
New Tech Aims to Improve Communication Between Dogs
and Humans

David Roberts with one of his research associates. Photo credit: North Carolina State University.
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North Carolina State University researchers have developed a suite of technologies that can be used to enhance communication between dogs and humans,

which has applications in everything from search and rescue to service dogs to training our pets.

“We’ve developed a platform for computer-mediated communication between humans and dogs that opens the door to new avenues for interpreting dogs’

behavioral signals and sending them clear and unambiguous cues in return,” says Dr. David Roberts (http://news.ncsu.edu/2014/09/roberts-inspiration-dogs/),

an assistant professor of computer science at NC State and co-lead author of a paper on the work. “We have a fully functional prototype, but we’ll be refining

the design as we explore more and more applications for the platform.”

The platform itself is a harness that fits comfortably onto the dog, and which is equipped with a variety of technologies.

“There are two types of communication technologies,” says Dr. Alper Bozkurt (http://www.ece.ncsu.edu/people/aybozkur/), an assistant professor of electrical

and computer engineering at NC State and co-lead author of a paper on the work. “One that allows us to communicate with the dogs, and one that allows them

to communicate with us.”

“Dogs communicate primarily through body language, and one of our challenges was to develop sensors that tell us about their behavior by observing their

posture remotely,” Roberts says. “So we can determine when they’re sitting, standing, running, etc., even when they’re out of sight – a harness-mounted

computer the size of a deck of cards transmits those data wirelessly.

“At the same time, we’ve incorporated speakers and vibrating motors, called haptics, into the harness, which enable us to communicate with the dogs,”

Roberts adds.

“We developed software to collect, interpret and communicate those data, and to translate human requests into signals on the harness,” says Rita Brugarolas,

an NC State Ph.D. student and co-author of the paper.

The technology also includes physiological sensors that monitor things like heart rate and body temperature. The sensors not only track a dog’s physical well-

being, but can offer information on a dog’s emotional state, such as whether it is excited or stressed.

These technologies form the core of the platform, but it can be customized with additional devices depending on the specific application.

“For example, for search and rescue, we’ve added environmental sensors that can detect hazards such as gas leaks, as well as a camera and microphone for

collecting additional information,” Bozkurt says.

“We’re also very interested in addressing stress in working dogs, such as guide dogs for the blind,” says Sean Mealin (http://news.ncsu.edu/2014/05/science-

looks-like-sean-mealin/), an NC State Ph.D. student and co-author of the paper. “We’re reliant on the physiological and behavioral sensors to give us a picture of

the dog’s mental and emotional state.

“This can help handlers identify and mitigate stress for the dogs, improving the length and quality of a dog’s life,” Mealin adds. “It’s an important issue.

Particularly because guide dogs are bred and trained not to display signs of stress in their behavior.”

In addition to disaster response research (http://news.ncsu.edu/2014/05/dog-disaster-tech/), the research team has already done work that uses the platform to

assist in dog training. They are now in the early stages of miniaturizing the technologies and improving the physiological sensors for use in animal shelters and

hospitals.
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“This platform is an amazing tool, and we’re excited about using it to improve the bond between dogs and their humans,” says Dr. Barbara Sherman

(http://www.cvm.ncsu.edu/docs/personnel/sherman_barbara.html), a clinical professor of animal behavior at the NC State College of Veterinary Medicine and

co-author of the paper.

The paper, “Towards Cyber-Enhanced Working Dogs for Search and Rescue (http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6914468),” is

published online in IEEE Intelligent Systems. The paper was co-authored by NC State Ph.D. students John Majikes and Robert Loftin, and by former NC State

Ph.D. student Dr. Pu Yang. The work was supported by the National Science Foundation under Cyber Physical System Program grant number 1329738.

–shipman–

Note to Editors: The study abstract follows.

