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Abstract
Working dogs can perform many tasks that improve the
lives of humans. An explosion of new technologies in Animal-
Computer Interaction enable dogs to assist in a variety
of scenarios. Dogs can summon emergency services, re-
port finding a lost child, determine what explosive they just
detected, alert to a tornado siren, and much more. Giv-
ing working dogs the ability to clearly communicate could
be life-saving. Related technologies can measure aspects
of a dog’s behavior to assess temperament, predict train-
ing success, and even monitor health. The Georgia Tech
Animal-Computer Interaction lab has been researching
dog-centered interfaces since 2012. Our studies have in-
cluded instrumented vests, touchscreens, and devices that
provide new ways for dogs to communicate what they per-
ceive to people around them. We have also researched
instrumented dog toys for temperament analysis and health
monitoring. For the ACI2018 demonstrations, we showcase
the technologies we have developed for dogs and the new
interactions these technologies enable.
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Introduction
Working dogs benefit society in many ways: helping indi-
viduals with visual, hearing, and motor disabilities; finding
people lost in the wilderness; alerting to medical emergen-
cies; and providing critical functions for police and military
missions. Peoples’ lives depend on the work these dogs
perform every day and our research aims to support work-
ing dog teams with technology.

First, we aim to facilitate communication between work-
ing dogs and people. By effectively facilitating communi-
cation, we reduce confusion or errors in interpreting infor-
mation from a working dog. Secondly, we are interested in
technologies that are effective in any environment. Work-
ing dogs can be placed in situations ranging from an air-
conditioned office building to a forest during a downpour.
Finally, we want to ensure that our technology is unobtru-
sive, intuitive, and comfortable for the dog to use. We try to
design our technology in a way that takes the dog’s experi-
ence in account to the best of our ability.

To accomplish these goals, we developed a variety of scenario-
driven devices and systems. We based our interaction tech-
nologies on a dog’s natural perceptual and cognitive ca-
pabilities. We designed sensors that detect natural dog in-
teractions such as biting, chewing, tugging, or nosing. By
designing around natural behaviors, we can more easily
train dogs to use these devices and systems.

Figure 1: Alerting using the
proximity sensor.

Figure 2: Activating on-body bite
sensor.

Wearable Dog-Computer Interfaces
Our lab’s initial research focused on designing sensors for
service dog interactions. We developed a variety of sensors
to measure bites, touches, and tugs allowing a dog to send
an unambiguous signal to a person.

Medical Alert
Our original studies examined basic properties of interfaces
for dogs, and we developed and tested nine different types
of sensors, including bite sensors (pressure, pneumatic,
and capacitive), tug sensors, and touch (proximity) sensors
[5]. We incorporated the best sensors into medical alert
vests and trained dogs to activate the sensors to summon
emergency services or text family members with a GPS
location during a medical crisis such as a seizure.

Discrimination Task
The ability for working dogs to discriminate between objects
or substances can play a major role in protecting humans.
For example, a bomb detection dog’s ability to distinguish
between a stable explosive and an unstable explosive could
increase the safety of first responders and civilians if the
dogs were able to effectively communicate it. A dog’s ol-
factory system is powerful, but often the dogs cannot relay
exact details of what they have found to their handler even
though they are aware of the difference. Our goal when in-
vestigating on-body affordances on working dog vests in
2013 and 2015, as shown in Figure 1 [4, 5], was to use
technology to enhance a dog’s communicative ability.

The working dog vest was outfitted with a touch sensor on
either side and enabled the dog to either touch a sensor on
the left or right to communicate. To test this interaction, we
trained a dog to recognize the difference between a tornado
siren and a fire alarm, and activate the sensor associated
with the sound. Another dog was trained to recognize a
frisbee or a ball and activate the sensor associated with the
object presented, demonstrating that dogs can perform a
discrimination task and communicate what they have heard
or seen.



Search and Rescue
[8] An Autistic boy went missing in the mountains of North
Georgia in 2013. Search and rescue dog teams were dis-
patched, and after hours of searching, a dog working at a
distance from her handler found the child. Dogs typically
perform a "recall and refind", returning to their handlers and
then leading the handler to the lost person. However, in this
case the child was terrified of dogs and once the dog found
him, he ran away. This forced the dog to start a new search
each time she found the child and returned to her handler.
Our goal was to enhance search dog capabilities and allow
them to work more efficiently for more effective search and
rescue.

Figure 3: Alerting using tug
sensor.

For this scenario, we designed a capacitive touch sensor
attached securely to the dog’s vest to avoid snagging on
environmental objects or interfering with the dog’s move-
ments. The electronics were enclosed in waterproof cases,
allowing the dog to travel through small streams and ponds
as is common when searching. A handheld tracking system
allowed the handler to see the dog’s path, and to see when
and where the dog alerted, allowing the dog to stay with the
found person rather than recalling to the handler.

