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The National Center for Spectator Sports Safety and Security (NCS4) at The University of Southern Mississippi established the Operational Exercise Program to assist practitioners and industry experts in identifying operational use cases for safety and security solutions. By design, the demonstration and exercise allows sporting and venue experts to observe solution-provider-stated product capabilities in a real-world or simulated environment. 

The NCS4 provides a mechanism to aggregate specific safety and security requirements for the spectator sports domain. The exercise process and focus areas were developed in cooperation with the NCS4 National Advisory Board, which includes representatives from professional sports leagues, select collegiate institutions, major events, and public assembly sites. The NCS4, using industry requirements and operational needs, partners with industry and technical experts to observe and exercise products or solutions with the intent to:

· Enable venue operators and security personnel to make informed decisions related to the selection and procurement of solutions. 
· Observe and report a product’s ability to perform vendor-stated capabilities in a spectator sporting or special event environment. 
· Ensure that technical promise translates to operational feasibility.
· Understand deployment and maintenance requirements.

The exercise program follows principles currently espoused by standing U.S. Department of Homeland Security (DHS) validation programs that are meant to assist end operators with objective and quantitative reviews of available commercial systems and solutions (e.g., Department of Homeland Security SAVER program)[footnoteRef:1].  [1:  System Assessment and Validation for Emergency Responders (SAVER) Program.  The SAVER Program conducts assessments and validations on commercial equipment and systems, and provides those results along with other relevant equipment information to the emergency responder community.] 
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1. Introduction

The Introduction describes the needs analysis forming the basis for this evaluation and also provides an overview of Evolv Express.

[bookmark: _Toc89938954]1.1. Needs Analysis

In December 2018, the NCS4 National Advisory Board and Technology Alliance identified effective and efficient venue security checkpoints as a major priority for sports safety and security. This technology is designed with the intent of quickly detecting potential weapons on ingressing fans, including those holding bags, thus decreasing the time required to search individuals and their belongings. 

This report presents a summary of the exercise and demonstration of Evolv Express. The platform was observed for functionality and overall performance capabilities.  

[bookmark: _Toc89938955]1.2. Evolv Express Platform/Technology Overview

For sporting events, concerts, and the large stadiums and arenas that host them, fast and seamless ingress with uncompromising physical security is paramount. Analog technologies like metal detectors, hand wands, and visual bag checks can amplify the very same challenges they purport to resolve. Traditional methods for weapons screening can negatively affect guest experience, fatigue guard resources with repetitive alarms, and add to security problems by introducing crowded soft target scenarios. 

Evolv Express is designed to screen for weapon threats while fans, employees, and other visitors walk through the system at a comfortable pace. Using advanced sensors, artificial intelligence, and camera technologies, Evolv Express intends to distinguish weapons from common personal items containing metal. The goal is to reduce fatigue on security teams caused by the excess nuisance alarms experienced with other approaches. 

With Evolv Express fans should not need to divest their personal belongings or bags, helping both to avoid unnecessary physical contact and to elevate the guest experience by accelerating the pace of visitors through security screening. To further support security teams, the technology visually pinpoints where on a person or in their bag a potential threat has been detected, focusing and streamlining the way security teams target and resolve issues. 

This overview was provided by Evolv Technology. While all statements were not evaluated during the exercise, several statements serve as the basis for exercise criteria. 


[bookmark: _Toc89938956]1.2.1. System Overview

Evolv Express consists of a system of two or three towers creating either one or two lanes, each wide enough for as many as two people to enter a venue together, side-by-side (Figures 1-2). The lane width is also wheelchair ADA compliant.
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Figure 1. Evolv Express configured with three towers and two lanes
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Figure 2. Evolv Express configured with three towers and two lanes


The system is designed to support venue ingress at a natural walking pace for families, screening an average of 3,600 people per hour at maximum capacity. Experience during live events at Evolv customer sites ranges from 2,700 to up to 4,500 people per hour—as much as one person per lane every 1.6 seconds. Throughput varies at each customer’s site based on their unique concept of operations (ConOps), security protocols, and other operational considerations. 	Comment by Joslyn Zale: Add correct math.
  
The system is designed to be staffed by flow control and resolution personnel using up to three touchscreen tablets per lane to receive and review alerts. When the system alarms on an individual, each tablet receives images of the individual who alarmed the system, plus a red box superimposed on the image to indicate where on their person or in their bag the potential threat was detected (Figure 3).

[image: ]
Figure 3. Tablet with red boxes superimposed over individuals who alarmed the system

When an alert appears, flow control personnel can divert the individual indicated in the alert to a resolution station, where the potential threat can be identified and resolved. This image-based resolution process supports both positive matching of the individual for flow control personnel and easy targeting of the location on their person or in their bag where the potential threat item was detected. This also accelerates and streamlines issue resolution for security staff by enabling a more targeted search process. 

For maximum flexibility and set-up options, the system offers:

· Wired and wireless options for flow control and resolution tablets
· Indoor- and outdoor-equipped towers
· Mobility accessories to facilitate fast movement from storage to screening location and easy installation 

This overview was provided by Evolv Technology. While all statements were not evaluated during the exercise, several statements serve as the basis for exercise criteria. 

[bookmark: _Toc89938957]1.2.2. System Software, Security, and Connectivity 

Security screening technology no longer has to be a standalone piece of equipment. It can offer communication and connectivity and digitally integrate with other venue technologies supporting security and operations. As a smart, connected weapons detection system, Evolv Express offers capabilities to integrate with other venue security technologies, communications, and protocols already in place. These capabilities include available integrations between the situational awareness cameras and customers’ existing video management systems, as well as a discreet “request for remote assistance” protocol that automatically texts assigned individuals to escalate the need for additional threat resolution support at a specific location in-the-moment (Figures 4-5).
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Description automatically generated]Figure 4. Optional front and rear situational awareness cameras, which can be integrated with existing video management systems
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Figure 5. Front and rear situational awareness camera views

Visitor screening and camera technologies onboard the system respect the highest industry standards in data privacy and cybersecurity for venues and their guests. Communication and connectivity technologies rely on a fully hardened, built-in Wi-Fi system that does not require connection to the venue’s own network to operate. Visual alerts, including images of the person alarming the system, are set to automatically clear as soon as they are resolved by security teams. 
Depending on the security and privacy policy at a venue, the system also offers the option to store alert data for further forensic analysis—a setting fully controlled by the customer. 
Limited data—pertaining to visitor flow rates, alarm rates, threat types discovered, and operational logs for troubleshooting—is shared to a cloud platform to facilitate proactive planning and system health.

This overview was provided by Evolv Technology. While all statements were not evaluated during the exercise, several statements serve as the basis for exercise criteria. 

[bookmark: _Toc89938958]1.2.3. Analytics for Proactive Planning

The Evolv Express system is capable of cloud connectivity to automatically capture data about visitor flow rates and alarm rates and communicate metrics to customers via a web-based or mobile application. This companion application, Evolv Insights, supplies business intelligence at the threshold of every venue. Evolv Insights enhances security planning, staffing, and operational decision-making. by supplying data about visitor flow rates, alarm rates, detection sensitivity settings, and threat types across various locations, event types, and time frames (Figure 6).
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Figure 6. The web-based and mobile-enabled Evolv Insights analytics application offers metrics for alarm rates, visitor curves, threat types, and more.

Metrics can be rolled up across all venue entrances so security leaders and other venue personnel can view arrival curves and alarm rates at one or multiple locations in support of proactive decision making to meet staffing and operational needs.

