HEART

PROBLEM STATEMENT:
According to the anti-sexual assault organization RAINN, “Females ages 16-19 are 4 times more likely than the general
population to be victims of rape or sexual assault.” Since teenage females, like our client, are the most commonly assaulted
demographic, they are the target group for HEART. Gender inequity increases a teenage female’s risk of danger and is a
prominent issue that needs to be addressed.
In the average year in America, approximately 463,634 individuals (12 years or older) have faced sexual assault or rape, and
82% of sexual assault victims are females under 18. Sexual assault is a signiﬁcant issue that hasn’t been given the proper attention
it needs, and doesn’t have a proper solution to keep individuals safe. As the pandemic intensiﬁed, the levels of violence against
women have increased. This issue becomes bigger and bigger by the day, and we RoboKnights feel responsible to help, especially
since we feel the urgency to address this issue as we are a part of the demographic most affected by sexual assault.

Team RoboKnights

Never fear, HEART is here!

Our objective is to create a user friendly device that provides an efﬁcient way to reduce the amount of sexual assault cases and to
prevent social and gender inquity when it comes to the user’s safety. HEART also allows the user to communicate with the police
and emergency contacts to ensure that our clients can walk out of their homes feeling safe, secure, and out of harm's way.

USER REQUIREMENTS:
- User friendly and easy to use
- Inconspicuous and well-hidden
← Scan Here To See
- Notiﬁcation are sent with the GPS location to:
The Guidebook
- The police
- 3 contact members of the user’s choice
- Provides a distraction which can alert nearby bystanders
- A guidebook (that comes along with the device, not a part of it) so that the user can learn about basic self-defense
Some other client speciﬁc, implicit requirements we have are that the device should be able to be activated without the use of
a cell phone, and our device should work anywhere in the world.

ABOUT OUR TEAM:
The heart is one of the main organs needed for survival, thus we
have created a device to keep yours and your loved ones’ as safe
as possible. As young women, we have noticed a gap that needs
to be ﬁlled, where HEART will ﬁt perfectly. HEART is a device
created bearing these numerous sexual assault cases in mind, in
order to combat them in the fastest, safest, and easiest way
possible. By following our hearts, we were able to build HEART
to help reduce the impact of social and gender inequity when it
comes to the user’s safety.

DESIGN PROCESS
BACKGROUND RESEARCH/ ASK:
Our design is a device called HEART (Harassment Escape and
Assault Rescue Tracker). HEART is a discreet tracking device
that is attached to a purse.

- Looked into prominent inequities (and their effect)
- researched current market solutions
- asked ourselves and others how a technical device can help the targeted demographic

School Name:
Mt. Hebron High School
Grade Level:
High School Sophomores
State Representing:
Howard County, Maryland
Team Members:
Venya Karri, Srinidhi Akella, Harini
Devireddy, Pooja Dahiwadkar
Client:
Anonymous 16 year-old female
sophomore at our school, Mt. Hebron
(Client pronouns: she/they)
Flow Diagram

We, the RoboKnights team, are a group of 4 very
passionate high school sophomores. We have been
participating in MESA since 6th grade and believe that
this is an amazing opportunity to help us learn and grow.

KEY FEATURES:
- Voice Recognition: Triggers the code sequence when it hears the key words “Hi Cell”, followed by “Mode One”.
- GPS Location Detection: The coordinates of the user’s location can be found, and will be sent via SMS.
- SMS: Using IFTTT applets, the user’s GPS location and help message will be sent to the police and the user’s chosen
emergency contacts.
- Phone Call: Also using IFTTT applets, a phone call alerting the user’s emergency contacts and the police station is sent.

PROPOSED SOLUTION:
While developing HEART we had 3 different iterations:
Iteration 1

BRAINSTORM/IMAGINE:
- Brainstormed solutions to reduce effect of inequity
- Compiled all ideas and looked at them together
- EX: While brainstorming, one sensor you will not see in our project is a knocking sensor; an idea that is impractical to the
project, but ended up leading to the idea for the voice recognition module.

When the button is pressed, a message When the button is pressed, the
with the user’s location is sent to 1
buzzer turns on and the message is
close contact
sent to 2 close contacts

Our First Brainstormed Designs of HEART
Outside:

Iteration 2

Iteration 3
When the button is pressed, the
buzzer turns on and both the message
and a phone call are sent to 3 close
contacts and the police.

Inside:

FINAL SOLUTION/PLAN: 4 modules; Trigger- push button & voice recognition; Diversion- passive buzzer; Location- GPS sensor;
SMS- WiFi board & IFTTT applets.

We ended up choosing the 3rd solution since it had the most functionalities and would therefore beneﬁt the user the most. It is
more capable to protect the user, which is our top priority.

CREATE: We wrote individual codes and built circuits for each module, then integrated them all together to complete our
prototype
IMPROVE: Fixed any bugs in the process of building and testing and ﬁxed them as part of Unit Testing, Integration Testing, and
Iterative Process
DESIGN PROCESS & ITERATION TESTING:

USER FEEDBACK:
● Our client has decided to stay anonymous (only info that can be shared: female, sophomore in High School)
Did HEART Activate?
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Our Created Prototype of HEART

Explicit Requirements

Implicit Requirements

● Contact the police
● A buzzer as a distraction
● Additional guidebook on safety

● Call is sent to contacts as well
● Device is hidden

● After ﬁnishing the product, the client gave us feedback. They stated:
○ They are happy with the user friendliness of the devices and they liked how the user could “effortlessly get help”
○ Guidebook was very helpful
○ Overall very well rounded device
○
The camera & button are
located on the exterior of the
bag while the rest of the
components are inside.

NEXT STEPS:
- Input method where the user can decide whether they want
the buzzer functionality on or not.
- Device removable and re-attachable on any type of bag,
- Change the voice command trigger phrase from “Mode 1”
to “Mayday”.
- Link a google maps locator along with the coordinates in the
SMS notiﬁcation.

After comparing the three iterations, we decided to go with the third one. We chose this because it allows the
user to get help as soon as possible. Also, to ensure that our users are satisﬁed with our device, we made
HEART easily accessible in times of danger and hidden from the eyes of potential predators by placing it in a
trendy handbag.

CONCLUSION:
HEART provides a quick and easy method of communication that can locate and defend a victim or potential victim of
sexual assault. Many demographics other than our target audience(teenage females) do not feel the need to worry about
their personal safety while out in public, so why must we? By building this device, we are able to help reduce the impact of
this inequity. To all the people affected by gender inequity, never fear, HEART is here!

CITATIONS:
1.

World Health Organization. www.who.int. Accessed 17 Mar. 2021.

2.

"Quick Statistics about Hearing." National Institute on Deafness and Other Communication Disorders, Dec. 2016, www.nidcd.nih.gov/health/statistics/
quick-statistics-hearing. Accessed 17 Mar. 2021.

3.

This is our device, HEART. This is what it looks like while the user carries it. The button is discreetly
attached inside the purse, but it shown on the left as poking out of the purse for viewing purposes.

Lacke, Susan. "Do All Deaf People Use Sign Language?" Accessibility.com, Aug. 2020, www.accessibility.com/blog/do-all-deaf-people-use-sign-language.
Accessed 17 Mar. 2021.

4.

Gate Communications.org. www.gatecommunications.org/statistics. Accessed 17 Mar. 2021.

