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People have a natural desire to connect with one another. Brazilian educator and philosopher Paulo Freire famously said that “...only
through communication can human life hold meaning”!"l. This need for communication has led to the development of a wide array of
collaboration technologies. Cave paintings date back at least 50,000 years, and since that time, people have developed writing, carrier
pigeons for messaging, the telegraph, radio, television, mobile phones, and the internet with social media. Today, we have access to
many different tools that support multi-channel communication and messaging. It can be easier to talk to someone on the other side
of the world than to the person who lives next door.

In recent years, several communication trends have started to emerge. First, there has been a movement towards experience
capture and location sharing. Early video conferencing systems were focused on faces, trying to capture the remote person in the
most natural way possible. However, cameras have moved from sharing faces to being mounted on the body and sharing places. The
1995 Camnet system from British Telecom was one of the first systems to use a head-mounted camera to live stream a user’s view to
a remote expert to help them perform a real-world task?l. Today, there are many commercial smart glasses that have cameras in
them that provide the same ability, and applications that allow people to share a first-person view from their mobile phones. More
sophisticated technology allows for the capture and sharing of 360-degree video viewsl®l, while new approaches such as Gaussian
splatting support near real-time 3D reconstruction of real places!’l. The technology is on a trajectory where, within a short time, it
should be possible to capture and share 3D copies of real spaces anywhere in the world. When viewed in Virtual Reality (VR), a remote
person could feel like they are in the same space as the sender.

A second trend is a dramatic increase in network bandwidth supporting more natural collaboration. The 2400 baud modems and 56
Kbps phone line dial-up connections of the 1980s and 1990s have given way to gigabit fiber connections nearly 20,000 times faster.
This has meant that earlier text-only communication and chat have been replaced by video, and now photorealistic virtual avatars.
The virtual characters representing remote people can produce subtle facial expressions important for non-verbal communication!!,
and volumetric video can be used to create photorealistic social VR experiences that allow dozens of people to interact in a very
natural way!®.. Soon, we will be able to have virtual copies of remote people in our living rooms that are realistic enough that they
seem like they are really there.

Finally, a third important trend is towards implicit understanding, or systems that watch and listen to a person and understand their
state. For example, using machine learning, cameras, and microphones, it is possible for a computer to view a person’s face in a video
conference, listen to their voice, and have a good idea of how they are feeling!’l. Similarly, using more sophisticated physiological
sensors such as heart rate monitors, eye tracking and EEG electrodes, allows cognitive load and attention to be measured and shared
in collaborative applications!®l. In the future, systems will know what we intend to do before we do it, and provide support to more
clearly communicate our intentions to others.

Taken together, these three trends are heading towards a future where collaborative systems know how we’re feeling and what our
surroundings are, and enable us to share rich communication cues. The overlap of these three areas is the new field of Empathic
Computing (Figure 1). Empathic Computing can be defined as a research exploring how to enable people to share what they are
seeing, hearing, and feeling with others, and thereby developing shared understanding or empathy. Psychologist Alfred Adler,
famously wrote that “Empathy is Seeing with the Eyes of another, Listening with the Ears of another, and Feeling with the Heart of
another...”!°). Empathic Computing is about making that possible, regardless of where people are.
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Figure 1. Empathic Computing, existing at the overlap of Natural Collaboration, Experience Capture and Implicit Understanding.

In general, Empathic Computing has three key aspects, aligned with the communication trends:

« Understanding: Understanding a person’s feelings and emotions, using a wide range of sensors, physiological cues, and Artificial
Intelligence (Al) and Machine Learning (ML) techniques. The field of Affective Computing!'?) has researched this for 25 years, but
mostly for individuals.

« Experiencing: Capturing and sharing the experience of others, using technology such as 360-degree cameras, depth sensors, and
audio and video recording. VR provides an ideal technology for being immersed in the experience of others, although mostly for
pre-recorded experiences.

« Sharing: Sharing rich communication cues, such as gaze, gesture, and body language. Augmented Reality (AR) has been shown to be
an ideal technology for this, enabling remote people to share virtual cues and naturally communicate at a distance, while still seeing
the real world.

Empathic Computing combines elements of AR, VR, Al, ML, physiological sensing, scene capture devices and other emerging
technologies together in a way that supports creating shared understanding in real time. In each of these areas, and in Empathic
Computing in general, there is significant research that can be done.

An early prototype of an Empathic Computing interface was the Empathy Glasses created by Masai et al.l'!l. Wearable systems often
have a camera attached to head-mounted display that allows a remote user to see the local worker’s environmentl?l. The Empathy
Glasses were the first to add eye tracking, face tracking and a heart rate monitor as well, enabling the local worker to automatically
share their eye gaze, facial expression and heart rate. People always look at objects before they interact with them, so the eye gaze
provides an important implicit cue about what the local worker is about to do, removing the need for the remote user to be explicitly
asking the local worker. A user study with the Empathy Glasses found that the gaze sharing created greater connection between the
partners and stronger communication. The system used machine learning to understand the user’s facial expression, allows the
remote user to experience the local worker’s environment, and used AR to share gaze and pointing communication cues. Thus, it
provides an ideal example of an Empathic Computing interface and the potential of such systems to transform communication.

This brand-new journal is designed to provide a venue for the publication of work in Empathic Computing, and to help grow the field
as a whole. In this inaugural issue, we feature five outstanding papers. First, Jinan et al.l'” present a review paper summarizing five
years of the use of immersive technology for Empathic Computing, identifying trends in the field and, most importantly, areas for
future research. Patell'*l contributes a perspective article exploring how to use AR and VR and emotion recognition systems to create
safe spaces for children. Rivera et al.['l write a paper describing how to integrate CAD functionality into a video conferencing
application in a way that supports design reviews with the least usability friction. Tromp et al.['] create a taxonomy of
evidence-based medical extended reality (MXR) applications, reviewing over 350 applications and classifying them into 30 categories,
including those that relate to collaboration for remote MXR-supported interactions. Finally, Morrison et al.['*] describe two virtual
child simulators that can be used as immersive platforms for child-focused research, evoking empathetic responses and
perspective-taking among caregivers.

This diverse collection of papers shows the wide range of topics that fall within the scope of Empathic Computing. Over the coming
months, we are looking forward to receiving more excellent papers in the field, and in the coming years, growing the journal into a
premier venue for Empathic Computing research. I hope that this journal can play an important role in showcasing the best of
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Empathic Computing and changing how people connect with each other in the future.
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