Additionally, when an alert is “tagged” on the tablet using a simple one-touch action to indicate the type of threat or benign item that was found during resolution, Evolv Insights analytics can also display the number, type, and frequency of different threat items found across the venue’s entryways (Figures 7-8). These metrics can improve staff training and onboarding, as well as help the security team know what to look for when resolving an alarm and how to staff their entrances accordingly. 
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Figure 7. Analytics can include data on alert types – threat and benign – by entry, event, time, and date

[image: Graphical user interface, chart

Description automatically generated]
Figure 8. Analytics can include data on alert types – threat and benign – by entry, event, time, and date

In contrast with traditional approaches and manual screening methods, Evolv Express supports current and future security postures. Evolv Express produces data for pre-event planning and post-event analysis, as well as real-time ingress and alarm rate statistics during every event. Automatically generated reports can be sent following an event. , summarizing key metrics like overall visitor and alarm rates, frequency and types of threats resolved, and visitor flow by time and entrance (Figures 9-10).
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Figure 9. Post-event reports are automatically sent to subscribed users for a summary view of security metrics during a pre-defined event  
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Description automatically generated]Figure 10. Post-event reports are automatically sent to subscribed users for a summary view of security metrics during a pre-defined event 

This overview was provided by Evolv Technology. While all statements were not evaluated during the exercise, several statements serve as the basis for exercise criteria. 

[bookmark: _Toc89938959]1.2.4. Remote System Management

In addition to providing comprehensive analytics to improve venue security and operational decision making, the web-based and mobile-enabled Evolv Insights application also offers remote monitoring and management of Evolv Express systems. 

For increased convenience and responsiveness, logging in to a specific system remotely from the MyEvolv app offers the same functions as when an administrator is co-located with the system. Checking statistics, troubleshooting the system, and changing settings can be done remotely, so that system administrators can manage the security technology at the threshold of their venues from anywhere in the world (Figure 11).
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Figure 11. Remote system log-in offers monitoring and control for administrators anywhere in the world using the accompanying web-based (this figure) or mobile MyEvolv portal applications

This overview was provided by Evolv Technology. While all statements were not evaluated during the exercise, several statements serve as the basis for exercise criteria. 

[bookmark: _Toc89938960]1.2.5. ConOps Support and Training

Evolv Express is offered in a Product as a Service/Software as a Service subscription model. Our team supports venues throughout ConOps planning, installation, system operation, and maintenance. Each installation is fully assessed and evaluated by security experts on staff both at Evolv and at the customer site, including (optionally) teams from our partner providers, to determine the best layout for installation and operation, including the locations, numbers and roles for security personnel in the flow control and issue resolution positions.

An example layout for peak flow (average of 3,600 visitors per hour) at one dual-lane Evolv Express system with two Flow Control tablets and two Alarm Resolution tablets is illustrated in Figure 12. Example recommended staffing for a system installation like this one includes one supervisor role, four security staff plus two optional staff for peak operation, two greeters, and one law enforcement officer on an as-needed basis. 
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Figure 12. Example layout for a dual-lane Evolv Express system at peak operation – an average of 3,600 visitors per hour

Evolv security professionals partner with a customer’s venue security team to create a customized ConOps approach and system layout. that considers: 

Security goals and concerns
Past security incidents at a venue
Current ConOps and how it is working
Risks the team is seeking to address
Risks the team is willing to accept
Visitor rates, along with bags and other items (e.g., strollers, rolling bags, etc.) 
Size of venue and number and size of entrances
Internal destinations upon ingress (e.g., ticketing, guest services, restrooms, concessions) 

In addition to in-person training related to operation, installation, and maintenance—available at the customer’s site or at Evolv headquarters—Evolv also offers an always-on, no-cost subscription to its Learning Management System (LMS) for access to the same training material that is delivered in-person (Figures 13-14).
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Figure 13. LMS log-in page

[image: ]
Figure 14. Three Evolv Express courses in the LMS

In addition to the LMS, a robust knowledge database is accessible to all customers through the web-based or mobile application, and handy electronic reference cards can be accessed on the system tablet for quick refreshers in set-up, operation, and troubleshooting. All of these resources are intended to support the customer on a day-to-date basis, along with access to 24/7 support from Evolv and its partner providers via phone or email.  

This overview was provided by Evolv Technology. While all statements were not evaluated during the exercise, several statements serve as the basis for exercise criteria.

[bookmark: _Toc89938961]1.2.6. Proven, Real-World Results

In total, Evolv Express reportedly has screened over 150 million visitors at leading venues around the world, and counting. In the U.S., Evolv reports that their customers experience, on average, 70% lower labor costs and 10 times faster screening results versus walk-through metal detectors. Sports venues around the world using Evolv Express. aAt the time of this report multiple NFL, MLB, MLS, and other professional sports teams utilize Evolv Express to screen both fans and employees entering their venue.
include: 

· 6 NFL franchises
· 6 MLS teams
· 4 MLB teams

By offering touchless weapons detection and efficient threat resolution, Evolv Express aims to elevate the fan experience and eliminate the lines that can create soft target scenarios, all without compromising the ability to prevent weapons capable of mass casualty events from entering venues. The goal is a significantly improved experience for fans and security staff while reducing the anxiety that traditional checkpoints create.

This overview was provided by Evolv Technology. While all statements were not evaluated during the exercise, several statements serve as the basis for exercise criteria.


[bookmark: _Toc89938962]2. White Paper Objectives

The objectives of this report are as follows:

· Describe the exercise methodology, scoring system, and the role of exercise evaluators.
· Outline the platform’s functional capabilities as identified by Evolv Technology.
· Publish the product operational exercise scoring results, comments, and additional information provided by the exercise evaluators and Evolv Technology.

The purpose of this exercise is to observe and report the demonstrated capabilities and functionalities of Evolv Express as indicated by Evolv Technology. This evaluation and/or report does not constitute NCS4’s endorsement of Evolv Express, nor is it intended to be used for comparison purposes with similar solutions.


[bookmark: _Toc89938963]3. Methodology

The NCS4 uses a scalable methodology to guide its product operational exercises. The methodology is designed to ensure that the exercise occurs in a realistic environment so that industry experts can observe whether the solution delivers the capabilities under the use case conditions (i.e., normal and/or emergency) within the ecosystem (i.e., sports, entertainment, and special event venue). The methodology includes: (1) a general overview of the steps used to perform an exercise, (2) the selection and training of exercise evaluators, and (3) how the aforementioned Steps 1 and 2 were applied to the exercise of Evolv Express.

[bookmark: _Toc89938964]3.1. Overview

A repeatable and scalable product operational exercise methodology was developed for use in the evaluation and assessment of numerous solutions. The methodology steps are as follows:

1. The NCS4 and the solution provider seeking an operational exercise discuss the capabilities and functional requirements of the company’s solution and the professional backgrounds of three industry experts (e.g., law enforcement; fire/rescue emergency management; emergency medical; venue director of security, operations, or guest services) to participate as an exercise evaluator on the exercise team.

2. The NCS4 ensures that the solution provider has access to the facilities and the means to create conditions for effectively demonstrating the capabilities and functional requirements of the solution and access to exercise evaluators with the requisite experience for observing the solution.

3. The NCS4 and solution provider work together to create a matrix of operational capabilities and functional requirement items that the exercise team will quantitatively rate (described below in Section 3.2). 

a. The company develops the items, and the NCS4 ensures that each item addresses only one capability or functional requirement.  
b. Each item is written so that the exercise team, who may not be familiar with the solution, will understand the solution and the operational capability being observed in each item.  
c. The NCS4 does not dictate what items they must include on the matrix but will share industry best practices, standards, and needs to ensure exercise criteria are developed with consideration to operational settings and capability gaps. 