“Towards Cyber-Enhanced Working Dogs for Search and Rescue”

Authors: Alper Bozkurt, David L. Roberts, Barbara L. Sherman, Rita Brugarolas, Sean Mealin, John Majikes, Pu Yang, and Robert Loftin, North Carolina State

University

Published: online October 29 in IEEE Intelligent Systems

DOI: 10.1109/MIS.2014.77

Abstract: We introduce the fundamental building blocks for a cyber-enabled computer-mediated communication platform to connect human and canine

intelligence to achieve a new generation of Cyber-Enhanced Working Dog (CEWD). The use of monitoring technologies provides handlers with real-time

information about the behavior and emotional state of their CEWDs, and the environments they are working in for a more intelligent canine-human

collaboration. From handler to dog, haptic feedback and auditory cues are integrated to provide remote command and feedback delivery. From dog to handler,

multiple inertial measurement units strategically located on a harness are used to accurately detect posture and behavior, and concurrent non-invasive

photoplethysmogram and electrocardiogram for physiological monitoring. We also discuss how CEWDs would be incorporated with a variety of other robotic

and autonomous technologies to create next generation intelligent emergency response systems. Using cyberphysical systems to supplement and augment

the two-way information exchange between human handlers and dogs would amplify the remarkable sensory capacities of search-and-rescue dogs to let them

save more lives.

SHARE

 (http://www.facebook.com/sharer/sharer.php/?
u=https%3A%2F%2Fnews.ncsu.edu%2F2014%2F10%2Fbozkurt-dogs-2014%2F)

 (https://twitter.com/intent/tweet?
text=New+Tech+Aims+to+Improve+Communication+Between+Dogs+and+Humans&url=https%3A%2F%

 (http://www.linkedin.com/shareArticle?
mini=true&url=https%3A%2F%2Fnews.ncsu.edu%2F2014%2F10%2Fbozkurt-dogs-
2014%2F&title=New Tech Aims to Improve Communication Between Dogs and Humans&source='NC
State News')

 (https://plus.google.com/share?url=https%3A%2F%2Fnews.ncsu.edu%2F2014%2F10%2Fbozkurt-
dogs-2014%2F)

 (mailto:?subject=New Tech Aims to Improve Communication Between Dogs and Humans&body=NC
State researchers have developed a suite of technologies that can be used to enhance communication
between dogs and humans, which has applications in everything from search and rescue to service dogs
to training our pets.<br /><br />https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/)

FILED UNDER

Research and Innovation (https://news.ncsu.edu/category/research-and-innovation/)

TAGS

best-of-2014-research (https://news.ncsu.edu/tag/best-of-2014-research/), college of veterinary medicine (https://news.ncsu.edu/tag/college-of-veterinary-medicine/), computer

science (https://news.ncsu.edu/tag/computer-science/), electrical and computer engineering (https://news.ncsu.edu/tag/electrical-and-computer-engineering/), engineering

(https://news.ncsu.edu/tag/engineering/), news releases (https://news.ncsu.edu/tag/news-releases/), research news (https://news.ncsu.edu/tag/research-news/), technology

(https://news.ncsu.edu/tag/technology/)

y

v

t

r

z

19 RESPONSES ON “NEW TECH AIMS TO IMPROVE COMMUNICATION BETWEEN DOGS AND HUMANS”

Ionut S says: October 31, 2014 at 5:28 am (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/#comment-1577631)

Hi, what breed is the dog in the picture? Thanks!

Reply (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/?replytocom=1577631#respond)
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Rhonda says: October 31, 2014 at 11:54 am (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/#comment-1599921)

This is just too cool!!! What a great project!

Reply (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/?replytocom=1599921#respond)

Enri says: November 2, 2014 at 2:51 pm (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/#comment-1802851)

Looks like a Labrador

Reply (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/?replytocom=1802851#respond)

Megan says: November 3, 2014 at 12:53 am (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/#comment-1841431)

Can you share a video demonstrating this technology in action? Thanks

Reply (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/?replytocom=1841431#respond)

nina says: November 5, 2014 at 5:15 am (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/#comment-2012461)

i’m not sure how or why this is such a “great project”. disregard the disarming feel-good cause it is spun with, and see instead that it is a defacto

animal model for borg development. one can anticipate military and law enforcement applications, with attendant creep factor. curious what IRB

discussion ensued around the effort.

