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FOREWORD  
The National Urban Security Technology Laboratory (NUSTL) is a federal laboratory organized within 
the U.S. Department of Homeland Security (DHS) Science and Technology Directorate (S&T). Located 
in New York City, NUSTL is the only national laboratory focused exclusively on supporting the 
capabilities of state, local, tribal and territorial first responders to address the homeland security 
mission. The laboratory provides first responders with the necessary services, products, and tools to 
prevent, protect against, mitigate, respond to and recover from homeland security threats and 
events. 

DHS S&T works closely with the nation’s emergency response community to identify and prioritize 
mission capability gaps, and to facilitate the rapid development of critical solutions to address 
responders’ everyday technology needs. DHS S&T gathers input from federal, state, local, tribal and 
territorial first responders, and engages them in all stages of research and development—from 
building prototypes to operational testing to transitioning tools that enhance safety and performance 
in the field—with the goal of advancing technologies that address mission capability gaps in a rapid 
time frame, and then promoting quick transition of these technologies to the commercial 
marketplace for use by the nation’s first responder community. 

As projects near completion, NUSTL conducts an operational field assessment or technical 
demonstration of the technology’s capabilities and operational suitability to verify and document that 
project goals were achieved. 

NUSTL’s publicly released reports are available at www.dhs.gov/publications. Reports deemed 
sensitive are available on a case-by-case basis and can be requested by contacting 
NUSTL@hq.dhs.gov.  

Visit the DHS S&T website, www.dhs.gov/science-and-technology/first-responder-capability-rd-
program-fact-sheets, for information on other projects relevant to first responders. 

Visit the NUSTL website, www.dhs.gov/science-and-technology/national-urban-security-technology-
laboratory, for more information on NUSTL programs and projects. 

https://www.dhs.gov/publications
mailto:NUSTL@hq.dhs.gov
https://www.dhs.gov/science-and-technology/first-responder-capability-rd-program-fact-sheets
https://www.dhs.gov/science-and-technology/first-responder-capability-rd-program-fact-sheets
http://www.dhs.gov/science-and-technology/national-urban-security-technology-laboratory
http://www.dhs.gov/science-and-technology/national-urban-security-technology-laboratory
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EXECUTIVE SUMMARY 
“Response” is a software tool that converts building floor plans into simplified digital plans that 
highlight safety features relevant to emergency response. These digitized plans integrate with 
geospatial information system (GIS) maps and could be made accessible as a software as a service 
for fire service personnel conducting planning activities or responding to a building incident.  

Currently, a user-friendly indoor GIS for first responders does not exist. While many municipalities 
have outdoor GIS systems (e.g., ESRI ArcGIS), maintaining detailed indoor data is much more difficult 
because of the greater frequency of indoor environment changes and the fragmented ownership of 
indoor plans. As a result, first responders arriving at a building incident may have no information of 
the layout of the building upon entry, putting them at a disadvantage for situational awareness.  

Response addresses this challenge by providing intelligent digitization of floor plans from various 
sources (e.g., computer-aided design drawings, PDF documents, photographs). The digitized plans 
display features important to first responders, and can be edited and customized. First responders 
can access the digital plans through a web browser on a laptop or tablet.  

Response (formerly the “Data Upload Mechanism for Sharing Floor Plans and Site Safety Data”) was 
designed by Mappedin with support from the U.S. Department of Homeland Security (DHS) Science 
and Technology Directorate (S&T). DHS S&T’s National Urban Security Technology Laboratory 
conducted a technical demonstration and assessment of Response on April 20, 2022 over Teams. 
The technology developer Mappedin demonstrated the software and seven first responders served 
as evaluators.  

Overall, evaluators indicated the software tool would be an improvement over existing techniques for 
creating and maintaining building plans and would contribute to situational awareness. They 
considered the software easy to learn and use without the need for personnel with a specialized 
background. One evaluator noted that the machine learning-based automation tool would make the 
difficult job of digitizing large amounts of floor plans possible. Evaluators identified multiple 
applications for use of the digital floor plan data in addition to incident planning and response. They 
also suggested enhancements such as adding capabilities for printing and bulk exporting data in 
offline mode. Further, they suggested including building room numbers when digitizing, adding an 
identifier field that categorizes buildings by the assigned fire engine company, and adding additional 
interactive features for the plans when displayed on a street map view. 
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1.0 INTRODUCTION 

First responders arriving at a building incident may have no information of the layout of the building 
upon entry, putting them at a disadvantage for situational awareness. Currently, a user-friendly 
indoor geospatial information system (GIS) for first responders does not exist. While many 
municipalities have outdoor GIS systems (e.g., ESRI ArcGIS), maintaining detailed indoor data is 
much more difficult because of the greater frequency of indoor environment changes and the 
fragmented ownership of indoor plans.  