4. The NCS4 and the company select a date(s), location(s), and use case(s) that will provide an appropriate ecosystem and the desired use case conditions for the product exercise.  

5. The NCS4 staff, company representatives, and the exercise evaluators meet at the date(s), location(s), and use case(s) as determined in Step 4. The NCS4 staff facilitates the exercise, ensuring that it adheres to an approved agenda. After all personnel introduces themselves, the company provides an overview of their organization and solution. To rate each matrix item, the exercise team either interacts with the solution themselves or closely observes company representatives, practitioners, or exercise role players interacting with the solution.

6. After concluding the exercise, the NCS4 staff compiles evaluation forms and individual feedback from each exercise team member. The NCS4 staff uses quantitative feedback to create a cumulative matrix, calculating score averages for final scoring. The NCS4 staff uses qualitative feedback to provide score justifications and exercise team member comments.  

Throughout the exercise, the exercise evaluators may ask the company representatives clarification questions about the operation and capabilities of the solution. The exercise evaluators may provide comments and/or answer questions from the company representative (e.g., potential use cases, cost, pricing plans, future capabilities that would be beneficial to add to the solution) and make recommendations and/or suggestions based on their professional experiences. Similarly, the company representatives may ask the exercise evaluators questions that may or may not be related to the matrix items. This open dialogue often yields valuable information beyond the matrix ratings. 

[bookmark: _Toc89938965]3.2. Exercise Team Selection and Training

To maintain the impartiality of the exercise, the company may not request specific industry experts to serve on the exercise evaluation team. Per Step 1 in Section 3.1, the company may identify desired skills and experiences that observers should have for the exercise. The company may request discrete skills or general competencies relevant to the solution. The company may also identify the caliber of exercise team members based on experience, roles, or responsibilities.  Per the information provided by the company, the NCS4 canvasses its sports safety and security industry network and its exercise database to identify potential exercise team members with the requisite professional backgrounds. The NCS4 will then invite qualified candidates to participate in the exercise until the NCS4 has secured a minimum of three exercise evaluators with the requisite expertise to serve as exercise team members.

As part of its due diligence, the NCS4 informs the exercise team members about the company and solution undergoing a product exercise during the team solicitation process so that potential exercise team members can assess their suitability and comfort level with the solution and identify any potential conflicts of interest. In some cases, individuals may decline due to a conflict of interest. If this occurs, the NCS4 will invite another qualified candidate to serve.  Once exercise team members are confirmed, the NCS4 notifies the company who the team members are for the exercise. 

Prior to the start of the exercise, the NCS4 facilitators train the exercise team members on the exercise process and review the item rating scale (Table 1). The NCS4 facilitators emphasize that each exercise team member will receive a copy of the matrix and rate each item individually using this scale; team members must each provide their own score and may not collaborate to develop a group rating for each item or the overall exercise. Team members are also encouraged to ask the company representatives questions and provide comments beyond the matrix rating feedback. 

The company representatives are encouraged to ask the exercise team members questions related to, or outside the scope of, the matrix items. This dialogue, coupled with the matrix item ratings, provides complete exercise information. The matrix ratings show that the solution has been impartially rated by exercise team members against company-defined specifications, and the conversation allows for feedback beyond the scope of the matrix (i.e., for aspects of the solution that cannot be evaluated via a matrix, such as plans for future development or how to price and market the solution).

Table 1. Item Rating Scale
	Score
	Description

	0
	Does not meet the stated requirement

	1
	Partially meets the stated requirement

	2
	Meets the stated requirement with recommendations

	3
	Meets the stated requirement



[bookmark: _Toc89938966]3.3. Evolv Express Methodology

When applying the previously outlined methodology to Evolv Express, the industry experts were: (1) a U.S. Secret Service Special Agent in Charge (Retired), (2) a Security Representative for an organization that produces live events, and (3) Security Representative for professional baseball, soccer, and hockey. Exercise team members will be referenced by the aforementioned numbers throughout the rest of this document.  

[bookmark: _Toc89854912][bookmark: _Toc89938967]3.3.1. Exercise Location

The Evolv Express evaluation occurred on October 27, 2021, from 5:30-11 p.m. CDT at the southeast gate of Lower.com Field in Columbus, OH, USA for a Columbus Crew versus Orlando City soccer match (Figures 15-17). 
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Figure 15. Southeast gate of Lower.com Field
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Figure 16. Evolv Express at the southeast gate of Lower.com Field

[image: ]
Figure 17. Security staff monitoring ingress through Evolv Express at the southeast gate of Lower.com Field

At 5:30 pm CDT, the weather conditions were an actual temperature of 48 °F, which felt like 50 °F, cloudy skies, wind gusts of 7 mph, 77% humidity, and a barometric pressure of 29.93 inches. Sunset was 6:37 p.m. CDT.

[bookmark: _Toc89854914][bookmark: _Toc89938968]3.3.2. Sensitivity Settings

NCS4 facilitators performed tests on Evolv Express based on by NILECJ-STD-0601.00 (Table 2). The sensitivity level of Evolv Express is adjustable and was set to internally to Security Level E, which fits in to Security Level 2 as defined by NILECJ-STD-0601.00. Thisat a level that is common for sports and entertainment venues. because it allows patrons to carry normal pocket items through screening. The goal of Security Level 2 is to have high throughput with low false alarm rates.

The patron ingress journey consisted of the following steps (Figure 18):

1. Patrons were processed through ticketing prior to processing through Evolv Express.
2. Patrons flowed through Evolv Express for screening without divesting.
3. In absence of an alarm, patrons were permitted to enter the venue without further screening. If Evolv Express alarmed, patrons were directed to the secondary screening table to divest prior to walking back through the system. 

[image: ]
Figure 18. Patron ingress journey 

[bookmark: _Toc89854915][bookmark: _Toc89938969]3.3.3. Test Objects

Clean test subjects processed through the system at walking pace of 1.0 – 1.5 m/s, followed by test objects. Test objects were steel (UNS G41400) simulated handguns following the dimension criteria outlined in NILECJ-STD-0601.00 and NIJ Standard-0601.02 (Figure 19), firearms, firearm components, knives, with blades that ranged from under four inches to greater than six inches, and innocuous items (e.g., wrist watches and cell phones). The steel simulated handguns were positioned on clean test subjects and processed through the Evolv Express a total of 225 times while evenly distributed among the nine test locations identified in NIJ 0601.02. Figure 20 illustrates the nine test locations (right) and the steel simulated handgun (left). 
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Figure 19. NILECJ-STD-0601.00 handgun replica and large test object diagram.
[image: ]
Figure 20. Diagram illustrating the steel simulated handgun and nine test measurement locations

To demonstrate the ability of Evolv Express to detect guns, the following pistols were used (Figure 21):

· Bodyguard 380 (Micro) (sub-compact)
· Smith and Wesson .38 (J-frame)
· Glock 23 Generation 4 (compact)
· Glock 43 (sub-compact)
· Glock 43 (slide and barrel only)
The exercise evaluation team observed the above handguns being processed through Evolv Express a total of 133 times. Additionally, the slide and barrel of the Glock 43 was processed through 25 times to observe component detection rates (Figure 21). Clean testers carried each item through Evolv Express a minimum of 25 times and in a variety of body-worn and loose configurations.  

