proposal Network (VPN), a deep learning-based model that
outputs composition suggestions. [7, 24, 25].

Discussion and Future work
In this research, we identified key challenges that affect el-
derly when taking selfies. In response to these challenges
we propose a concept of a personalised selfie taking drone.
We also found that HDI has an active design space. Es-
pecially around photo-shooting. However, as a developing
technology, it still has problems that need to be improved.
For instance, Table 1 shows that gestures are a popular in-
terface in HDI, but it requires high accuracy and low latency.
Therefore the technology needs to be mature. Speech in-
teraction is also common, and enables hands-free control.
It can be considered more accessible than other meth-
ods [31]. However, in outdoor environments, environmen-
tal noise and propeller sound could cause interference.
There is also the more conservative method of interacting
through a remote controller or smartphone. However, this
may present a learning burden to the elderly.

Future work should continue to investigate the design of
accessible drone interfaces and further explore the poten-



tial of selfie taking drones with the elderly, with a particular
focus on exploring a interaction methods and feedback (vi-
sual, sound and tactile[1] ).

Acknowledgement
This work has been supported by Tsinghua University Sci-
entific Research Foundation project: NO.20197010002,
Research on portrait parametric design for elderly users.

References
[1] Parastoo Abtahi, David Zhao, Jane E, and James Landay. 2017.

Drone Near Me: Exploring Touch-Based Human-Drone Interaction.
Proceedings of the ACM on Interactive, Mobile, Wearable and
Ubiquitous Technologies 1 (09 2017), 1–8.

[2] Mauro Avila, Markus Funk, and Niels Henze. 2015. DroneNavigator:
Using Drones for Navigating Visually Impaired Persons. In
Proceedings of the 17th International ACM SIGACCESS Conference
on Computers Accessibility (ASSETS ’15). Association for
Computing Machinery, New York, NY, USA, 327–328.

[3] Jessica R Cauchard, Jane L E, Kevin Y Zhai, and James A Landay.
2015a. Drone & me: an exploration into natural human-drone
interaction. In Proceedings of the 2015 ACM international joint
conference on pervasive and ubiquitous computing. 361–365.

[4] Jessica R. Cauchard, Jane L. E, Kevin Y. Zhai, and James A. Landay.
2015b. Drone Me: An Exploration into Natural Human-Drone
Interaction. In Proceedings of the 2015 ACM International Joint
Conference on Pervasive and Ubiquitous Computing (UbiComp ’15).
Association for Computing Machinery, New York, NY, USA, 361–365.

[5] Jessica Rebecca Cauchard, Kevin Y. Zhai, Marco Spadafora, and
James A. Landay. 2016. Emotion Encoding in Human-Drone
Interaction. In The Eleventh ACM/IEEE International Conference on
Human Robot Interaction (HRI ’16). IEEE Press, 263–270.

[6] Chien-Fang Chen, Kang-Ping Liu, and Neng-Hao Yu. 2015. Exploring
Interaction Modalities for a Selfie Drone. In SIGGRAPH Asia 2015
Posters (SA ’15). Association for Computing Machinery, New York,
NY, USA, Article Article 25, 2 pages.

[7] Bin Cheng, Bingbing Ni, Shuicheng Yan, and Qi Tian. 2010. Learning
to Photograph. In Proceedings of the 18th ACM International
Conference on Multimedia (MM ’10). Association for Computing
Machinery, New York, NY, USA, 291–300.

[8] Ashley Colley, Lasse Virtanen, Pascal Knierim, and Jonna Häkkilä.
2017. Investigating Drone Motion as Pedestrian Guidance. In
Proceedings of the 16th International Conference on Mobile and
Ubiquitous Multimedia (MUM ’17). Association for Computing
Machinery, New York, NY, USA, 143–150.

[9] Casey Dugan, Sven Laumer, Thomas Erickson, Wendy Kellogg, and
Werner Geyer. 2015. The# selfiestation: Design and Use of a Kiosk
for Taking Selfies in the Enterprise. In IFIP Conference on
Human-Computer Interaction. Springer, 38–46.

[10] Sara Eriksson, undefinedsa Unander-Scharin, Vincent Trichon, Carl
Unander-Scharin, Hedvig Kjellström, and Kristina Höök. 2019.
Dancing With Drones: Crafting Novel Artistic Expressions Through
Intercorporeality. In Proceedings of the 2019 CHI Conference on
Human Factors in Computing Systems (CHI ’19). Association for
Computing Machinery, New York, NY, USA, Article Paper 617, 12
pages.

