
HOSTED BY

CHALLENGE 
SUMMARY REPORT



1. Executive Summary        1

2. Background on Patient-Reported Outcomes   2 

3. Challenge Objective        3

4. Innovator Outreach and Communications    4

5. Multi-Phase Competition       5-9

6. Evaluation Criteria        10-11

7.  Winners’ Spotlight        12-15

8. Lessons Learned         16

TABLE OF CONTENTS



In 2020, NIST’s Public Safety Communications Research (PSCR) Division hosted a 4-Phase, 
dual-track  $1.1 million prize competition authorized under the authorized under the America 
COMPETES Reauthorization Act of 2010 to advance communications and make data more 
accessible to first responders. The CHARIoT Challenge, was an Augmented Reality (AR) and 
Internet of Things (IoT) based Challenge, comprised of two competitions for contestants that 
would together improve public safety operations.

The contestants, consisting of Augmented Reality (AR) developers and Internet of Things 
(IoT) data contestants, demonstrated examples of how providing first responders access to 
relevant data streams from IoT devices, smart buildings and smart cities - presented through 
augmented reality interfaces - could improve communication for public safety personnel while 
they save lives and property. Additionally, the CHARIoT Challenge focused on the following four 
emergency scenarios: flood, wildfire, active shooter, and mass transit accident. 

The Challenge was operated by NIST PSCR in partnership with Magic Leap, First Responder 
Authority Network, MSA Safety, Blueforce Development, and FirstNet Built with AT&T. The 
Challenge launched in March 2020 and concluded in September 2021 (Note: The final event 
was originally scheduled for November 2020, however, was ultimately rescheduled).  

EXECUTIVE SUMMARY
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Public safety officials perform tasks in a variety of environments that severely limit their senses and 
ability to communicate. Since 2002, PSCR has collaborated with first responders, stakeholders, and 
innovators to ensure the development of reliable, intuitive, and mission focused technologies for 
the public safety community. This challenge consists of the following two contests:

CONTEST 1

CONTEST 2

Build Augmented 
Reality Interfaces for 

First Responders

Emulate Smart
City Data for 

Disasters Scernarios

• Developers leveraged augmented reality (AR) 
technology to convey actionable information 
to first responders and incident command 
without distractions or cognitive overload. 

• These solutions can significantly improve a 
first responder’s situational awareness allowing 
them to plan and respond during incidents more 
effectively.

• Researchers built solutions that provide 
first responders access to IoT devices’, smart 
buildings and smart cities’ data streams.  

• Researchers created emulated public safety data 
streams and presented them in a unified format, 
for the active shooter, flood, mass transit 
accident, and wildfire emergency scenarios.  

• The data streams focused on providing the 
public safety community situational awareness 
so they can optimize resource deployment and 
decrease the time it takes for incident command 
and boots-on-the ground first responders to 
make life-saving decisions.

BACKGROUND
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The purpose of the CHARIoT Challenge was to assess the potential of using augmented reality 
interfaces that present integrated, relevant streams of data from buildings, city structures and 
first responders’ themselves to aid communication ability for public safety officials. This challenge 
also sought to convene members of the data science community and developers to advance the 
state of augmented reality interfaces for public safety. After this challenge, PSCR plans to utilize the 
emulated data transmitters and augmented reality interfaces for research and to demonstrate the 
possibility of improved communications if first responders were to have access to streamed data 
from various IoT sensors. 

CHALLENGE 
OBJECTIVES
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To effectively launch a challenge that would resonate with the right innovators within the 
solver community, Sensis created a research-driven brand for the challenge and developed a 
marketing plan that provided a marketing strategy and that would guide all of the challenge’s 
marketing and communication efforts. In this section, we will cover the challenge branding 
and marketing strategy and implementation in-depth.

CHALLENGE MARKETING STRATEGY 
The communications goals were to effectively publicize the competition and drive relevant 
solvers to the challenge website. Below includes the three-fold marketing objectives and 
the marketing strategy for the CHARIoT Challenge. 
 
• Reach, educate, activate, and engage target audience segments, specifically top tier 

AR and IoT innovators and technologists who do not typically innovate with the 
Federal Government or NIST. 

• Position NIST as a forward-thinking innovative organization that is pioneering new 
public-private partnership methods to keep first responders and the general public 
safe, by delivering high-impact, cutting-edge communications technology. 