The exercise evaluation team observed a variety of steel pipes and elbow joints process through Evolv Express (Figure 21). Clean testers carried parts through the system a total of 50 times to observe detection rates. Items processed through Evolv Express in a variety of body-worn and loose configurations.

The exercise evaluation team observed six different types of stainless steel knives with blades longer than five inches and varying in purpose and density process through the system (Figure 21). Clean testers carried knives through the system a total of 24 times to observe detection rates. Items processed through Evolv Express in a variety of body-worn and loose configurations.
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Figure 21. Firearms, pipes, and knives processed through Evolv Express

The exercise evaluation team observed common items carried in pockets to determine the alarm rate of innocuous items (Figure 22). Clean testers processed each item through Evolv Express individually to determine individual detection rates. Items were then carried through together to determine collective detection rates.  

[image: ]
Figure 22. Innocuous items processed through Evolv Express

Note: Umbrellas, glasses cases, steel toed boots, metal canes, etc., were not evaluated during this exercise, but will produce false alerts. Only those items deemed “innocuous” by NIJ 0601.02 were included. 

The exercise evaluation team observed tactical bags filled with steel ball bearings process through Evolv Express to observe detection rates when carrying ferrous metals in small bags (Figure 23). The bags were processed through the system a total of 25 times in a variety of body worn and loose configurations.

[image: ]
Figure 23. Tactical bags filled with steel ball bearings processed through Evolv Express

[bookmark: _Toc89938970]3.3.4. Throughput

Test subjects were screened walking through the portal at slow (0.5 m/s), normal (1.0 m/s), and fast (1.5 m/s) paces. Detection rates were not significantly influenced by walking speeds within these parameters during this observation. 

During this observation, ticketing operations took place prior to patrons entering Evolv Express. The ticketing operations were unable to keep pace with the system. To estimate throughput capacity, the exercise evaluation team metered the amount of throughput in three separate five-minute increments when crowds had formed between ticketing and screening operations. The totals were averaged to estimate throughput capacity. 

[bookmark: _Toc89938971]3.3.5. Exercise Evaluator Ratings

The average exercise evaluator rating for each matrix item was calculated using Equation 1:



where:
	R = average exercise rating for a given matrix item
r1 = Evaluator 1 rating for that matrix item
r2 = Evaluator 2 rating for that matrix item
r3 = Evaluator 3 rating for that matrix item
e = number of evaluators 

Equation 1 was applied to each matrix item separately (e.g., the average evaluator rating was calculated for item 1.1, 1.2, 1.3, etc.). 

The average evaluator score for all of the matrix items for each evaluator was calculated using Equation 2:

where: 
E = average score for each evaluator for all matrix items
	n = total number of items in the matrix
	r = each evaluator’s rating for each matrix item 

The overall average matrix rating (i.e., the average of all of the item scores from all three evaluators) was calculated using Equation 3:


where: 
	A = overall average matrix rating
	n = number of matrix items 
	r1 = Evaluator 1 rating for each matrix item 	
r2 = Evaluator 2 rating for each matrix item
r3 = Evaluator 3 rating for each matrix item
e = number of evaluators 



[bookmark: _Toc89938972]4. Results and Recommendations

This section covers the following matrix-related results: (1) the average individual matrix item rating from all of the exercise evaluators, (2) the average overall matrix score for each exercise evaluator, and (3) the average overall matrix rating. 

The exercise evaluation team interacted with each capability outlined in the exercise criteria (Table 4). Additionally, these capabilities were observed while operated by event staff during event ingress. 

Table 4 shows the function or categories evaluated by the evaluators. The specific details of each function or item evaluated, along with their rating can be found in the full report. Please contact Evolv Technology to gain access to this reportTable 4 shows the average exercise evaluator rating for each matrix item. The ratings ranged from 1.3 to 3.0. The raw scores and comments from each evaluator are in Appendix A.

Table 4. Matrix Item Average Exercise Evaluator Rating 
	Function #
	Functional Area
	Function/ Specification to Score
	Avg
Score

	1
	Ferrous Metal Detection
	Evaluated ability of Evolv Express to detect ferrous metals when concealed on a person. The test objects were steel (UNS G41400) simulated handguns following the dimensions   criteria outlined in NILECJ-STD-0601.00 and NIJ Standard-0601.02, firearms, firearm components, knives, and other materials.The system will detect ferrous metals. The below items were used for this exercise:
	See full report for detailed results.

	1.1
	AM7 (classified per NILECJ 0601.00)
	Requirement: Evolv Express will have a detection rate of 98% or greater.  
Outcome: Evolv Express had a detection rate of 100% in 225 walk-throughs. 
Evaluator Feedback: No additional feedback.
	3.0

	1.2
	Compact Pistol (Glock 23)

	Requirement: Evolv Express will detect a compact pistol at a rate of 98% or greater.  
Outcome: Evolv Express had a detection rate of 100% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0

	1.3
	Sub-Compact Pistol (Glock 43)
	Requirement: Evolv Express will detect a sub-compact pistol at a rate of 98% or greater.  
Outcome: Evolv Express had a detection rate of 100% in 47 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0

	1.4
	Micro-compact Pistol (Bodyguard 380)

	Requirement: Evolv Express will detect a micro-compact at a rate of 98% or greater.  
Outcome: Evolv Express had a detection rate of 92% in 25 walk-throughs. 
Evaluator Feedback: The system had a 100% detection rate prior to adding additional rigors during the exercise. The issue identified can be mitigated through proper awareness and training for security staff assigned to screening. 
	2.5

	1.5
	J-Frame Revolver (S&W .38)

	Requirement: Evolv Express will detect a J-Frame revolver at a rate of 98% or greater.  
Outcome: Evolv Express had a detection rate of 100% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0

	1.6
	Sub-Compact Slide and Barrel (Glock 43)
	Requirement: Evolv Express will detect a sub-compact pistol slide and barrel when detached from the handgun at a rate of 98% or greater.  
Outcome: Evolv Express had a detection rate of 100% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0

	1.7
	Steel Pipe Material (straight pipe and elbow joints)

	Requirement: Evolv Express will detect a simulated straight pipe IED steel pipe at a rate of 98% or greater. 
Outcome: Evolv Express had a detection rate of 100% for straight pipes and 84% for elbow joints in 25 walk-throughs. 
Evaluator Feedback: No additional feedback.
	2.7

	1.8
	Knife (greater than 5" in length)
	Requirement: Evolv Express is capable of detecting knives made of ferrous metals and exceeding 5” in length (no detection rate provided).
Outcome: Multiple knives of different types/kinds were processed through at randomized test locations. Some knives alerted at 100%, while others were not detected. The overall detection rate was 58% in 24 walk-throughs.
Evaluator Feedback: The technology can detect some knives of various sizes, shapes, and thicknesses at various test locations, but the system was incapable of detecting every knife on the sensitivity level observed during the exercise. Recommend full-transparency to potential customers based on data collected.
	1.3

	2
	Innocuous Item Test Objects
	Evaluated ability of Evolv Express not to alarm on commonly carried items.The system should not alarm on commonly carried items (>5%), The items below were used for this exercise:
	See full report for detailed results.