A technology called “Response” (formerly the “Data Upload Mechanism for Sharing Floor Plans and 
Site Safety Data”), designed by Mappedin, with support from the U.S. Department of Homeland 
Security (DHS) Science and Technology Directorate (S&T), addresses this challenge by providing 
digital floor plans that display features of importance to first responders. Response is a software tool 
that converts building floor plans from a variety of sources (e.g., computer-aided design (CAD) 
drawings, PDF documents, photographs) into digital, vector-format floor plans that can be edited and 
customized. These digitized plans integrate with GIS maps and can be accessed through a web 
browser – on a computer or tablet – by fire service or other public safety personnel conducting 
planning or response activities.  

On April 20, 2022, the National Urban Security Technology Laboratory (NUSTL) conducted a virtual 
technical demonstration and assessment of Response to evaluate the technology’s suitability for use 
by first responders. The demonstration took place over Microsoft Teams (“Teams”) with all 
participants attending virtually. Unlike other NUSTL Operational Field Assessments (OFAs), the 
developer, rather than first responders, operated the technology. This report describes the 
demonstration activities and the evaluators’ feedback obtained through a questionnaire and group 
discussion.  

1.1 Purpose 
The purpose of the technical demonstration was to assess the suitability of Response for use by the 
first responder community. 

1.2 Objectives 
The technical demonstration was designed to assess the software’s conformity with the project 
requirements (Table 1-1) that fall into the broad categories of: 

• Capability: The features and capabilities offered by the software, including clearly 
displaying building features and hazards. 

• Usability: The ease of use of the software and ability to improve operations by reducing the 
physical and cognitive workload associated with referencing multiple building plans and 
maps. 

• Interoperability: The ability of the software to be compatible with other first responder 
agency software and of the software to be interoperable with other agencies’ or 
organizations’ software when collaborating. 
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1.3 Requirements 
Table 1-1 summarizes the requirements that the technology is expected to meet and the ways in 
which conformity with the requirements was demonstrated and assessed.  

Test requirements and descriptions are drawn from the “Statement of Work for Data Upload 
Mechanism for Sharing Floor Plans & Site Safety Data Easily.” [1] The requirements in this matrix 
were reviewed and validated by the DHS S&T Office of Mission and Capability Support (MCS) 
program manager prior to the technical demonstration.  

Data security and the capabilities of the application programming interface (API) and software 
development kit (SDK) are outside the scope of this technical demonstration. 
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Table 1-1 Requirements and Activities Matrix  

# Requirement Description Test Method 

1 
Create and simplify 
digitized floor plans 

A browser-based tool allows users to import existing 
building floor plans in any format (e.g., CAD, PDF, JPEG 
raster, PNG raster). The tool converts floor plans and 
mapped safety features to industry-standard data 
formats. 
It automates the cleanup into vector shapes, excludes 
non-essential information like architectural notes and 
engineering annotations, and allows the user to further 
edit the map and add attributes (e.g., dimensions of 
rooms, locations of assets). 

The technology developer: 
• demonstrates how to digitize three existing floor plans of 

low, medium and high quality from three different 
formats 

• indicates what building features are included and 
excluded automatically by the software 

• displays characteristics of created floor plans (e.g., 
layers, symbols) 

• describes and demonstrates (in a time-limited 
demonstration) how much additional work (by a human 
reviewer doing quality control) is needed after the 
automated digitization in order to finalize the indoor 
map 

2 User editing capability 

A mobile map annotator allows the user to edit the map 
and add information (e.g., room dimensions, location of 
hazardous material storage) to particular map layers or 
as additional attributes and data. 

The technology developer demonstrates editing capability 
and dynamic uploading of data in near real time. 

