
Figure 1: Setup of the Slackliner demo: A
Kinect facing the user tracks her move-
ments. Real-time feedback on the display
instructs the trainee during her exercises.
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ABSTRACT
In this demo, we present Slackliner 2.0, an interactive slackline training assistant which features head
and skeleton tracking, and real-time feedback through life-size projection. Like in other sports, proper
training leads to a faster increase of skill and lessens the risk of injuries. We chose a set of exercises
from slackline literature and implemented an interactive trainer which guides the user through the
exercises giving feedback if the exercises were executed correctly. Based on lessons learned from our
study and prior demonstrations we present a revised version of Slackliner that uses head tracking
to better guide the user’s attention and movements. Additionally a new visual indicator informs the
trainee about her arm posture during the performance. This has been also included in an updated
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post-analysis view that provides the trainee with more detailed feedback about her performance. The
present demo showcases an interactive sports training system that provides in-situ feedback while
following a well-guided learning procedure.
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INTRODUCTION
Slacklining is a form of tightrope walking, the difference being is that much less tension is involved.
This allows the material to stretch and bounce, resembling a very narrow trampoline, which enables
experienced athletes to jump and flip. For the hobbyist, the usual way to exercise in this sport is to
go to a park, set up the slackline between two trees, and try to walk from one side to the other. This
requires a substantial amount of balance, core body strength, and focus [4].

The use of technology in sports has given athletes and trainers new possibilities in training. Simple
measures such as video recording and manual analysis are now widely used for professional athletes
whether for running, swimming, or even rock climbing. Today, these practices are getting more and
more accessible for non-professionals by using off-the-shelf hardware like smartphones and consumer
3D cameras like the Kinect [13]. Our work is related to other research projects that have used the
Kinect for rehabilitation [2, 5] and balance training purposes [11]. Several technological advances like
video feedback, virtual environments, and auditive information can be applied for providing feedback
in sport activities [6–8, 10]. The work presented in this paper is also related to topics of technology-
aided motor skill learning [1, 14]. In this demo, we present Slackliner 2.0, an interactive slackline
training assistant which features life-size projection, skeleton tracking, and real-time feedback. Like in
other sports, proper training leads to a faster increase of skill and lessens the risk of injuries. We chose
a set of exercises from slackline literature [4, 12] and implemented an interactive trainer which guides
the user through the exercises giving feedback if the exercises were executed correctly. Additionally, a
post-analysis provides the trainee with more detailed feedback about her performance. The results
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from a study comparing the interactive slackline training system to a classic approach using a personal
trainer indicate the interactive slackline training system can be used as an enjoyable and effective
alternative to classic training methods.

Based on the lessons learned from our study and prior demonstrations [3, 9], we present a revised
version of Slackliner that uses head tracking to better guide the user’s attention and movements. This
has been also included in an updated post-analysis view that provides the trainee with more detailed
feedback about her performance. The contribution of the present demo is to showcase an interactive
sports training system that provides in-situ feedback while following a well-guided learning procedure.
The design and implementation of the system informs many potential applications ranging from
rehabilitation to fitness gyms and home use.

Figure 2: The system guides the trainee
through structured exercises that she has
to unlock.

Figure 3: Specific exercise instruction and
a short video clip help the trainee to pre-
pare for the correct movement.

Figure 4: In the exercise execution screen
the trainee is provided with real-time
feedback in form of a checklist of specific
instructions, a timer, a repetition counter,
and gauge to display the confidence of the
current execution.

SLACKLINER 2.0
Our system consists of several components: a mobile slackline (alpidex POWER-WAVE 2.0) stands in
front of a projected screen and a Kinect v2 faces the trainee (see Figure 1). The actual recognition of
the movements during the training employs a rule-based and a gesture-based approach. Unity 3D is
used to handle the program logic and visualize a graphical user interface on the projected screen. The
user interface of Slackliner 2.0 consists of several screens that allow the trainee to navigate between
different levels and exercise views (see Figure 2). In the exercise overview screen, the trainee is first
instructed via text after which a video clip shows the correct execution of the exercise (see Figure 3).
On the exercise execution screen, a small silhouette of the trainee is always shown in the center of
the screen to provide feedback on the status of the tracking system. Textual and visual feedback
indicators provide necessary information related to the current execution of the exercise in real time
(see Figure 4). The revised version of Slackliner 2.0 addresses further known problems with slackline
beginners. It is recommended to focus on a specific point in front of the person to calm the visual
sense. Therefore, Slackliner 2.0 provides a new visual attention guidance. The trainees head is tracked
to identify the persistence of her visual sense. If her attention to a focus area is lost, the system notifies
her to regain a focus point and the attention. A further problem with beginners on a slackline is to
have their arms above the shoulder for counterbalancing unpredictable body movements. Slackliner
2.0 solves this problem with a new balance indicator, which locates arms and hands of the user for
being at the desired area. If this is not the case, the system provides her with visual feedback at
the hands of the silhouette, to get her arms up above the shoulder. The post analysis is extended by
parameters of the attention during the execution and the arms above the shoulder in percent.