	2.1
	Keys/FOBs
	Requirement: Evolv Express will detect innocuous item at a rate below 5%.
Outcome: The overall detection rate was 0% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	2.2
	Cell Phone(s)/External Batteries
	Requirement: Evolv Express will detect innocuous item at a rate below 5%.
Outcome: The overall detection rate was 0% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	2.3
	Wristwatch (Apple Watch)
	Requirement: Evolv Express will detect innocuous item at a rate below 5%.
Outcome: The overall detection rate was 0% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	2.4
	Belt Buckle
	Requirement: Evolv Express will detect innocuous item at a rate below 5%.
Outcome: The overall detection rate was 0% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	2.5
	Coins
	Requirement: Evolv Express will detect innocuous item at a rate below 5%.
Outcome: The overall detection rate was 0% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	3
	Clutch Purse
	Evaluated ability of Evolv Express not to alarm on a clutch purse. Requirement: The system will detect objects in clutch purses. 
Outcome: This item was not observed during the operational exercise.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.N/A

	4
	Fanny PackBag
	Evaluated ability of Evolv Express to detect threat objects in a bag.Requirement: The system will detect objects in fanny packs. 
Outcome: The overall detection rate was 100% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	5
	False Alerts
	Evaluated that Evolv Express has a very low false alert rate for innocuous items (20% is the NIJ standard).Requirement: The system has a false alert rate of less than 5% for innocuous items (20% is the NIJ standard). 
Outcome: The overall detection rate was 0% in 125 walk-throughs.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	6
	Detection Rate
	Evaluated that Evolv has a detection rate as defined in NILECJ 0601.00.Requirement: The system has a detection rate of > 98% for test objects, as defined in NILECJ 0601.00.
Outcome: The overall detection rate for handguns and the test object was 99.5%. When introducing pipes, the detection rate observed was 98%. When introducing knives and guns, the detection rate was 96%. 
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	7
	Visual Indicator
	Evaluated that Evolv Express has visual indicators to indicate normal operation and the detection of a potential threat.Requirement: The Evolv Express visual indicator (LED) is green during normal operation. The color will change to red on each side of the lane to indicate the detection of a potential threat. 
Outcome: The Exercise Evaluation Team observed the visual indicator throughout the duration of the exercise and event.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	8
	Audible Indicator
	Evaluated that Evolv Express tablet is equipped with an audible alert as an additional notification for guards assigned to the lane.Requirement: The Evolv Express tablet is equipped with an audible alert as an additional notification for guards assigned to the lane. 
Outcome: The Exercise Evaluation Team observed the audible indicator throughout the duration of the exercise and event.
Evaluator Feedback: Recommend a louder audible alert option and volume controls.
	See full report for detailed results.2.3

	9
	Multiple Objects
	Evaluated that Evolv Express is able to detect  two potential threats on the same person simultaneously.Requirement: Evolv Express is able to detect two potential threats on the same person simultaneously  via two images with two individual boxes/pictures.
Outcome: The Exercise Evaluation Team conducted walk-throughs using test objects and handguns. During observation, multiple objects were detected and displayed in 100% of walk-throughs.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	10
	Multiple Object on Multiple People
	Evaluated that Evolv Express is able to detect simultaneous alerts on multiple people at the same time in the same lane.Requirement: Evolv Express is able to detect simultaneous alerts on multiple people at the same time in the same lane via two images with two individual boxes/pictures.
Outcome: The Exercise Evaluation Team conducted walk-throughs using test objects and handguns. During observation, multiple objects were detected and displayed in 100% of walk-throughs.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	11
	Lane Throughput
	Evaluated that a dual lane Evolv Express is capable of processing 3,600 or more people per hour or 1,800 people per lane per hour.Requirement: The dual lane is capable of processing 3,600 or more people per hour or 1,800 people per lane per hour.
Outcome: Processing was metered during three separate five-minute intervals to estimate hourly throughput of a single lane. The average estimated throughput potential for this event was 2,160 people per lane per hour.  
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	12
	Walkthrough Speed
	Evaluated that Evolv Express will screen subjects walking through at a range of speeds including slow, normal, and fast as defined by NIJ 0601.02.The system will screen subjects walking through at a range of speeds. 
	See full report for detailed results.

	12.1
	Slow
	Requirement: The system will screen subjects walking through the portal at a slow continuous pace ( 0.5 m/s as per NIJ 0601.02).
Outcome: No impacts were observed when subjects processed through the lane at this pace.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	12.2
	Normal
	Requirement: The system will screen subjects walking through the portal at a normal pace (i.e., 1 m/s per NIJ 0601.02).
Outcome: No impacts were observed when subjects processed through the lane at this pace.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	12.3
	Fast 
	Requirement: The system will screen subjects walking through the portal at a fast pace - not running (i.e., 1.5 m/s as per NIJ 0601.02).
Outcome: Slight impacts to detection rates of objects placed on appendages were observed when subjects processed through the lane at this pace.
Evaluator Feedback: Quick leg and arm movements can have an impact on detection rates.
	See full report for detailed results.2.3

	13
	Alerts and Flow Control Tablet
	Evaluated that Evolv Express system is equipped with tablet to process alerts and to assist with threat resolution.The system is equipped with a tablet and alerts to assist with threat resolution. 
	See full report for detailed results.

	13.1
	Threat Location
	Requirement: The flow control tablet will show a superimposed 3D box on the image of a person walking through the system to indicate the location of a potential threat.
Outcome: This requirement was observed throughout the duration of the exercise and event.
Evaluator Feedback: Recommend having an option for a rear camera.
	See full report for detailed results.2.7

	13.2
	Threat Resolution
	Requirement: Threat resolution operators can dismiss alerts after they are addressed and resolved.
Outcome: This requirement was observed throughout the duration of the exercise and event.
Evaluator Feedback: Recommend requiring mandatory alarm acknowledgement and clearing. Currently it is optional on the screen as the alert will timeout and/or will be replaced when a new alert comes in. 
	See full report for detailed results.2.8

	13.3
	Alert Tagging
	Requirement: Tablets have a series of icons that allow an operator to tag an alert as a threat or non-threat item.
Outcome: This requirement was observed throughout the duration of the exercise and event.
Evaluator Feedback: Recommend adding more selectable options for alert tagging. 
	See full report for detailed results.2.7

	13.4
	Alert Notifications
	Requirement: Tablets have an alert button operators can choose to use if needed.
Outcome: This requirement was observed throughout the duration of the exercise and event.
Evaluator Feedback: Recommend adding preset messages.
	See full report for detailed results.2.7

	13.5
	Incident Review
	Requirement: Tablets contain a history of alerts allowing 200 alerts to be reviewed and tagged, if necessary, after an alert has been resolved.
Outcome: This requirement was observed throughout the duration of the exercise and event.
Evaluator Feedback: Recommend adding capacity to account for up to a 15% alarm rate (270 pictures) for review during an average throughput of 1,800 people per lane per hour. 
	See full report for detailed results.2.7

	14
	Forensic Analysis
	Evaluated that Evolv Express has ability to store screening results on internal computer.Requirement: Images are saved in and can be accessed by a host computer. 
Outcome: This requirement was observed throughout the duration of the exercise and event.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	15
	System Health/Self Diagnostics
	Evaluated that Evolv Express, as part of the start-up process, performs self-diagnostics tests to determine if the system is ready to be used. The lights facing the operators will turn yellow to indicate the system is running a series of self- diagnostic tests. If the tests do not pass, the yellow lights will turn red.Requirement: As part of the start-up process, the system will perform self-diagnostics tests to determine if the system is ready to be used. The lights facing the operators will turn yellow to indicate the system is running a series of self-diagnostic tests. If the tests do not pass, the yellow lights will turn red.   
Outcome: This requirement was observed at the conclusion of the exercise and event.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	16
	Remote Access
	Evaluated that Evolv Express permits remote access to the system for service and troubleshooting purposes, and that administrator level access is required to access and modify settings.The system permits remote access.
	See full report for detailed results.