3 

Floor plans display 
the crucial building 
and infrastructure 
information that 
responders need 

Floor plans prepared for engineering purposes are 
translated into simplified plans suited for emergency 
response (i.e., low-level engineering details removed, 
and specific rooms, stairs, and elevators clearly marked). 

The technology developer describes and demonstrates what 
information is automatically included in the digitized floor 
plans (e.g., stairs, elevators, standpipes, gas/electric 
panels). 
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# Requirement Description Test Method 

4 

The manner in which 
key information is 
displayed and 
accessed is user-
friendly 

The interface will be designed for use under cognitive 
load and will highlight only the most important 
information on the home screen, such as the photo of 
the building, critical details like ingress/egress, and key 
contact information. The user can one-finger tap large 
buttons to filter down one to two levels of menus to 
access more detailed information, such as a detailed 
preplan. 

During the demonstration of the capabilities and features, 
the developer used the menu buttons to filter down one to 
two levels to confirm access to more detailed information on 
the plan. 

After the technology developer’s demonstrations and Q&A, 
evaluators rated their impression of the interface and 
accessibility features (e.g., icon size, font size, contrast of 
icon colors, etc.). 

Evaluators assessed the number of steps needed to digitize 
files, convert to standard format, import into software, 
display needed info, etc. and compared it to their existing 
workflow. 

5 Integrates with 
outdoor maps  

The tool will allow the user to geo-reference the building 
maps on top of outdoor base maps (e.g., Open Street 
Maps). The user will be able to create and manage a 
digital pre-incident map of any venue with outdoor, 
indoor and key feature layers visible on demand. 

The technology developer demonstrates one integration of a 
digitized map into third party GIS software. [This currently 
requires an additional Mappedin product.] 

6 Availability of access 

The application will run as a native iOS app for iPad or as 
a mobile-friendly website for iOS, Android and Tablet PC 
browsers. This allows first responders to quickly access 
the layout of a building from anywhere. 

The technology developer describes software delivery 
channels along with device and access requirements. 
Evaluators rate whether these meet their needs. 
The technology developer also describes differences in 
features and functionality between the software on each 
operating system. 

7 Data sharing 
capabilities 

The application will include mechanisms for easily 
sharing data across agencies, supporting both 
emergency operations center display and in-field 
viewing. 

The technology developer describes the vector output 
format, export file types, typical file size, and data 
sharing/access arrangements. 
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1.4 System Description 
Response is a cloud-based software application that allows first responders to digitize, maintain, and 
access pre-incident floor plans from any location. Users can import floor plans in various formats, 
then export floor plans in vector format that can be used by multiple agencies and with various other 
software platforms. Floor plans can be imported by uploading an already digitized floor plan file, such 
as a JPEG or a DXF,1 or by using a smartphone or tablet to photograph a document, such as an 
emergency escape plan posted in a building hallway. The software allows users to label each floor 
plan with the address and the level of the building (e.g., ground floor, fifth floor, basement level one). 

Ideally, first responder agencies would use Response to digitize building floor plans in advance of an 
incident. However, digitizing or editing floor plans can be done “on-the-fly” at any time by users with 
editing permission. During an incident response, the software could be used by incident 
commanders or team leaders to relay critical information to first responder teams on scene. 

Once a floor plan is imported, the software uses machine learning models to convert raster files into 
standardized vector geometry, automatically excluding non-essential information like architectural or 
engineering notes and annotating items of interest with standardized symbols. Users can then review 
the digitized floor plan and edit the information displayed. This may include removing conversion 
artifacts or highlighting specific rooms, passages, and utilities that are essential to incident planning. 
A geometry editor tool allows users to select, edit, move, draw, or delete elements of the layout of the 
building floor. 

After confirming the layout of the building floor is correct, users can edit the annotations of the map. 
The software automatically adds symbols from a pre-generated library of symbols defined by National 
Fire Protection Association (NFPA) 170.2 [2] These symbols may indicate features such as utilities or 
other unique building features as shown in Figure 1-1. Users may add and remove symbols for 
specific use cases and incident response types. Agency-customized symbol libraries can be uploaded 
for use in place of the NFPA-standard symbols. 

