
 

HeartPlotter: Visualizing Bio-data  
by Drawing on Paper 

 
 

Abstract 
This paper reintroduces pen plotting to interaction and 
visualization design through the project of HeartPlotter. 
The HeartPlotter collects the user’s heartbeat data, 
maps the data into the pen movements, then presents 
the real-time variations in heart rate through its 
mechanical movements and sounds, and finally delivers 
the overall HRV information in a compact form as one 
drawing on paper. In this pilot study, we experimented 
with three basic mappings between data and 
visualizations by controlling the pen movement in 
speed, path and pen-down timing. The results show 
that the pen’s speed could present changing heart rate 
data in real-time and the pen’s path mainly affects the 
data visualization and the aesthetic of the plotted 
drawings. Finally, we discuss the possibility and 
limitations of the pen plotter used in information 
display and interaction design. 
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transformation process: from data to pen movements 
and from pen movements to the effect of ink on the 
paper. This gives plotters a good controllability of data 
representation but also flexibility and versatility in 
rendering the output artistically. Thirdly, plotters not 
only display the output data in real time, but also 
present the overall information with a whole painting 
after the interaction.  We believe there is a great, 
untapped potential of pen plotters in the HCI field. The 
pen plotter can be used for purpose-directed 
interaction, presenting various types of data in a 
physical-audio-visual modality. It could act upon 
various inputs that are live and interactive, providing 
the users with a rich interactive experience. Just as one 
user said: “It brings back memories of me sitting in my 
father’s office looking at and listening to this ‘magical’ 
machine!”  As we can see, there are still some 
weaknesses with the plotters, such as the limited 
drawing speed, special requirements on pen and paper, 
and inevitable machine sounds. But we think these 
difficulties can be understood and used well, can turn 
out to be valuable factors in interaction design. 

Conclusion and future work 
This paper presents HeartPlotter, a device to visualize 
heart related information through integration with a 
pen-plotter device. HeartPlotter presents heart rate 
variability in a dynamic drawing process, where the pen 
moves with different paths and touches paper with ink 
gradually generating visualization. We hope the findings 
of this study could breathe new life into “obsolete” 
plotters for their interactive aspects and attract more 
interest from researchers in the field of HCI. Future 
research on HeartPlotter will explore more interactive 
modes and visualization designs based on the findings 
from this pilot study. 
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