	16.1
	Service/Trouble Shooting
	Requirement: On-call service engineers have the ability to log in to the system remotely to determine what the issue is and help operators get it running. 
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: TeamViewer, a third-party system, is used by off-site service engineers. 
	See full report for detailed results.2.8

	16.2
	Administration
	Requirement: Administrators can remotely access and manage Evolv Express systems using the same functions available on the tablet interface, as if they were co-located with the system.
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	17
	Statistics
	Evaluated that Evolv Portal allows access to key visitors related data in near real-time and can be accessed at any point in the future.Requirement: The number of visitors, alert rate, throughput data, and throughput data curve can be viewed in near real-time and accessed at any point in the future via the Evolv portal. 
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	18
	Analytics
	Evaluated that Evolv Insights provides summary dashboards and insight analytics for every Evolv Express system. Additionally, that Evolv Insights automatically emails a report containing this information to registered users.Evolv Insights provides summary dashboards and insight analytics for visitor arrival curves, alarm rates, and alert types across every Evolv Express system.
	See full report for detailed results.

	18.1
	Sensitivity Setting What-if Analysis
	Requirement: Interrogate the system to learn what alarm rates would have been had sensitivity been set to a different value on an Evolv Express system
Outcome: This requirement was observed at during the exercise and event.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.2.3

	18.2
	Alert Category Analysis
	Requirement: When alert tagging is used on the tablet during issue resolution, the results are captured in Evolv Insights for further investigation and analysis.
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: Recommend having more details and explanation related to alert types.
	See full report for detailed results.2.5

	18.3
	Post-Event Summary and Analysis
	Requirement: Users automatically receive a post-event summary and analysis in an easy-to-digest format following each pre-defined event via email.
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	19
	Settings Visibility
	Evaluated that Evolv Express allows Administrators to see the relevant settings from the wireless tablet.Requirement: Administrators can see the relevant settings from the wireless tablet (e.g., sensitivity setting).
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: No additional feedback.
	See full report for detailed results.3.0

	20
	System Statistics
	Evaluated that Evolv Express allows Users to see relevant statistics from the tablet.Requirement: Users can see relevant statistics from the tablet (e.g., alarm rates and throughput data – overall and by lane). 
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: Recommend desktop statistics view being made available on the tablet.
	See full report for detailed results.2.7

	21
	Threat Resolution Image
	Evaluated that Evolv Express generates a threat resolution image for every alert.Requirement: A threat resolution image is created for every alert.
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: Recommend requiring security staff to manually clear alerts. Currently, alerts can be ignored.
	See full report for detailed results.2.7

	21
	User Interface Indicators
	Evaluated that Evolv Express sends error messages to the wireless tablet to indicate issues with the system.The system will send error messages to the wireless tablet to indicate issues with the system. 
	See full report for detailed results.

	21.1
	Function
	Requirement: Green lights will turn red to indicate the system is not functioning properly and therefore not ready to screen fans.  
Outcome: This requirement was observed at the conclusion of the exercise and event.
Evaluator Feedback: No additional feedback.
	3.0

	21.2
	Connectivity
	Requirement: Tablets will display a red icon to indicate a connectivity issue. 
Outcome: This requirement was observed at the conclusion of the exercise and event.
Evaluator Feedback: No additional feedback.
	3.0

	
	
	Average Score
	2.82



Table 5 and Figure 24 show the average exercise evaluator score for the entire matrix (e.g., Function/Specification). 

Table 5. Each Exercise Evaluator’s Average Matrix Score 
	Exercise Evaluator
	Function/Specification

	Evaluator 1
	2.83

	Evaluator 2
	2.69

	Evaluator 3
	2.95




Figure 24. Average evaluator score for each evaluator

The overall average matrix score (i.e., the average of all item scores for all evaluators) was 2.82

Exercise evaluator scores and comments for each matrix item, as well as comments on the technology as a whole, are available in the full reportare in Appendix A.


[bookmark: _Toc89938973]5. Exercise Evaluator Overall Comments

The NCS4 asked each exercise team member to provide overall feedback relative to the solution following the operational exercise. Each exercise evaluator was given time to record the details of each demonstrated requirement. After reviewing their notes, team members were asked to provide a qualitative statement summarizing their thoughts on the product, which are available in the full report. Please contact Evolv Technology for access to the full report.which are provided below. The statements were edited for grammar, punctuation, and clarity; their meanings were not altered. 

[bookmark: _Toc89938974]5.1. Evaluator 1

Evolv Express performed well to indicate alarms and show the location of the alarms. Specific operational considerations, recommendations, and/or concerns include:

· Taller individuals should remove any hats, as the system has a limit on its range of detection.
· On the sensitivity setting exercised (Setting E), knives were not consistently detected.
· Screening personnel using tablets must be engaged in the screening process and trained to limit the amount of time spent looking at the tablets.
· Recommend having a rear camera on the panels for additional vantage points of patrons being screened.

Training is paramount for operators to effectively interact with Evolv Express and get the most out of the system. 
   
[bookmark: _Toc89938975]5.2. Evaluator 2

This product evaluation by Evolv and NCS4 was handled in an extremely professional, thorough, and diligent manner. The initial comment by Evolv that their system is a “weapons detection system and not a metal detector” was proven as a factual baseline during a large degree of the “standard” weapons tested on site. A fair statement to make about Evolv’s capabilities is that it will detect weapons that have a ferrous metal density factor equal to or greater than the average size of a small compact handgun (i.e., Glock 43x or Smith and Wesson Bodyguard 380).  Another fair comment to make is the Evolv system can detect dense ferrous metal knives, dense ferrous metal pipes, etc, that are similar in density to the average size of the same small compact handguns stated above. Evolv is not reliable to detect thin density knives that are below the detectable thresholds, nor any other thin density items that are made of ferrous metals, unless they are conical in shape like an eyeglass clamshell case or another combined-in-metal density item like a compact-closed umbrella.  

Evolv is unable to detect any non-ferrous metals, but it performs very well to detect the ferrous weapons and items listed and sampled above and used during the evaluation. Evolv should continue to research and improve their capabilities to detect and include both ferrous and non-ferrous constructed weapons. They should continue to research the ability to detect and differentiate smaller density threat items like bullets and even smaller knives/guns, all while allowing cell phones, keys, and other non-innocuous items to be non-alerting.  Not an easy task, but certainly worth the efforts to help mitigate all threat items.   

The Evolv system is portable, but it is heavy and cumbersome in structure. Moving and reinstalling the system on a regular basis will likely result in expediated wear and tear on the system and its related components and cabling. The system has adequate anchoring points and has a questionable international weather protection rating similar to IP 66; this statement is made due to seemingly loose housing gaskets and exposed wires with some exposed connectors. The system will be more sustainable if it is properly anchored and installed in a more permanent location without the need to move it around on a regular basis. Overall, the loose cabling is a concern. These cables are a tripping hazards and a life cycle operational concern for wear and tear on the associated connectors, cables, and system components. A recommendation is to upgrade to a useable cable tray or Panduit system for protecting and covering the wires and connectors properly. Ideally, the system should seek a wireless option, battery power operability, and lightweight system component structures.  

[bookmark: _Toc89938976]5.3. Evaluator 3

The technology performed at a high level, achieving nearly all evaluation measures. The technology proved user-friendly and required very little staff training to effectively operate. The alarm process was simple, providing both visible (red or green light) and audible alarm indicators. The low threshold setting allowed for a heightened alarm staff awareness while simultaneously minimizing staff alarm fatigue. The low threshold setting also allowed for a smoother and touchless security screening process for guests attending the Crew game. The visual targeted alarm detection area allowed for a more efficient and thorough secondary screening of guests by staff with minimal inconvenience to guests. The ability to capture analytical data provides additional operational and staff training value.