CONCLUSION
This demo presents Slackliner 2.0, an interactive slackline training assistant which features real-time
feedback through life-size projection. At the conference each CHI attendee – no matter slackline
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novice or expert – can try out selected exercises of the training program in a novel interactive and
entertaining way. We aim to foster the discussion on how interactive user interfaces can be used to
learn complex motor movements in sports and beyond.

ACKNOWLEDGEMENTS
This research is partially funded by the
German FederalMinistry of Education and
Research (16SV8047). REFERENCES

[1] Fraser Anderson, Tovi Grossman, Justin Matejka, and George Fitzmaurice. 2013. YouMove: Enhancing Movement Training
with an Augmented Reality Mirror. In Proceedings of the 26th annual ACM symposium on User interface software and
technology (UIST ’13). ACM, 311–320.

[2] Chien-Yen Chang, Belinda Lange, Mi Zhang, Sebastian Koenig, Phil Requejo, Noom Somboon, Alexander A Sawchuk, and
Albert A Rizzo. 2012. Towards pervasive physical rehabilitation using Microsoft Kinect. In The 6th International Conference
on Pervasive Computing Technologies for Healthcare (PervasiveHealth ’12). IEEE, 159–162.

[3] Florian Daiber, Felix Kosmalla, Christian Murlowski, and Antonio Krüger. 2018. Slackliner: Using Whole-body Gestures
for Interactive Slackline Training. In Proceedings of the Symposium on Spatial User Interaction (SUI ’18). ACM, 174–174.

[4] Lars Donath, Ralf Roth, Lukas Zahner, and Oliver Faude. 2017. Slackline training (Balancing Over Narrow Nylon Ribbons)
and balance performance: a meta-analytical review. Sports Medicine 47, 6 (2017), 1075–1086.

[5] A Estepa, S Sponton Piriz, E Albornoz, and C Martínez. 2016. Development of a Kinect-based exergaming system for
motor rehabilitation in neurological disorders. In Journal of Physics: Conference Series, Vol. 705. IOP Publishing, 012060.

[6] Perttu Hämäläinen. 2004. Interactive Video Mirrors for Sports Training. In Proceedings of the Third Nordic Conference on
Human-computer Interaction (NordiCHI ’04). ACM, 199–202.

[7] Raine Kajastila, Leo Holsti, and Perttu Hämäläinen. 2016. The Augmented Climbing Wall: High-Exertion Proximity
Interaction on a Wall-Sized Interactive Surface. In Proceedings of the 2016 CHI Conference on Human Factors in Computing
Systems (CHI ’16). ACM, 758–769.

[8] Felix Kosmalla, Florian Daiber, Frederik Wiehr, and Antonio Krüger. 2017. ClimbVis: Investigating In-situ Visualizations
for Understanding Climbing Movements by Demonstration. In Proceedings of the 2017 ACM International Conference on
Interactive Surfaces and Spaces (ISS ’17). ACM, 270–279.

[9] Felix Kosmalla, Christian Murlowski, Florian Daiber, and Antonio Krüger. 2018. Slackliner - An Interactive Slackline
Training Assistant. In Proceedings of the 26th ACM International Conference on Multimedia (MM ’18). ACM, 154–162.

[10] Felix Kosmalla, Frederik Wiehr, Florian Daiber, Antonio Krüger, and Markus Löchtefeld. 2016. ClimbAware: Investigating
Perception and Acceptance of Wearables in Rock Climbing. In Proceedings of the 2016 CHI Conference on Human Factors in
Computing Systems (CHI ’16). ACM, 1097–1108.

[11] Dohyung Lim, ChoongYeon Kim, HoHyun Jung, Dukyoung Jung, and Keyoung Jin Chun. 2015. Use of the Microsoft
Kinect system to characterize balance ability during balance training. Clinical interventions in aging 10 (2015), 1077.

[12] Jürgen Pfusterschmied, Michael Buchecker, Martin Keller, Herbert Wagner, Wolfgang Taube, and Erich Müller. 2013.
Supervised slackline training improves postural stability. European Journal of Sport Science 13, 1 (2013), 49–57.

[13] Kyle Rector, Cynthia L. Bennett, and Julie A. Kientz. 2013. Eyes-free Yoga: An Exergame Using Depth Cameras for Blind &
Low Vision Exercise. In Proceedings of the 15th International ACM SIGACCESS Conference on Computers and Accessibility
(ASSETS ’13). Article 12, 8 pages.

[14] Roland Sigrist, Georg Rauter, Robert Riener, and Peter Wolf. 2013. Augmented visual, auditory, haptic, and multimodal
feedback in motor learning: A review. Psychonomic Bulletin & Review 20, 1 (2013), 21–53.

CHI 2019 Interactivity CHI 2019, May 4–9, 2019, Glasgow, Scotland, UK

INT012, Page 4


	Abstract
	Introduction
	Slackliner 2.0
	Conclusion
	Acknowledgements
	References