• Effectively leverage challenge partners as message amplifiers, extending the 
challenge outreach message to reach esteemed innovator communities.

CHALLENGE LAUNCH ACTIVITIES 
The success of a challenge relies heavily on the sponsors’ ability to reach, inform, and activate 
the right solvers who have the passion and potential to invent and develop ground-breaking 
solutions. For the CHARIoT Challenge, target innovators or potential solvers included experts 
in data science, academia, technology, corporate hardware innovators, and other related fields. 
A robust communications strategy was implemented to publicize the CHARIoT Challenge 
launch and engage interested solvers from the target innovator groups. In order to promote 
organic team building of professionals, developers, innovators, and researchers, challenge 
content was published using a variety of outlets. These included traditional media, paid search 
campaign, key partner and network outreach, NIST PSCR  internal and external social media, 
direct email campaigns of previous participants in augmented reality and internet-of-things 
competitions or challenges, along with previous Small Business Innovation Research award 
recipients, and a challenge website. 

During Phase 1, the CHARIoT Challenge garnered coverage from traditional media outlets, such 
as StateTech Magazine and DesignNews. 

INNOVATOR OUTREACH  
AND COMMUNICATIONS 
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NIST PSCR implemented a dual-track, multi-stage competition. The multi-stage structure was 
designed to provide participants the time and resources to develop their solutions over the 
challenge lifecycle. Both AR and IoT competitions followed the down-selected format based on a 
formal review process, whereby only the best proposals and products that satisfy the evaluation 
criteria progress through the challenge stages. It is a pay-for-performance model that increases 
incentives for awardees, as the final proposed concept is validated through testing. The total prize 
purse was $1.1 million, which was split between both contests across the four Phases.

Build Augmented
Reality Interfaces 
for Public Safety

Up to
$212,000

in prizes

Emulate Smart
City Data for 

Disasters Scernarios

Up to
$888,000

in prizes

MULTI-PHASE 
COMPETITION
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The Build Augmented Reality Interfaces for Public Safety competition was organized into four phases. 

CONCEPT PAPER & VIDEO 

Open to all eligible contestants – 17 winners – Invitation to Phase 2 and loaned a Magic Leap Headset 

March 11, 2020 – May 6, 2020  • Number of Contestants: 27 

Phase 1 invited all eligible participants to submit a concept paper and video outlining their team’s proposed 
solution, approach, capabilities, knowledge and skills for this contest. Contestants documented their 
proposed augmented reality (AR) interfaces - holograms for incident command perspective and heads-
up displays for first responders - for the four emergency scenarios. Contestants had to either include a 
first responder as part of their team or signed  a statement that they would be willing to collaborate with 
a partnered first responder agency to ensure applicability and alignment of their AR interfaces during the 
challenge. The 17 Phase 1 winners were awarded based on the merits of their proposals and selected to 
continue to Phase 2 of the competition.

AUGMENTED REALITY AND PUBLIC SAFETY USE CASE TRAINING 

Open to the Phase 1 winners – 17 winners –Invitation to Phase 3 and up to $17,500 each 

May 23, 2020 – June 12, 2020 • Number of Contestants: 17

During this phase, invited participants focused their attention on attending the virtual Magic Leap training 
and public safety use case training to develop or enhance an augmented reality interface prototype for 
evaluation.  Invited contestants that indicated in their concept papers that they need to be partnered 
with a public safety agency had additional webinars or conference calls to connect with a local public 
safety agency. The 17 Phase 2 winners were awarded based on the merits of their proposals and received 
an invitation to Phase 3 along with the following: a) the prize of $7,500 for prototype development; b) 
$2,000 for support of their matched public safety representative participation; c) up to $5,000 in provided 
business technical assistance; d) offline support with MSA Safety; and e) $3,000 in funding to spend time 
conducting joint training and prototyping with public safety partner.