Reply (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/?replytocom=2012461#respond)

Michael says: November 5, 2014 at 10:40 am (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/#comment-2027521)

Hi, I assume you have this dog from a breeder? I am looking for these kind of dogs (field lab like) to be trained as service dogs. Would you be able to

provide me with the breeder details?

Regards, 

Michael

Reply (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/?replytocom=2027521#respond)

PJ Harris says: November 5, 2014 at 1:41 pm (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/#comment-2036111)

I would love to participate since I have a rescue dog that does not really know what a dog is. She seems to react to the world as I do and never do

“dog” things. I have children living in the area, so if you want to meet her just let me know.

Reply (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/?replytocom=2036111#respond)

PE says: February 7, 2015 at 7:59 pm (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/#comment-5240201)

Either that or you have forgotten how to do human things.

Reply (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/?replytocom=5240201#respond)

Pingback: This high-tech harness lets humans and dogs communicate | Digital Trends (http://www.digitaltrends.com/cool-tech/high-tech-harness-lets-

humans-dogs-communicate/)

Pingback: Researchers use wearable sensors to better communicate with dogs | WordPress (http://allyvv.com/wordpress/?p=6417)

Kathryn Quirk says: November 18, 2014 at 2:14 pm (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/#comment-2624091)

HI 

This has many applications, and I wonder if there’s a fit for our technology, which is an advanced sound recognition technology that is currently being

adapted for mobile devices to enable deaf and hard of hearing to see audio alerts and other sounds on their smartphones. The software listens and

learns the sounds of a users’ environment and translates those sounds into visual an tactile alerts on smartphones, tablets, pebble smartwatch and

even philips hue lights., As you know, sounds travel great distances, go through anything and come from anywhere… Interesting… perhaps we can

collaborate in some way.

Kathryn

Reply (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/?replytocom=2624091#respond)

Pingback: Computer Mediated Communication with Dogs « EL SEGUNDO ANIMAL HOSPITAL (http://e-s-a-h.com/2014/11/21/computer-mediated-

communication-with-dogs/)

Pingback:  Our Pets Are Turning Into Cyborgs | WomenSportWatches (http://womensportwatches.com/%e2%80%8bour-pets-are-turning-into-cyborgs/)

Bonnie Wagner-Westbrook says: December 9, 2014 at 8:03 pm (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/#comment-3704721)

WOW! I see lots of potential collaborations with, for example, the Center for Pet Safety, Where Is Jack?, and Missing Pet Partnership!
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OTHER TOP NEWS

How Big Can Snowflakes Be?

Snowflakes can get pretty darn big.

(https://news.ncsu.edu/2018/12/how-big-can-snowflakes-be/)

NC State Helps Homegrown Holiday Hobby

With the help of NC State soil scientists, CNR researchers and local extension agents, Ricky Postell is growing his Christmas tree operation.

(https://news.ncsu.edu/2018/12/nc-state-helps-homegrown-holiday-hobby/)

VIEW THE ARCHIVE

(HTTPS://NEWS.NCSU.EDU/2018)

Reply (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/?replytocom=3704721#respond)

Pingback: The Wearable To Communicate With Your Dog | Crunch Theory (http://crunchtheory.com/2015/03/19/the-wearable-to-communicate-with-

your-dog/)

Brigitta Backfisch says: April 18, 2015 at 1:12 pm (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/#comment-6067541)

I am really interested in getting some more information, esecially how I can improve the intelligence of my dog. Furthermore, I would like to learn more

about behaviour and how to understand that.

Reply (https://news.ncsu.edu/2014/10/bozkurt-dogs-2014/?replytocom=6067541#respond)

Pingback: Dogs and the elderly | bonzdoc (https://bonzdoc.wordpress.com/2015/11/22/dogs-and-the-elderly/)

Pingback: New Tech Uses Hardware, Software to Train Dogs More Efficiently | Latest Technology (http://latesttechnology.space/new-tech-uses-

hardware-software-to-train-dogs-more-efficiently/)

Pingback: Computer to Train Dogs Autonomously Based on Dog's Body Language - Think Research Expose | Think Research Expose

(http://thedailyjournalist.com/techne/computer-to-train-dogs-autonomously-based-on-dog-s-body-language/)
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