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Abstract 

Understanding the varying intensities of human 

emotions are crucial to maintain a proper workflow in 

day to day activities. There are numerous factors that 

need to be considered to realize what makes people 

aware of their state of mind and how they feel. We 

conducted a participatory design study with recreational 

runners, followed by a controlled study to explore the 

awareness of how people use touchscreens to express 

emotional intensities. We discuss user awareness of 

emotional expression through gestures during common 

activities. 
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Introduction 

Capturing and recognizing human emotion digitally is 

still a complex topic among scientific researchers. This 

issue was embraced first by science and engineering 
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community since Picard’s book Affective Computing in 

1997 [7]. Since then, there have been some on-going 

researches on user awareness systems. Sara et. al. 

developed Twiny, an elastic bracelet that gathers 

physical parameters through sensors. Their goal was to 

make people aware of their state of mind and conscious 

of how they feel [3]. Hur et. al. also developed a 

context and location aware hand held device that 

enables users to be aware of emotional expression 

through gestural dance movement [5]. Murphy et. al. 

worked on AffectAura, an emotional prosthetic that 

allows users to reflect on their emotional states over 

long periods of time. Their design consists of a 

multimodal sensor set-up for logging audio, video, 

physiological and contextual data. They also applied a 

machine learning technique for predicting user affective 

state and an interface to create user awareness [6]. 

Communication over touchscreen devices is not limited 

to text entry, audio, and video. Touch interaction, used 

effectively to perform tasks, can also be used to 

communicate thoughts and emotions [2]. Nonverbal 

communication can often convey emotion more 

effectively than verbal communication [4]. Using 

gesture to record emotion could permit affective 

annotation of events and experiences in a manner that 

requires little attention and could be done when mobile: 

for example, a recreational runner could comment on 

songs on their playlist, parts of their route, or how they 

are feeling before, during and at the end of their runs 

by gesturing on a touchscreen [1]. Instead, we might 

interpret emotion in how someone gestures on a 

touchscreen: in the amount of force used, the speed, 

the size of a gesture, etc. Since a gesture can be 

recorded, it can be replayed, giving an animation of the 

gesture as an expressive action. This will help 

individuals to understand more about their behavior 

and the intense feelings will be reflected through the 

gesture visualization. 

Study Design 

We were motivated to explore how people use 

touchscreen to express emotional intensity, and 

whether these intensities can be understood by oneself 

at a later date or by others.  We wanted to understand 

how touch as communication method can be utilized 

and interpreted, with the focus on emotional intensities 

and if users are being able to recognize the intensities.  

Apparatus 

We developed a gesture capture application in Java for 

Android devices. We used a pressure-sensitive LG G3 S 

smartphone for our study. The application provides a 

full screen gesture capture interface. A line traces the 

gesture as it is being made (see Figure 1). In addition 

to duration, the application records the traversal of the 

gesture in terms of rate and screen coordinates, 

changes in the width of the touch area, and changes in 

touch pressure. Measures such as total gesture length 

and gesture midpoint (to categorize a gesture’s overall 

screen coordinates) are calculated from this data. The 

data is also used to generate an SVG animation file. 

This is rendered using inline SVG and JavaScript and 

displayed as a smooth, continuous gesture by in-

betweening using timestamps for each recorded point 

in the sequence. In this way the gesture can be 

replayed as it was drawn on the touchscreen. Gesture 

width was directly mapped as stroke width on the 

animation. Pressure was visualized using a linear 

mapping of pressure to color spectrum values from 

green (low) to red (high), as shown in Figure 2. 

 

Figure 1: Gesture capture 

application interface 

 

 

 

Figure 2: Animated gestures for 

'Angry' in three intensity levels 

(mild, moderate, and extreme) 

 

 

 

 
 



 

Procedure 

Due to space constraints, we refer to our participatory 

design study procedure [1] and briefly discuss our 

controlled study here. In the first phase of the 

controlled study, each participant was presented with a 

sequence of emotional states on a desktop screen with 

an associated intensity (mild, moderate or extreme). 

After a week in the second phase, participants were 

shown animated gestures and asked to identify the 

corresponding emotion and intensity. 

Discussion 

Our participatory design approach generated patterns 

to show awareness of users in drawing gestures to 

express emotional intensity during different periods of 

their runs. Participants were more aware of drawing 

positive gestures i.e., exhilarated, mellow in the 

beginning, whereas at the end most of the expressed 

gestures were referred to ‘tired’. The application made 

the users aware of expressing their feelings at intervals 

to draw gestures by vibrating on the touchscreen 

device as reminders. We believe there will be trends 

over longer time periods where runners will become 

aware of contextual attributes (weather, location, music 

etc.) that correlate with different emotional responses. 

Our controlled study participants were aware of which 

emotions had to be expressed from the given emotion 

set. Varying the length of a gesture was a very 

common way to express emotional intensity across 

emotions and for all participants, with longer gestures 

generally meaning more extreme intensity. 

Furthermore, increasing on-screen pressure for ‘Happy’ 

and ‘Angry’ and decreasing speed for ‘Mellow’ shows 

that though these emotions were evoked within a short 

time, our participants were aware of channeling their 

inner-feelings through expressiveness in their way of 

drawing these gestures on touchscreen. 

For the classification phase, participants were better 

able to interpret and correctly classify emotional 

intensity at the extreme ends of the ranges. We believe 

visual presentation is an important factor to evoke 

awareness to interpret a gesture’s intensity. The 

mapping of pressure to color led our participants to 

classify emotional intensity by color changes, even 

though the actual pressure ranges used by participants 

to express intensity varied, and were sometimes 

inconsistent. As our participants only saw a yellow trace 

while drawing gestures, adjusting the color mapping 

with individual variation in pressure range could 

increase recognition accuracy for this attribute. We also 

found that while speed was used to express emotional 

intensity for a number of emotions, it was not evidently 

used as a factor when interpreting emotional intensity. 

This is likely due to information overloading and 

difficulty to notice slight variations in speed from one 

gesture to another. Amplifying speed differences during 

playback may more effectively communicate how this 

factor is used. 

We believe, a model can be developed as a next step 

by working on our initial approach to capture intense 

emotions. However, a study asking a group of 

participants to subconsciously express their feelings for 

a set of emotional states will increase the level of 

understanding of the variation of expressing emotional 

intensities within individuals. Based on the collected 

data a low-attention emotional intensity capture and 

recognizer tool can be proposed using machine learning 

technologies that will assess a user’s emotional 

intensity and notify them about their emotional state 



 

from their touchscreen gestures. This can be applied for 

novel affective design interfaces in different fields i.e., 

health sector, office environment etc. 

Conclusion 

This research aims to understand relevant factors that 

evoke user awareness to express an intense emotion 

through touch interface and also to recognize an 

individual’s emotional intensity based on their gesture 

drawing patterns. Our initial participatory design study 

allowed us to design a low attention application 

interface for capturing gestures through touch. The 

controlled study helped us to identify related factors 

that contribute to express various emotional intensities. 

This will also help other researchers and developers of 

annotation systems to build better aware interfaces 

that will capture affect. 
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