Response allows text annotation so users can label specific rooms, areas, or street names. 
Information tabs also allow users to populate fields with information including building access points 
of contact, hazards, and locations of key boxes.  

After editing floor plans, users can export the plans into industry standard vector file formats. The 
new plans can be viewed in a situational awareness platform developed by Mappedin for Android 
and iOS systems or in a third party software. An additional Mappedin software product, Mappedin 
CMS (a content management system), can export digitized floor plans in file formats suitable for use 
with software such as ESRI ArcGIS. By allowing users to export data into different file formats, 
Response allows for interoperability between two or more agencies even if they use different systems 
or formats for incident planning.  

 
1 A DXF (or .dxf) is a drawing data file format developed by Autodesk for sharing AutoCAD native files with other 
programs. 

2 NFPA 170 is the Standard for Fire Safety and Emergency Symbols. This standard provides standard symbols used to 
communicate fire safety, emergency, and associated hazards information. 
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Response also allows users to implement cybersecurity controls for edited floor plans, including 
encryption and password protection, to prevent unauthorized access to incident planning 
information. 

Figure 1-1 Digitized and Annotated Map in Web Browser-Based Application  

Image Credit: Mappedin 

2.0 ASSESSMENT DESIGN 

2.1 Event Design 
Prior to the technical demonstration, Mappedin conducted a pilot program with three Canadian 
emergency response agencies: Kitchener Fire Department, Waterloo Fire Rescue, and Orangeville 
Fire Department. Mappedin worked with each agency individually to digitize floor plans of buildings 
within the agency’s jurisdiction. A representative from Orangeville Fire Service who took part in the 
pilot program also served as an evaluator during NUSTL’s technical demonstration and assessment. 
Representatives of Mappedin also discussed experiences with the pilot program during the 
assessment.  

The demonstration of Response was conducted virtually over Teams according to the NUSTL team’s 
demonstration plan [3] and on the schedule shown in Table 2-1. The demonstration began with an 
introductory session providing evaluators with an overview of NUSTL’s OFA process and a summary 
of the planned activities. Mappedin described their technology and demonstrated key features of the 
software, including digital floor plan creation, user editing capabilities, and integration with third 
party software. Floor plans were created from inputs of varying quality and complexity (e.g., simple 
floor plan with escape routes, floor plans with detailed information of all building utilities). Mappedin 
also demonstrated how a tablet could be used to take a picture of a floor plan and immediately 
convert it to a digital file. The technology developer discussed results of the pilot program tests and 
the software’s data sharing capabilities during the demonstration.  
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Seven first responder evaluators observed the demonstration and provided feedback on the 
capability, usability, and interoperability of the software. Evaluators had the opportunity to ask 
questions of the developer and request additional demonstrations of features. The NUSTL team 
gathered feedback from the evaluators using a questionnaire. After all activities had been 
completed, the NUSTL team solicited additional evaluator feedback during a group debriefing. The 
MCS program management staff observed all facets of the demonstration remotely. 

 

  

Table 2-1 Demonstration and Assessment Schedule  

Time Description  Presenter/Lead 

1:00–1:10 pm Welcome/Introductions NUSTL Test Director 

1:10–1:30 pm DHS Program Background and Agenda Activities MCS Program Manager and  
NUSTL OFA Program Manager 

1:30–2:30 pm Software Demonstration Technology developer 

2:30–2:40 pm Break All 

2:40–3:10 pm Evaluator-led demonstrations/Q&A Evaluators 

3:10–4:00 pm Questionnaire and Group Discussion NUSTL Test Director 

4:00–4:15 pm Wrap up NUSTL Test Director and  
MCS Program Manager 
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2.2 Participants 
Table 2-2 lists the participants and their organizational affiliations. Seven evaluators from first 
response agencies participated, along with NUSTL’s team, the technology developer and observers.  