[bookmark: _Toc89938977]6. Operational Exercise Summary

The specific functions and features of this product were observed and rated by a team of industry experts as outlined in Section 3.2. The NCS4 staff facilitated the product operational exercise and compiled the results listed in this report. The NCS4 staff did not have any input into the scoring of the evaluation criteria or evaluator comments.

The overall composite score, 2.82 out of a possible 3.00, indicates that this product, on average, met the criteria used for this matrix. However, one function (1.8) was rated below 2.0, indicating the functional area partially met the criteria used for this matrix. A summary of exercise evaluator ratings for the forty-two functions evaluated during this exercise is as follows:

	Score
	Description
	# Functions

	3
	Meets the stated requirement
	27

	2
	Meets the stated requirement with recommendations
	14

	1
	Partially meets the stated requirement
	1

	0
	Does not meet the stated requirement
	0




· One function partially met the criteria established for this exercise
· Fourteen functions met the criteria established for this exercise, with recommendations
· Twenty-seven functions met the criteria established for this exercise

Please note that exercise evaluator ratings are not intended to serve as a guide for procurement. Ratings are based on how well each evaluator determined the product performed its advertised capabilities. Customers should consider the risk tolerance, venue-specific needs, best practices, and policy when evaluating the appropriateness of this solution. Recommendations and raw scores can be found in Appendix A of this report. 

The NCS4 would like to thank the Columbus Crew, Columbus Police Department, industry experts and Evolv Express team for their participation in this operational exercise and commitment to creating a safer, more secure environment for spectators attending sporting and special events.
[bookmark: _Toc89938978]Appendix A: Exercise Evaluator Raw Scores and Comments

The evaluator feedback was edited as needed for grammar, punctuation, and clarity; their meanings were not altered. 

	Function #
	Functional Area
	Function/ Specification to Score
	1
	2
	3
	Avg
Score

	1
	Ferrous Metal Detection
	The system will detect ferrous metals. The below items were used for this exercise:
	
	
	
	

	1.1
	AM7 (classified per NILECJ 0601.00)
	Requirement: Evolv Express will have a detection rate of 98% or greater.  
Outcome: Evolv Express had a detection rate of 100% in 225 walk-throughs. 
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	1.2
	Compact Pistol (Glock 23)

	Requirement: Evolv Express will detect a compact pistol at a rate of 98% or greater.  
Outcome: Evolv Express had a detection rate of 100% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	1.3
	Sub-Compact Pistol (Glock 43)
	Requirement: Evolv Express will detect a sub-compact pistol at a rate of 98% or greater.  
Outcome: Evolv Express had a detection rate of 100% in 47 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	1.4
	Micro-compact Pistol (Bodyguard 380)

	Requirement: Evolv Express will detect a micro-compact at a rate of 98% or greater.  
Outcome: Evolv Express had a detection rate of 92% in 25 walk-throughs. 
Evaluator Feedback: The system had a 100% detection rate prior to adding additional rigors during the exercise. The issue identified can be mitigated through proper awareness and training for security staff assigned to screening. 
	2.7
	2.7
	2.0
	2.5

	1.5
	J-Frame Revolver (S&W .38)

	Requirement: Evolv Express will detect a J-Frame revolver at a rate of 98% or greater.  
Outcome: Evolv Express had a detection rate of 100% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	1.6
	Sub-Compact Slide and Barrel (Glock 43)
	Requirement: Evolv Express will detect a sub-compact pistol slide and barrel when detached from the handgun at a rate of 98% or greater.  
Outcome: Evolv Express had a detection rate of 100% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	1.7
	Steel Pipe Material (straight pipe and elbow joints)

	Requirement: Evolv Express will detect a simulated straight pipe IED steel pipe at a rate of 98% or greater. 
Outcome: Evolv Express had a detection rate of 100% for straight pipes and 84% for elbow joints in 25 walk-throughs. 
Evaluator Feedback: No additional feedback.
	2.0
	3.0
	3.0
	2.7

	1.8
	Knife > 5" 
	Requirement: Evolv Express is capable of detecting knives made of ferrous metals and exceeding 5” in length (no detection rate provided).
Outcome: Multiple knives of different types/kinds were processed through at randomized test locations. Some knives alerted at 100%, while others were not detected. The overall detection rate was 58% in 24 walk-throughs.
Evaluator Feedback: The technology can detect some knives of various sizes, shapes, and thicknesses at various test locations, but the system was incapable of detecting every knife on the sensitivity level observed during the exercise. Recommend full-transparency to potential customers based on data collected.
	1.0
	1.0
	2.0
	1.3

	2
	Innocuous Item Test Objects
	The system should not alarm on commonly carried items (>5%), The items below were used for this exercise:
	
	
	
	

	2.1
	Keys/FOBs
	Requirement: Evolv Express will detect innocuous item at a rate below 5%.
Outcome: The overall detection rate was 0% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	2.2
	Cell Phone(s)/External Batteries
	Requirement: Evolv Express will detect innocuous item at a rate below 5%.
Outcome: The overall detection rate was 0% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	2.3
	Wristwatch (Apple Watch)
	Requirement: Evolv Express will detect innocuous item at a rate below 5%.
Outcome: The overall detection rate was 0% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	2.4
	Belt Buckle
	Requirement: Evolv Express will detect innocuous item at a rate below 5%.
Outcome: The overall detection rate was 0% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	2.5
	Coins
	Requirement: Evolv Express will detect innocuous item at a rate below 5%.
Outcome: The overall detection rate was 0% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	3
	Clutch purse
	Requirement: The system will detect objects in clutch purses. 
Outcome: This item was not observed during the operational exercise.
Evaluator Feedback: No additional feedback.
	N/A
	N/A
	N/A
	N/A

	4
	Fanny pack
	Requirement: The system will detect objects in fanny packs. 
Outcome: The overall detection rate was 100% in 25 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	5
	False Alerts
	Requirement: The system has a false alert rate of less than 5% for innocuous items (20% is the NIJ standard).
Outcome: The overall detection rate was 0% in 125 walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	6
	Detection Rate
	Requirement: The system has a detection rate of > 98% for test objects, as defined in NILECJ 0601.00.
Outcome: The overall detection rate for handguns and the test object was 99.5%. When introducing pipes, the detection rate observed was 98%. When introducing knives and guns, the detection rate was 96%. 
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	7
	Visual Indicator
	Requirement: The Evolv Express visual indicator (LED) is green during normal operation. The color will change to red on each side of the lane to indicate the detection of a potential threat. 
Outcome: The Exercise Evaluation Team observed the visual indicator throughout the duration of the exercise and event.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	8
	Audible Indicator
	Requirement: The Evolv Express tablet is equipped with an audible alert as an additional notification for guards assigned to the lane. 
Outcome: The Exercise Evaluation Team observed the audible indicator throughout the duration of the exercise and event.
Evaluator Feedback: Recommend a louder audible alert option and volume controls.
	2.0
	2.0
	3.0
	2.3

	9
	Multiple Objects
	Requirement: Evolv Express is able to detect two potential threats on the same person simultaneously  via two images with two individual boxes/pictures.
Outcome: The Exercise Evaluation Team conducted walk-throughs using test objects and handguns. During observation, multiple objects were detected and displayed in 100% of walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	10
	Multiple Object on Multiple People
	Requirement: Evolv Express is able to detect simultaneous alerts on multiple people at the same time in the same lane via two images with two individual boxes/pictures.
Outcome: The Exercise Evaluation Team conducted walk-throughs using test objects and handguns. During observation, multiple objects were detected and displayed in 100% of walk-throughs.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	11
	Lane Throughput
	Requirement: The dual lane is capable of processing 3,600 or more people per hour or 1,800 people per lane per hour.
Outcome: Processing was metered during three separate five-minute intervals to estimate hourly throughput of a single lane. The average estimated throughput potential for this event was 2,160 people per lane per hour.  
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	12
	Walkthrough Speed
	The system will screen subjects walking through at a range of speeds. 
	