PHASE 01

PHASE 02

MULTI-PHASE COMPETITION:                            
            BUILD AUGMENTED REALITY 
            INTERFACES FOR PUBLIC SAFETY
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AR HEADS-UP DISPLAYS & HOLOGRAMS 

Open to Phase 2 winners – 11 winners – Invitation to Phase 4 and up to $14,500 each  

June 17, 2020 – September 1, 2020  • Number of Contestants: 17 

Contestants created their AR interfaces in collaboration with their public safety agency. The AR interfaces 
were designed to be utilized by public safety, with holograms for the incident command perspective 
and heads-up display for use by first responders. The AR interfaces were developed using the NIST PSCR 
provided IoT Disaster Scenario Dataset.  After being reviewed by the judging panel, the 11 teams invited 
to advance to Phase 4 also received a) online support with Magic Leap; b) online support by MSA Safety; 
c) $7,500 for prototype development; d) $2,000 for their matched public safety representative; and e) 
$5,000 in funding to support their team’s demonstration of their final interfaces at a 2021 public-safety 
focused event. The Judging panel also had the opportunity to offer two optional prizes: Best Presentation 
of Actionable IoT Analytics for First Responders ($8,750) and Best Visual Interface for First Responders 
($8,750).

FINAL EVALUATION 

Open to Phase 3 winners –  Two 1st Place Winners ($25k each) 3rd Place Winner $15k, 

4th Place Winner - $10k, 5th Place Winner - ($7,500) 
September 16, 2020 – November 16, 2020 • Final Evaluation was held September 13 – 17 2021 
Number of Contestants: 11

Phase 4 consisted of an evaluation of augmented reality interfaces at a NIST PSCR and FirstNet. Contestants 
had access to both the NIST PSCR provided dataset and the final IoT contestants’ datasets. The Judging 
panel utilized the contestants’ augmented reality interfaces to complete multiple first responder tasks 
across the four simulated emergency scenarios. Contestants’ interfaces were tested and evaluated by 
the subject matter experts and the Judging panel. Contestants competed for up to sixteen (16) final prize 
awards: 1st- $25,000; 2nd- $20,000; 3rd- $15,000; 4th- $10,000; 5th- $7,500; $20,000 total for the top 
AR Heads-Up Display and Hologram per scenario ($2,500 award per scenario); Most Creative Method 
of Interaction with AR prototype: $5,000; Best Demonstration of Public Safety Use Case: $4,000; and 
Continued Technical Assistance Award: $10,000.

PHASE 03

PHASE 04

MULTI-PHASE COMPETITION:                            
            BUILD AUGMENTED REALITY 
            INTERFACES FOR PUBLIC SAFETY
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MULTI-PHASE COMPETITION:                            
          EMULATE SMART CITY FOR 
          EMERGENCY SCENARIOS

The Emulate Smart City Data for Emergency Scenarios competition was organized into four phases. 

CONCEPT PAPER 

Open to all eligible contestants – 6 winners – Invitation to Phase 2 and up to $5k 

March 11, 2020 – May 6, 2020  • Number of Contestants: 6 

Phase 1 invited all eligible participants to submit a concept paper outlining their proposed 
team’s solution, approach, capabilities, knowledge and skills for this contest. Participants 
documented their proposed solution structure for each of the four emergency scenarios, 
including the list of sensor data they would provide and a corresponding justification for 
their selection; their methodology for data acquisitions and sources; and proposed physical 
hardware. Participants’ concept papers were reviewed by a panel of subject matter experts. 
The Judging panel evaluated and selected 6 contestants to move forward to the next phase of 
the contest and to receive an award of $5,000 for prototype development.

DEMONSTRATION OF DATA STREAMS 

Open to the Phase 1 winners – 6 winners – Invitation to Phase 3 and up to $4k each 
May 16, 2020 – June 18, 2020 • Number of Contestants: 6

Invited contestants from Phase 1 participated in a challenge kickoff webinar, during which 
PSCR will describe the four emergency scenarios, the corresponding public safety tasks for 
each emergency scenario, and how the emulated data would be utilized in Phase 3 and Phase 
4 of the challenge. The rest of Phase 2 focused on contestants’ creation of the emulated sensor 
data and demonstrating the transmission of these data streams for at least 2 of the 4 scenarios.  
The Judging panel selected the 6 contestants to advance to Phase 3 and receive $4,000 for 
prototype development.

PHASE 01

PHASE 02
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EVALUATION OF DATA STREAMS

Open to Phase 2 winners –  2 winners – Invitation to Phase 4 and up to $12,500 each   
June 25, 2020 – August 27, 2020  • Number of Contestants: 6

 

The IoT data contestants collaborated with external public safety mentors and advisors 
to finalize their emulated data for the four emergency scenarios. Contestants submitted a 
wireless network and their data transmitters pre-configured for the four emergency scenarios 
for evaluation by the judging panel. The Judging panel evaluated and selected the top IoT 
data contestant team per the four emergency scenarios. Two contestants were awarded 
an invitation to the Phase 4. Invited contestants were also awarded $7,500 for prototype 
development and $5,000 in funding to support their team’s demonstration of their final 
submissions at a 2021 public-safety focused event.