Table 2-2 Participants’ Organizations 

Time Description  

Evaluators 

Grand Central Fire Brigade, New York 
Illinois State Police 
New York City Fire Department 
Orangeville Fire Services, Ontario (Canada) 
Philadelphia Fire Department, Pennsylvania 
Poudre Fire Authority, Colorado   
Spokane Valley Fire Department, Washington  

Test Director and Data Collectors DHS S&T NUSTL 

Program Manager and Support Staff DHS S&T MCS 

Technology Developer Mappedin  

Observers DHS S&T  

2.3 Scope and Limitations  
This virtual technical demonstration of Mappedin’s Response software and its capabilities was 
conducted using Teams. The purpose of the demonstration was to garner feedback from subject 
matter experts on the effectiveness of the Response software and its potential for all disciplines of 
public safety. To that end, seven evaluators from the fire service and law enforcement participated to 
provide that feedback.  

The event took place over the course of three hours, which included a presentation, a ten minute 
break, and a question and answer period between the developer and the evaluators. The developer 
provided a presentation describing the Response software and performed a demonstration of the 
software’s functionality. This included the digitization and editing of site safety plans. NUSTL data 
collectors captured feedback from evaluators by administering a questionnaire through digital polling 
tools available on the Teams platform. 

The assessment was limited by both resources and practicality in several ways. The technical 
demonstration and assessment took place virtually; this setting may have limited dialogue and 
inhibited evaluators engaging directly with one another as compared to an in-person event. Evaluator 
ratings for technology criteria may also have been different than if they had experienced the 
demonstration in a hands-on manner. Feedback on the software’s usability, for example, may be 
different if evaluators navigated the interface themselves instead of the designers of that interface 
demonstrating.  
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Other limiting factors include the floor plans used during this demonstration, which may not be 
representative of other building floor plans encountered by public safety personnel, and that the 
experience of the evaluators for this assessment may not represent the needs of other jurisdictions.  

2.3.1 Deviations from the Test Plan 
There were no deviations from the demonstration plan with the exception that developers conducted 
the software demonstration on a laptop computer instead of a tablet to facilitate screen sharing over 
Teams. The software is primarily designed for tablet use. 

3.0 RESULTS 

This section contains evaluators’ feedback gathered from a questionnaire and group discussions. For 
the questionnaire, the NUSTL Test Director displayed a poll with a statement related to a 
demonstrated feature and evaluators selected a response of strongly agree, agree, neutral, disagree 
or strongly disagree with that statement. Figure 3-1 shows the evaluators’ ratings. Appendix Table 
A-1 also summarizes the evaluators’ responses to each statement. Each statement relates to a 
technology requirement as described in Table 1-1 and has been grouped into categories of floor plan 
creation, user interface, data access and sharing, and mission applicability. Section 3.1 further 
describes the ratings and evaluator comments. Section 3.2 summarizes results of the group 
discussion and suggested improvements to the technology.  
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2
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Strongly Disagree Disagree Neutral Agree Strongly Agree

The ability to integrate with outdoor GIS maps 
meets my needs.

The map displays would contribute significantly to 
situational awareness.

This technology is an improvement over existing 
techniques for creating and maintaining building plans.

The floor plans adequately highlight safety hazards so 
that they are immediately obvious. 

The software access methods meet my needs. 

Options for sharing data with others within and outside 
my organization are appropriate for my needs.

The floor plans contain the crucial building and 
infrastructure information that I need. 

The editing of indoor maps is straightforward and 
intuitive.

The map display is easily read and understood.

Map elements (e.g., symbols and icons) are clear 
and understandable.

Navigating the tasks, menus and display options is 
straightforward and intuitive.

The technology's ability to create digital floor plans 
from various sources meets my needs.

The amount of work required to finalize floor plans is 
acceptable.

Figure 3-1 Evaluator Ratings 
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3.1 Questionnaire 

3.1.1 Floor Plan Creation 
The developer demonstrated creation of digital floor plans from three input files of good, satisfactory, 
and poor quality; the satisfactory images are shown in Figure 3-2. Additionally, the developer 
demonstrated the creation of a digital floor plan from a photograph taken by a tablet during the 
demonstration (shown in Figure 3-3). In each case, the input file was uploaded, digitally traced, and 
converted to a digital file in vector format with annotated symbols.  

Regarding upload and automatic tracing, six evaluators strongly agreed that the technology’s ability 
to create digital floor plans from various sources met their needs. One evaluator was neutral. In 
discussing this criterion, evaluators noted that the procedure appeared user friendly, that the 
accuracy was better than expected for an automated tool, and that it would be a useful tool.  