Touchscreen Interfaces for Dogs
[9, 10] The rise of tools for helping people "age in place"
has allowed for greater autonomy of the older population.
Seniors often adopt pets to help them feel safer in their
home, to reduce depression, or for other reasons. Con-
sider the following situation, an elderly woman has suffered
a major fall and is unconscious. Her companion dog tries to
rouse her but is unable to. The dog approaches the touch-
screen and touches a specific series of icons, at which point
the emergency operator is alerted by the system of the
woman’s current condition along with a location and an im-
age of the scene. It also sends an alert and an image to an

emergency contact’s mobile phone. Now multiple avenues
of rescue are on the way.

We designed and built a touchscreen interface for service
dogs to relay emergency information from a home or of-
fice setting. We conducted studies to measure the ability
of dogs to interact with virtual objects and to determine the
optimal designs for interfaces. We also performed a longitu-
dinal in-home field study with three dogs trained to alert on
a "get help" cue, to demonstrate feasibility.

Instrumented Smart Dog Toys
Organizations who produce working dogs are having diffi-
culty keeping up with demand. Waiting times can be up to
five years. Many police agencies cannot afford to purchase
K9 officers. The is because breeding, raising, and training
a working dog takes substantial resources and time, of-
ten taking over two years and costing upwards of $50,000
per dog [1]. The stringent requirements for a dog that must
be able to operate in any environment cause a failure rate
of 50-60% or more. Dogs are typically found unsuitable
because of specific personality traits, known as "temper-
ament". Precious resources are wasted on training dogs
not temperamentally destined to succeed. However, dogs
unsuitable for one working role might be superb in a differ-
ent one. For example, dogs released from a service dog
program for excessive energy can be successful drug de-
tection or medical alert dogs. Those not energetic enough
for service work are often better suited for therapy or emo-
tional support. Assessing a dog’s temperament early in
training allows resources to be allocated efficiently to pro-
vide the ideal working role for that dog. In developing sen-
sors for communication, we noted interesting patterns of
activation that seemed to correlate to our test dogs’ tem-
peraments, and this inspired the idea of instrumenting dog
toys to gather data to quantify temperament. We performed



a two-year study at Canine Companions for Independence,
and found that by testing dogs with the instrumented toys
early in the training process, we were able to predict with
upwards of 87% which dogs would succeed or fail.

Another benefit of quantified temperament analysis is for
assessment and early intervention, allowing identification
and mitigation of behavioral problems which can lead to a
dog’s failure. Monitoring throughout the training process
with instrumented toys may also provide essential informa-
tion about the dog’s progress and health. Slight changes in
behavior detected from Smart Toy data may aid in identify-
ing health issues before they are apparent.

Instrumented Ball Toy
[2] The first toy we developed measured fetch and chase
drive. We designed and built a tennis-ball sized toy that
could roll freely, allowing the dog to chase. Its size was
large enough that it was difficult to swallow, but easy to
chew and carry. We made it out of a food-safe silicone
rubber which allowed us to place a pressure sensor, ac-
celerometer, and gyroscope inside the toy to measure bite
force, frequency, and head-shaking behaviors.

Figure 4: The instrumented ball
toy and ball board.

Instrumented Tug Toy
The tug toy was designed based on another natural dog
interaction, biting and tugging on objects. The tug toy was
made with a hollow silicone rubber bladder containing a
pressure sensor. The bladder was attached to a rubber
bungee cord with a stretch sensor. This allowed us to mea-
sure pressure and pull force of the dog on the sensor. We
also developed different covers for the rubber bladder to
see if they affected how the dogs interacted with the sensor.

Figure 5: The instrumented tug
toys

Figure 6: The instrumented tug
board

Instrumented Puzzle Toys
To take the Smart Toys project further, we began studying
puzzles and problem solving. This project aims to utilize

a ball toy with enclosed puzzle mechanisms to detect ac-
tions and choices made by dogs during the engagement.
Treats are placed inside puzzle mechanisms within a clear,
ventilated ball with two round openings on both ends. The
dog demonstrates problem solving by discovering ways to
obtain the treat from inside these instruments. We hope to
identify salient temperament traits from dogs’ interactions
with the ball. We hope to measure cognitive ability, tenacity,
and frustration tolerance.

Detecting Context in Dog Vocalizations
Recently, researchers studying canid vocalizations argue
that dog vocalizations are meaningful and generalizable in
respect to the dog’s physical size [7, 3, 6]. Our work uses
insights from these previous works and machine learning to
classify dog vocalizations in every-day contexts. This study
is creating a toolset that could be applicable for other ani-
mal vocalizations and could effect the training and deploy-
ment of service and support dogs. Service dogs or Search
and Rescue dogs can naturally react to stimuli, and the sys-
tem will decode the meaning which is relayed to the han-
dler.

Discussion
We have developed a variety of scenario driven devices
and technologies for working dogs. These are just exam-
ples of the work we are performing as part of the Animal
Computer Interaction lab at Georgia Tech. While all of these
technologies were developed with specific use cases in
mind, such as toys for measuring service dog suitability,
or sensors and vest for a search and rescue dog, many
of these interaction technologies could be used in a wide
variety of applications to benefit the relationship between
working dogs and the people they serve.
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