FINAL EVALUATION 

Open to Phase 3 winners –  1st Place winner ($25K) and 2nd Place winner  ($12,500)  
September 10, 2020 – November 16, 2020 • Final Evaluation was held September 13 – 17 2021 
Number of Contestants: 2

During this phase, the IoT data contestants emulated live streamed data that was made 
available to the Augmented Reality developers. In advance of the live evaluation, each IoT 
data contestant had the opportunity to present their emulated data sensors (a minimum 
of 5 per emergency scenario) to the Augmented Reality developers during a webinar. The 
two contestants competed for the first-place prize award of $25,000; the second-place prize 
of $12,500; Most Flexible Design for Public Safety Use Case and Research prize: $4,500 and 
Most Creative Sensor Utilization for Smart Cities Data prize: $4,000. PSCR also provided $2,000 
per contestant who was willing to open source their data streams on the NIST PSCR GitHub 
account. NIST PSCR retained the data transmitters and README files for demonstration 
purposes.

PHASE 03

PHASE 04

MULTI-PHASE COMPETITION:                            
          EMULATE SMART CITY FOR 
          EMERGENCY SCENARIOS
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Submissions were evaluated by a multi-disciplinary panel of expert judges based on:

30%
FEASIBILITY 
& TEAM

70%
STRATEGIC ALIGNMENT 
& TECHNICAL OUTCOMES

Compliance 
Testing 
(Pass/Fail)

Compliance 
Testing 
(Pass/Fail)

Compliance 
Testing 
(Pass/Fail)

Demonstration of 
Augmented Reality 
Heads-Up Displays 
or Hologram 
(10/10 pts.)

Efficiency and 
Effectiveness of 
AR Interfaces  
(3/10 pts.)

Efficiency and 
Effectiveness of 
AR Interfaces  
(6/10 pts.)

Waiver of the 
Requirements 
to Have a First  
Responder Entity 
as Part of Their 
Team (Pass/Fail)

User Satisfaction 
of AR Interfaces 
(5/10 pts.)

User Satisfaction 
of AR Interfaces
Prototypes 
(4/10 pts.)

Optional Prize: 
Demonstration of 
Public Safety Use 
Case In Emergency 
Scenario(s) 
(Pass/Fail)

Ease of Use  
(2/10 pts.)

Q&A and Virtual 
Presentation  
(10 pts. possible)

PHASE 01
CONCEPT PAPER & VIDEO

PHASE 02
AUGMENTED REALITY AND PUBLIC 
SAFETY USE CASE TRAINING 

PHASE 03
AR HEADS-UP DISPLAYS 
AND HOLOGRAMS

PHASE 04
FINAL EVALUATION

EVALUATION CRITERIA                            
            BUILD AUGMENTED REALITY 
            INTERFACES FOR PUBLIC SAFETY
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Submissions were evaluated by a multi-disciplinary panel of expert judges based on:

EVALUATION CRITERIA                            
       EMULATE SMART CITY DATA FOR 
             EMERGENCY SCENARIOS

30%
FEASIBILITY 
& TEAM

70%
STRATEGIC ALIGNMENT 
& TECHNICAL OUTCOMES

Contestant should provide a brief overview of the 
system, the scenarios that will be demonstrated, 
and the proposed functionality.

Accuracy of 
Data Transmitted  
(20/100 pts.)

Compliance 
Testing 
(Pass/Fail)

Contestant should show software initialization 
process and any configuration required to 
begin transmission of data.

Implementation of 
Network Protocols  
(30/100 pts.)

AR Developers 
Utilization and 
Satisfaction  
(40/100 pts.)

Contestant should display terminal output of 
streaming data (and, optionally, a graphical 
user interface).  NOTE:  The GUI will be for 
demonstration purposes only and is outside of 
the scope of the challenge. 

Implementation 
of Data Types  
(40/100 pts.)

Judges’ 
Satisfaction  
(50/100 pts.)