 

 

Figure 3-2 Example of Satisfactory Quality Input Files 
Image Credit: Mappedin Inc. 

Figure 3-3 A Photocopied, Hand-drawn Plan Photographed by a Tablet 
Image Credit: Mappedin Inc. 
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The developer also demonstrated Response’s trace review feature that allows a user to review the 
automated results and, if desired, select, edit, move, draw or delete items using the tool’s geometry 
editor. The developer demonstrated how published plans can be edited and annotated by adding or 
confirming standard symbols (e.g., stairwells, hazards) and adding free-form text (e.g., street name, 
room label).  

The developer discussed expected time savings from using the software. For good or satisfactory 
quality input files, the developer expects time savings to be about 90% quicker than without the 
automated conversion tool. For poor quality inputs, the developer stated that the tool should save 
about 50% of the time needed to create a digital floor plan. For the current pilot programs, the 
developer reported that review and editing of digitized plans has been taking about five to ten 
minutes per plan. The developer expects the time to decrease, however, as the machine learning 
algorithm improves with additional system training. 

When asked to respond to the statement, “The amount of work required to finalize floor plans is 
acceptable,” three evaluators agreed and four strongly agreed. The developer mentioned that they 
could offer the creation, editing and annotation for the customer as part of managed account 
services. 

Two evaluators agreed and five strongly agreed that the editing of indoor maps is straightforward and 
intuitive. An evaluator noted that the editing seemed simple and that the ability to click on and delete 
the vertices of the plan geometry is a positive feature.  

3.1.2 User Interface 
One evaluator agreed and six strongly agreed that the map display is easily read and understood. 
One evaluator mentioned the benefit of the software’s ability to automatically or manually, via user 
input, reduce the amount of information displayed on complicated floor plans to show only what is 
needed for the incident response. 

One evaluator agreed and five strongly agreed that map elements (e.g., symbols and icons) are clear 
and understandable. One evaluator was neutral on this topic. One evaluator mentioned they felt like 
they did not need a legend because the symbols are intuitive. Some of the standard symbols are 
shown in Figure 3-4. Another evaluator appreciated that the software uses NFPA 170 symbols as a 
default and also noted the ability to use custom symbols is a positive feature of the technology. This 
evaluator, along with several others, mentioned that they would likely use their own agency’s custom 
symbols.  
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Two evaluators agreed and five strongly agreed that navigating the tasks, menus and display options 
is straightforward and intuitive. One evaluator stated the software would likely require minimal 
training for most users. Another evaluator mentioned that an in-person training would be more 
effective than a virtual training. This evaluator also expressed the opinion that while the process of 
digitizing floor plans could be difficult, most users would be able to effectively use the software to 
reference pre-digitized floor plans within a few minutes. 

 

Figure 3-4 NFPA 170 Symbols Used to Annotate a Digitized Floor Plan 
Image Credit: Mappedin Inc. 

3.1.3 Data Access and Sharing 
The developer described how the prototype software would be commercialized. Response is 
available as a software as a service operating on a mobile browser with a fee per user for editor 
licenses and at no cost for viewer licenses. No data limits are in place while operating with internet 
access; however for offline use, cached data is limited by the storage of the user’s tablet or device. 
Ownership of the building data is retained by the customer.  

Three evaluators agreed and four strongly agreed that the software access methods meet their 
needs. One evaluator mentioned that they would prefer to access the software as a standalone 
software application on a laptop or tablet rather than as a web-based application. This evaluator also 
noted that this preference was a lower priority when compared to other opportunities for 
improvement identified during the demonstration. Another evaluator noted that while internet access 
is required for most of the software’s uses, users could cache data to their devices prior to deploying 
to an incident scene. 

Three evaluators agreed and three strongly agreed that the options for sharing data with others 
within and outside their organizations are appropriate for their needs. One evaluator was neutral on 
this topic.  
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Another evaluator mentioned that several first responders, both within their organization and outside 
their organization, strongly prefer to use paper floor plans and annotate them with pencil while at an 
incident scene. The software does not currently support the ability to print digitized and annotated 
maps, but this was identified as an opportunity for improvement. Another evaluator noted that 
sharing data within their organization would be easy but sharing data with external partners may be 
limited by legal restrictions. This evaluator mentioned that this is not a hinderance of the software 
but rather something to be considered when using the technology. 