[11] Ramon A Suarez Fernandez, Jose Luis Sanchez-Lopez, Carlos
Sampedro, Hriday Bavle, Martin Molina, and Pascual Campoy. 2016.
Natural user interfaces for human-drone multi-modal interaction. In
2016 International Conference on Unmanned Aircraft Systems
(ICUAS). IEEE, 1013–1022.

[12] Joel Fredericks, Luke Hespanhol, Callum Parker, Dawei Zhou, and
Martin Tomitsch. 2018. Blending pop-up urbanism and participatory
technologies: Challenges and opportunities for inclusive city making.
City, culture and society 12 (2018), 44–53.

[13] Joel Fredericks and Martin Tomitsch. 2017. Designing for
self-representation: selfies, engagement and situated technologies.
In Proceedings of the 29th Australian Conference on
Computer-Human Interaction. 248–256.

[14] Markus Funk. 2018. Human-Drone Interaction: Let’s Get Ready for
Flying User Interfaces! Interactions 25, 3 (April 2018), 78–81.

[15] John Paulin Hansen, Alexandre Alapetite, I Scott MacKenzie, and
Emilie Møllenbach. 2014. The use of gaze to control drones. In
Proceedings of the Symposium on Eye Tracking Research and
Applications. 27–34.

[16] Luke Hespanhol, Martin Tomitsch, Ian McArthur, Joel Fredericks,
Ronald Schroeter, and Marcus Foth. 2015. Vote as you go: blending
interfaces for community engagement into the urban space. In
Proceedings of the 7th International Conference on Communities and
Technologies. 29–37.



[17] Keita Higuchi, Tetsuro Shimada, and Jun Rekimoto. 2011. Flying
Sports Assistant: External Visual Imagery Representation for Sports
Training. In Proceedings of the 2nd Augmented Human International
Conference (AH ’11). Association for Computing Machinery, New
York, NY, USA, Article Article 7, 4 pages.

[18] Pascal Knierim, Thomas Kosch, Alexander Achberger, and Markus
Funk. 2018. Flyables: Exploring 3D Interaction Spaces for Levitating
Tangibles. In Proceedings of the Twelfth International Conference on
Tangible, Embedded, and Embodied Interaction (TEI ’18).
Association for Computing Machinery, New York, NY, USA, 329–336.

[19] Pascal Knierim, Thomas Kosch, Valentin Schwind, Markus Funk,
Francisco Kiss, Stefan Schneegass, and Niels Henze. 2017. Tactile
Drones - Providing Immersive Tactile Feedback in Virtual Reality
through Quadcopters. In Proceedings of the 2017 CHI Conference
Extended Abstracts on Human Factors in Computing Systems (CHI
EA ’17). Association for Computing Machinery, New York, NY, USA,
433–436.

[20] Pascal Knierim, Steffen Maurer, Katrin Wolf, and Markus Funk. 2018.
Quadcopter-Projected In-Situ Navigation Cues for Improved Location
Awareness. In Proceedings of the 2018 CHI Conference on Human
Factors in Computing Systems (CHI ’18). Association for Computing
Machinery, New York, NY, USA, Article Paper 433, 6 pages.

[21] James A Landay, Jessica R Cauchard, and others. 2017. Drone &
wo: Cultural influences on human-drone interaction techniques. In
Proceedings of the 2017 CHI Conference on Human Factors in
Computing Systems. ACM, 6794–6799.

[22] Qifan Li and Daniel Vogel. 2017. Guided selfies using models of
portrait aesthetics. In Proceedings of the 2017 Conference on
Designing Interactive Systems. 179–190.

[23] Hong Luo, Deye Yang, Andrew Barszczyk, Naresh Vempala, Jing
Wei, Si Jia Wu, Paul Pu Zheng, Genyue Fu, Kang Lee, and
Zhong-Ping Feng. 2019. Smartphone-based blood pressure
measurement using transdermal optical imaging technology.
Circulation: Cardiovascular Imaging 12, 8 (2019), e008857.

[24] Shuang Ma, Yangyu Fan, and Chang Wen Chen. 2014. Pose Maker:
A Pose Recommendation System for Person in the Landscape
Photographing. In Proceedings of the 22nd ACM International
Conference on Multimedia (MM ’14). Association for Computing
Machinery, New York, NY, USA, 1053–1056.

[25] Shuai Ma, Zijun Wei, Feng Tian, Xiangmin Fan, Jianming Zhang,
Xiaohui Shen, Zhe Lin, Jin Huang, Radomír Měch, Dimitris Samaras,
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