Contestant will create a demonstration 
terminal to show networked reception of the 
streaming data.

Ease of Use  
(20/100 pts.)

Q&A and Virtual 
Presentation  
(10/100 pts.)

PHASE 01
CONCEPT PAPER

PHASE 02
DEMONSTRATION OF DATA STREAMS
Phase 2 Evaluation was based on a Compliance Test (Pass/Fail) 

PHASE 03
EVALUATION OF DATA STREAMS 

PHASE 04
FINAL EVALUATION
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Total value of prizes received through 
the CHARIoT Challenge: $72,000
The goal of Team JANUS solution is to enable end users 
to naturally and intuitively interact with and manipulate 
the virtual objects through their Incident Response 
Augmentation Headset (IRAH) platform. The team took 
a user-center designed approach for each scenario, first 
taking a rough sketch, transforming it to a mockup and 
then sharing it with public safety Subject Matter Experts 
through their public safety partner at the WFCA.

1ST PLACE: Tied: North Star Simulations

Total value of prizes received through 
the CHARIoT Challenge: $57,000 

Team NSS’s Incident Command Simulation Platform (ICSP) 
was developed and designed in conformance with the 
National Incident Management System (NIMS) standards 
published by FEMA. They focused on the training aspect 
of the disaster and emergency scenario-based simulations 
as a storytelling tool to empower Incident Commanders to 
streamline their operations.

3RD PLACE: BadVR

Total value of prizes received through 
the CHARIoT Challenge: $53,250

BadVR’s solution is a multi-user, holographic command-
and-control operations center. Designed for first 
responders and public safety officers, the platform brings 
together multi-domain information into one intuitive 
holistic environment, improving decision-making time 
and accuracy. 

4TH PLACE: AR Cortex

Total value of prizes received through 
the CHARIoT Challenge: $39,500

Emergency Response Information system (ERIS) is a multi-
user Augmented Reality (AR) platform that leverages 
real-time data from external interfaced sources and user 
input to display relevant information, using iconography 
to annotate the natural world.  The system communicates 
real-time information visually, quickly, and efficiently to 
first responders in the field.

5TH PLACE: NextGen Interactions

Total value of prizes received through 
the CHARIoT Challenge: $47,250

RespondAR is a prototype augmented reality interface that demonstrates how emerging technologies might be utilized 
by first responders in the future. Their overarching goal was to make an intuitive interface that provides IoT data to first 
responders. For incident command, they provided an overview of the map and corresponding data with the ability to 
look at data in detail as needed. For the HUD, they only provided the most relevant information so as to not overwhelm 
first responders. 12

WINNER’S SPOTLIGHT                            
            BUILD AUGMENTED REALITY 
            INTERFACES FOR PUBLIC SAFETY



CATEGORY WINNER AMOUNT

Top Incident Command Interface – 
Active Shooter Scenario

North Star Simulations $2,500

Top First Responder Interface – 
Active Shooter Scenario

North Star Simulations $2,500

Top Incident Command Interface – 
Flood Scenario

JANUS Research Group $2,500

Top Incident Command Interface – 
Mass Transit Accident Scenario

BadVR $2,500

Top First Responder Interface – 
Mass Transit Accident Scenario

ARCortex $2,500

Top Incident Command Interface – 
Wildfire Scenario

JANUS Research Group $2,500

Top First Responder Interface – 
Wildfire Scenario

JANUS Research Group $2,500

Most Creative Method of 
Interaction with AR prototype – 

Eye Tracking/Eye Gaze
JANUS Research Group $2,500

Most Creative Method of 
Interaction with AR prototype – 

Hand Gesture
Screen Door Laboratories $5,000

Best Demonstration of 
Public Safety Use Case

Reality Garage $4,000

Continued Technical 
Assistance Award

JANUS Research Group $10,000

BEST IN CLASS WINNERS
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WINNER’S SPOTLIGHT                            
       EMULATE SMART CITY DATA FOR 
             EMERGENCY SCENARIOS

1st Place:  Team FRITES
Total value of prizes received through 
the CHARIoT Challenge: $52,500

The Team FRITES Emergency Scenario and IoT Sensor 
Simulator (ESI-SSim, pronounced “Easy Sim”) is a low cost, 
easy to use tools providing controlled data streams to 
First Responder, Augmented Reality development teams 
and IoT Sensor researchers. The device was constructed 
using low-cost Single Board Computer (SBC) with an 
integrated 7-inch, touch screen display. 