3.1.4  Mission Applicability 
For the statement, “The floor plans contain the crucial building and infrastructure information that I 
need”, the NUSTL Test Director clarified that evaluators should consider the information that is both 
visible on the floor plan and also associated with the floor plan (e.g., contained in the information 
tab). For this criterion, four evaluators agreed, two strongly agreed and one was neutral. Several 
evaluators mentioned information specific to their needs that they would like shown on the floor 
plans. This included room numbers, firewalls, utilities/infrastructure information (e.g., gas lines, 
sprinkler zones) and network features (e.g., security cameras, telecommunication devices). 
Mappedin noted that fire walls can be identified with symbols.  

Three evaluators agreed and four strongly agreed that the floor plans adequately highlight safety 
hazards so that they are immediately obvious. One evaluator noted that the symbols were 
straightforward, customizable and can be turned on and off. Another suggested that the most 
significant hazards within a building could be highlighted through symbols.  

The technology developer demonstrated how floor plans could be georeferenced on a street map. 
The digital floor plan created in Response was exported to Mappedin CMS, an additional Mappedin 
software product. This tool was used to locate, align and scale the floor plan on Apple Maps (shown 
in Figure 3-5). Each additional floor of the same building could then be added using a reference point 
to previous floors. In addition to integrating with an outdoor GIS, data from Response can be 
integrated with other third party software such as incident management software via API.  

Figure 3-5 Floor Plan Overlaid on Apple Maps Street Map 
Image Credit: Mappedin 
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For the statement “The ability to integrate with outdoor GIS maps meets my needs”, one evaluator 
disagreed, one was neutral, two agreed and three strongly agreed. The evaluator who rated this as 
neutral explained that his work does not involve GIS mapping. Another said that the ability to access 
the floor plan in ArcGIS would be a strong positive.  

Regarding the impact of the technology, six evaluators strongly agreed that the map displays would 
contribute significantly to situational awareness, while one evaluator was neutral. One evaluator 
pointed out that the knowledge of interior building features like rooms and stairs would make 
response time faster. Another noted that the customizable maps could improve situational 
awareness for various incident response personnel beyond just the incident command. Two 
evaluators stated that they would want to use the information from Response in their existing 
incident management software platforms.  

When asked if this technology is an improvement over existing techniques for creating and 
maintaining building plans, three evaluators agreed and four strongly agreed. An evaluator stated 
that this technology would allow agencies to have better data with less effort. One noted that many 
agencies rely on large binders of paper plans and that this technology would improve access and the 
likelihood of updating plans annually.  

3.2 Group Discussion 
This section covers the evaluators’ overall assessment of Response, including suggestions for 
improvements, as gathered through group discussion.  

3.2.1 Overall Performance  
Response was well received by all evaluators. Evaluators were prompted for positive and negative 
feedback about the software. Positive aspects that evaluators cited included the ease of use, 
accuracy of the drawings, and the applicability of the software for different areas of the fire 
department, i.e., planning, pre-incident guidelines, and inspections. No specific negative aspects 
were cited. 

Improvement suggestions included adding the ability to print maps directly from the software (the 
developer mentioned that adding this feature is very attainable), including a feature that assigns 
buildings to specific administrative fire companies, providing a way to categorize digital plans, and 
keeping the technology affordable. All evaluators agreed they would actively use the software if it 
was available to them and would recommend it to their respective agencies. 

Evaluators found this software would enhance situational awareness. Specifically, evaluators said 
Response could be used by dispatch and communications centers as well as by an incident 
commander at an incident scene. Evaluators stated that Response would be useful for creating pre-
incident guidelines, developing security plans or planning events. Several evaluators commented 
that the software seemed easy to use and very intuitive. One evaluator stated this is the fulfillment of 
a dream and that there is no way his organization could accomplish its desired results without this 
tool. He requested a further meeting with Mappedin to discuss acquiring the software.  
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3.2.2 Opportunities for Improvement 
Evaluators made suggestions for improvements to features of Response: 

• Add a searchable identifier field that categorizes buildings by which fire engine company 
serves them 

• Include room numbers as an element in the digitized floor plan  

• Increase the contrast of lines in the digital plan when overlaid on the background source 
image 

• Add the ability to print annotated maps 

• Add the ability to bulk export data (versus using the API) in offline mode 

• Add features to make plans more interactive in the street map view, for example, adding the 
ability to readily switch to view the building next door 

• Offer the ability to access the software as a standalone software application on a laptop or 
tablet rather than as a web-based application.  