	
	
	

	12.1
	Slow
	Requirement: The system will screen subjects walking through the portal at a slow continuous pace ( 0.5 m/s as per NIJ 0601.02).
Outcome: No impacts were observed when subjects processed through the lane at this pace.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	12.2
	Normal
	Requirement: The system will screen subjects walking through the portal at a normal pace (i.e., 1 m/s per NIJ 0601.02).
Outcome: No impacts were observed when subjects processed through the lane at this pace.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	12.3
	Fast 
	Requirement: The system will screen subjects walking through the portal at a fast pace - not running (i.e., 1.5 m/s as per NIJ 0601.02).
Outcome: Slight impacts to detection rates of objects placed on appendages were observed when subjects processed through the lane at this pace.
Evaluator Feedback: Quick leg and arm movements can have an impact on detection rates.
	2.0
	2.0
	3.0
	2.3

	13
	Alerts and Flow Control Tablet
	The system is equipped with a tablet and alerts to assist with threat resolution. 
	
	
	
	

	13.1
	Threat Location
	Requirement: The flow control tablet will show a superimposed 3D box on the image of a person walking through the system to indicate the location of a potential threat.
Outcome: This requirement was observed throughout the duration of the exercise and event.
Evaluator Feedback: Recommend having an option for a rear camera.
	2.0
	3.0
	3.0
	2.7

	13.2
	Threat Resolution
	Requirement: Threat resolution operators can dismiss alerts after they are addressed and resolved.
Outcome: This requirement was observed throughout the duration of the exercise and event.
Evaluator Feedback: Recommend requiring mandatory alarm acknowledgement and clearing. Currently it is optional on the screen as the alert will timeout and/or will be replaced when a new alert comes in. 
	3.0
	2.3
	3.0
	2.8

	13.3
	Alert Tagging
	Requirement: Tablets have a series of icons that allow an operator to tag an alert as a threat or non-threat item.
Outcome: This requirement was observed throughout the duration of the exercise and event.
Evaluator Feedback: Recommend adding more selectable options for alert tagging. 
	3.0
	2.0
	3.0
	2.7

	13.4
	Alert Notifications
	Requirement: Tablets have an alert button operators can choose to use if needed.
Outcome: This requirement was observed throughout the duration of the exercise and event.
Evaluator Feedback: Recommend adding preset messages.
	3.0
	2.0
	3.0
	2.7

	13.5
	Incident Review
	Requirement: Tablets contain a history of alerts allowing 200 alerts to be reviewed and tagged, if necessary, after an alert has been resolved.
Outcome: This requirement was observed throughout the duration of the exercise and event.
Evaluator Feedback: Recommend adding capacity to account for up to a 15% alarm rate (270 pictures) for review during an average throughput of 1,800 people per lane per hour. 
	3.0
	2.1
	3.0
	2.7

	14
	Forensic Analysis
	Requirement: Images are saved in and can be accessed by a host computer. 
Outcome: This requirement was observed throughout the duration of the exercise and event.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	15
	System Health/Self Diagnostics
	Requirement: As part of the start-up process, the system will perform self-diagnostics tests to determine if the system is ready to be used. The lights facing the operators will turn yellow to indicate the system is running a series of self-diagnostic tests. If the tests do not pass, the yellow lights will turn red.   
Outcome: This requirement was observed at the conclusion of the exercise and event.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	16
	Remote Access
	The system permits remote access.
	
	
	
	

	16.1
	Service/Trouble Shooting
	Requirement: On-call service engineers have the ability to log in to the system remotely to determine what the issue is and help operators get it running. 
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: TeamViewer, a third-party system, is used by off-site service engineers. 
	3.0
	2.3
	3.0
	2.8

	16.2
	Administration
	Requirement: Administrators can remotely access and manage Evolv Express systems using the same functions available on the tablet interface, as if they were co-located with the system.
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	17
	Statistics
	Requirement: The number of visitors, alert rate, throughput data, and throughput data curve can be viewed in near real-time and accessed at any point in the future via the Evolv portal. 
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	18
	Analytics
	Evolv Insights provides summary dashboards and insight analytics for visitor arrival curves, alarm rates, and alert types across every Evolv Express system.
	
	
	
	

	18.1
	Sensitivity Setting What-if Analysis
	Requirement: Interrogate the system to learn what alarm rates would have been had sensitivity been set to a different value on an Evolv Express system
Outcome: This requirement was observed at during the exercise and event.
Evaluator Feedback: No additional feedback.
	2.0
	2.0
	3.0
	2.3

	18.2
	Alert Category Analysis
	Requirement: When alert tagging is used on the tablet during issue resolution, the results are captured in Evolv Insights for further investigation and analysis.
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: Recommend having more details and explanation related to alert types.
	3.0
	1.5
	3.0
	2.5

	18.3
	Post-event summary and analysis
	Requirement: Users automatically receive a post-event summary and analysis in an easy-to-digest format following each pre-defined event via email.
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	19
	Settings Visibility
	Requirement: Administrators can see the relevant settings from the wireless tablet (e.g., sensitivity setting).
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	20
	System Statistics
	Requirement: Users can see relevant statistics from the tablet (e.g., alarm rates and throughput data – overall and by lane). 
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: Recommend desktop statistics view being made available on the tablet.
	3.0
	2.0
	3.0
	2.7

	21
	Threat Resolution Image
	Requirement: A threat resolution image is created for every alert.
Outcome: This requirement was observed during the exercise and event.
Evaluator Feedback: Recommend requiring security staff to manually clear alerts. Currently, alerts can be ignored.
	3.0
	2.0
	3.0
	2.7

	21
	User Interface Indicators
	The system will send error messages to the wireless tablet to indicate issues with the system. 
	
	
	
	

	21.1
	Function
	Requirement: Green lights will turn red to indicate the system is not functioning properly and therefore not ready to screen fans.  
Outcome: This requirement was observed at the conclusion of the exercise and event.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0

	21.2
	Connectivity
	Requirement: Tablets will display a red icon to indicate a connectivity issue. 
Outcome: This requirement was observed at the conclusion of the exercise and event.
Evaluator Feedback: No additional feedback.
	3.0
	3.0
	3.0
	3.0
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Remote System Monitoring & Management

* Remotely access the complete fleet of Evolv Express systems for a customer
» View statistics, operate remotely as an administrator: control configurations and settings
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Warning

By logging into the Evolv Technology domain and Learning Management System (LMS), you agree to abide by the terms of the Evoly Technology IT and
Electronic Communications Policy. Users are responsible for ensuring they act in accordance with this policy and legislation applicable to the Evolv

Technology network.

This LMS system s intended for the use of authorized users only. Individuals using this LMS system without authority, or in excess of their authority,
are subject to have their activities on the LMS monitored and recorded by system personnel.
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