2nd Place:  Team SmartIoT
Total value of prizes received through 
the CHARIoT Challenge: $40,500

Team SmartIoT created a data appliance to transmit 
several data-streams in multiple protocols (MQTT, HTTP, 
HTTPS) in multiple formats (JSON, XML) to multiple 
network clients using a Raspberry Pi with the ability to 
transmit at different intervals. In addition, simulated 
data and data from actual sensors could be transmitted 
using the same device. The device can analyze, transform 
and supplement the data-streams on the fly using 
AI and other techniques in a scalable and pluggable 
architecture. 

BEST IN CLASS WINNERS

CATEGORY WINNER AMOUNT

Most Flexible Design for Public 
Safety Use Case and Research

SmartIoT $4,500

Most Creative Sensor Utilization
for Smart Cities Data

FRITES $4,000
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Thank you to all CHARIoT Challenge teams 
for their participation in this challenge:
 

     BUILD AUGMENTED REALITY 
   INTERFACES FOR PUBLIC SAFETY

   • ARCortex
   • Augmented 1st Responders (A1R)
   • BadVR Inc. 
   • CMU Helmut
   • ENGR Dynamics
   • Hydroinformatics Lab
   • iMixedReality
   • Inhance Digital 
   • IUPUI
   • JANUS Research Group
   • NextGen Interactions
   • North Star Simulations 
   • Reality Garage
   • ScenARio
   • Screen Door Laboratories
   • SHOCKOE
   • U. Group XR Lab

   EMULATE SMART CITY DATA 
FOR EMERGENCY SCENARIOS

   • Team FRITES
   • Team Onclave
   • Team Safestream
   • Team SMARTIoT
   • Team Venti LLC. 
   • Team Zenext IoT
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CREATE MORE OF A CONNECTION BETWEEN IOT CONTESTANTS, 
CHALLENGE DATA, AND AR CONTESTANTS. 

If a similar challenge were to run in the future, it would be advantageous to run the IoT 
contest first. This would allow for the IoT contestants to be better advocates for their data. 
In turn this would also provide the opportunity for the IoT contestants to mentor the AR 
contestants on how to best utilize their data. 

TEST DATA AS EARLY AS POSSIBLE. 

If a similar challenge were to be run in the future, allow ample time to gauge familiarity 
with the data appliance to prepare for the final evaluation. Additionally, build in time 
for teams to test larger data sets, as well as a variety of data prior to the final evaluation. 
While some teams might have experience with larger data sets, other teams might not. 
Therefore, it is important for teams to have enough time to gain familiarity with working 
with a variety of data sets in order to be competitive. Lastly, in the lab setting, there was 
inconsistency in running multiple brokers at the same time. If there is more testing 
running multiple data brokers simultaneously,  this could be resolved in the future. 

PREPARE FOR POTENTIAL OPERATING SYSTEM, SOFTWARE, 
OR HARDWARE UPDATES.

Due to challenge timeline delays caused by COVID-19,  NIST PSCR found there were  OS 
updates and hardware updates throughout the year. Teams initially built their solution 
on an older system when the challenge began. When their solutions were being tested 
in preparation for the final evaluation on newer software, teams needed to update their 
solution. This ultimately impacted the contestant’s submissions by giving them an 
opportunity to provide the most up to date version of their technology. 

PREPARE FOR DEPLOYING DATA BROKER OVER THE 
WIRELESS NETWORK 

When deploying the data broker over the wireless network, the headsets had issues in 
areas where the network was not strong. In the future, if there is a drop packet over 
wireless network, be mindful that there is a barrage of backlogged data, which impacts 
the performance of the submissions. When working with huge data brokers in the future, 
consider determining and pre-testing the exact locations.  

CONSIDER IMPLEMENTING A BUSINESS ACCELERATION OR 
ENTREPRENEURSHIP PROGRAM IN A LATER OR FINAL STAGE 
IN THE CHALLENGE. 

The CHARIoT Challenge employed the first trial run of doing business acceleration 
and entrepreneurship mentoring during the competition. When doing business 
acceleration in a future challenge, consider other strategies to encourage participation 
and collaboration between the teams, such as adding this as an optional phase toward 
the final stages of the challenge. 

1.

2.

3.

4.

5.
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