4.0 CONCLUSIONS 

The objective of the technical demonstration and assessment was to evaluate the suitability of 
Response for public safety use. Seven first responders representing fire service and law enforcement 
provided feedback on the software’s digital floor plan creation, editing, and sharing capabilities as 
well as its user interface and applicability to their missions. Throughout the demonstration, 
evaluators suggested features that would improve the software for their use.  

The technology developer demonstrated digitization of floor plans from input files of good, 
satisfactory, and poor quality and from a photograph of a hand-drawn floor plan. The developer 
discussed expected time savings from using the automated processes of the software. Reviewing 
and editing digitized plans using Response took up to ten minutes per plan during pilot tests; 
however, developers expect that time to decrease with further training of the machine learning 
algorithm. Evaluators rated the digitization and editing capabilities of the software positively. Several 
stated that the tool would improve their access to data and their ability to maintain it. Evaluators 
stated that the tool appeared to be easy to use and could readily be operated by users without 
specialized GIS or drafting experience.  

The technology developer demonstrated what elements, symbols, or information is automatically 
included or can be added to a digital floor plan. Evaluators agreed that the information contained in 
the plan adequately highlighted safety hazards and contained the information needed when 
responding to an incident. Evaluators also discussed what information could be important for 
different use cases such as planning for events.  

The technology developer demonstrated how digital building floor plans in vector format could be 
georeferenced on a street map through exporting to additional software. The group discussed how 
Response could be accessed through a web browser and how an API could be used for integrations 
with other software.  
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Two evaluators said they would use the digitized drawings within their own agency’s software 
platforms and expressed interest in both bulk exporting of data and in a standalone (not web-based) 
application. Regardless of suggested improvements, evaluators agreed that the current methods of 
accessing the software and sharing data within and outside their organizations met their needs.  

Evaluators also suggested enhancements to information that can be added to plans such as room 
numbers, security network features, and fire company identifiers. They also recommended adding 
printing capabilities and additional options for exporting and accessing floor plans.  

Overall, evaluators considered Response an improvement over existing methods for digitizing floor 
plans and universally agreed they would use the tool if it were available to them  
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APPENDIX A 

Table A-1 summarizes the results of the evaluator polling questions. The number in parentheses 
after the criterion represents which requirement number from Table 1-1 the statement addresses. 
The number in each response column from “Strongly Disagree” to “Strongly Agree” represents the 
number of evaluators who selected that response for each criterion. 

Table A-1 Evaluation Criteria and Evaluator Responses 

Criterion 

St
ro

ng
ly

 
D

is
ag

re
e 

D
is

ag
re

e 

N
eu

tr
al

 

Ag
re

e 

St
ro

ng
ly

 
Ag

re
e 

Floor plan creation 

The technology's ability to create digital floor plans from various 
sources meets my needs. (1)   1  6 

The amount of work required to finalize floor plans is acceptable. (1)    3 4 

The editing of indoor maps is straightforward and intuitive. (2)    2 5 

User Interface 

The map display is easily read and understood. (4)    1 6 

Map elements (e.g., symbols and icons) are clear and understandable. 
(4)   1 1 5 

Navigating the tasks, menus and display options is straightforward and 
intuitive. (4)    2 5 

Data Access and Sharing 

The software access methods meet my needs. (6)    3 4 

Options for sharing data with others within and outside my 
organization are appropriate for my needs. (7)   1 3 3 

Mission Applicability 

The floor plans contain the crucial building and infrastructure 
information that I need. (3)   1 4 2 

The floor plans adequately highlight safety hazards so that they are 
immediately obvious. (3)    3 4 

The ability to integrate with outdoor GIS maps meets my needs. (5)  1 1 2 3 

The map displays would contribute significantly to situational 
awareness. (3)   1  6 

This technology is an improvement over existing techniques for 
creating and maintaining building plans. (1)    3 4 
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