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Introduction 
In May 2018, California Polytechnic State University’s Digital Transformation Hub (Cal 
Poly DxHub) embarked on the evidence based policing innovation challenge, with a 
focus on how the San Leandro Police Department (SLPD) could leverage technology to 
reduce and prevent crime at a nominal cost. During an Innovation Workshop with a 
diverse group of stakeholders, the DxHub applied Amazon's Working Backwards 
process to reach consensus on a customer obsessed solution. The solution prototyping 
scope was then defined in the Solutions Workshop. By January 2019, a prototype was 
developed by two Cal Poly students, SLPD, PilotCity, and Cal Poly DxHub personnel. 
This solution correlated trends from public data sources to provide insight on the root 
cause of public safety issues.  
 
Problem Statement 
In most cases, law enforcement agencies are consistently reacting to crimes after they 
occur, rather than preventing them in the first place. While law enforcement experts may 
have well-informed ideas as to why crime trends are happening, it can be difficult to 
identify the underlying causes, which policing tactics should be utilized, and how 
specific interventions might mitigate crime trends. Evidence Based Policing (EBP) is a 
methodology that allows experts to collect and analyze high quality data from a variety 
of disparate data sets, to test a public safety related hypothesis, and examine possible 
correlations or causations. The data needed to perform this analysis comes from a 
variety of public and private sources, including census, weather, transportation, land 
use, business licensing, social services, public health, and law enforcement. It is 
arduous to routinely pull data requests from disparate data servers (and City 
departments), merge that data into a unified repository, and then perform the necessary 
analytics to explore and test public safety related hypotheses. It is also impractical for 
those without technology or statistics experience to leverage EBP methodologies in 
their day-to-day experiences. 
 
Innovation Workshop 
An Innovation Workshop was led by the DxHub to guide SLPD citizen volunteers and 
front-line law enforcement officers through Amazon’s Working Backwards process 
enabling them to explore the problem from their customer’s view.  
During this process, the team formulated the following top three shared needs and 
insights between SLPD officers and the public: (1) communication of high-quality 
information, (2) improved trust and understanding between the parties, and (3) ensured 
safety on both sides. Ideas were generated by the team based on these insights and a 
wide variety of concepts emerged, ranging from operational improvements, data 
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collection and analytics, improved community connection, and authentic brand 
improvement. The team ultimately drove to consensus on defining a solution that 
included a real-time, centralized data repository that ingests and analyzes 
interdepartmental and public data-sets. The long-term vision would be to incorporate 
real-time input from citizens, by leveraging community-based policing strategies. The 
idea was honed further in a Press Release/Frequently Asked Questions (PR/FAQ) 
document which was used to provide a foundation for the proceeding Solutions 
Workshop (Appendix 1).  

 
Solutions Workshop 
During the Solutions Workshop, the team reconvened to define the technical 
implementation and scope of the prototype. By creating a storyboard, the team was able 
to illustrate the customer experience and key customer benefits of the potential solution 
(Appendix 2). The team identified three major topics to prove during the prototype: (1) A 
Crime Analyst needs to be able to visualize data from multiple different data sets within 
the same toolset. (2) The Crime Analyst needs to be able to share any insights they’ve 
gathered from their data with the front-line officers out on patrol as well as management 
to ensure well-informed decisions are made. (3) The front-line officer needs a 
personalized home dashboard they can access via the web that shows any insights 
coming from the Crime Analyst, and allows them to provide feedback to the Crime 
Analyst.   
 
From there, a solution was established to include an underlying data-lake with a 
geospatial exploratory tool, and a statistical visualization and testing tool to explore the 
data, quickly test hypotheses, and push insights in real-time to the front line. The 
solution additionally envisioned real-time data to flow between front-line officers and 
crime analysts, including crowd sourcing of insights and meta-data. The scope of the 
prototype included a UI/UX application mockup, an underlying proof of concept data-
lake containing Computer Aided Dispatch and Records Management System 
(CAD/RMS), data sourced from the SLPD, and data from publicly available sources 
(e.g. census, weather, local business licenses). The prototype’s stretch goal was to be 
able to visualize all data in geospatial and statistical contexts (Appendix 3).  
 
With the help of two Cal Poly students, the prototype was built using a number of AWS 
services including S3, Glue, Athena, and Quicksight. A data ingestion architecture was 
created on AWS to collect, clean, and query data from the various sources. The data 
output of the ingestion architecture fed into an evidence based policing application. 
Amazon S3 was used to stage data that was pulled from external APIs in JSON format 
and uploaded from private internal data sources in CSV format. AWS Glue was used to 
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perform data transformations and create crawlers that updated the data sources when 
new data was added to S3 buckets. Amazon QuickSight and Tableau were used to 
visualize the data, with Amazon Athena as the data query platform. To prove out the 
concept of the web front-end for the front-line officer, a static website hosted in Amazon 
S3 was used (Appendix 4). 
 
Value Proposition 
The effective implementation of EBP could significantly alter the cost of providing public 
safety services. As public sector budgets tighten due to a variety of reasons, doing 
‘more with less’ is paramount in order for public safety to be maintained. If crime trends 
can be mitigated or stopped using an intervention that costs less than increasing police 
presence or changing tactics, savings can be realized and public safety can be 
improved. This cost comparison is especially compelling when the cost of crime on 
society is reduced (e.g. higher quality of life for citizens, less recidivism, mental health 
considerations, and increased tourism). 
 
Conclusion 
Evidence Based Policing has the potential to significantly alter the cost of providing 
public safety, while driving down crime rates and improving the quality of life to citizens. 
This approach to policing is compelling because the discovery of new insights could be 
exported to benefit the public worldwide. This evidence-based, data driven approach, 
which leverages information beyond the silo of law enforcement is a logical next step to 
policing.   
 
Next Steps 
One of the key limitations of the prototype was the amount and type of data that was 
available for analysis. The DxHub recommends that the EBP data pool be expanded to 
include other jurisdictions that are geographically and demographically similar to San 
Leandro, as well as a variety of jurisdictions statewide, in order to provide the 
opportunity to find more generalizable insights about crime that might have broader 
implications for the State of California, the United States, and beyond. Tying together 
these data sets into one accessible and easy to analyze location can provide the 
opportunity for EBP experts and students to exercise a coordinated data science and 
analytics approach, that tests public safety related hypotheses. Using proper 
sanitization methods and best practices for data access and handling will prevent 
unnecessary exposure or data breaches of potentially sensitive information. Further 
collaboration is recommended between public sector, academia, industry, and the non-
profit world, to develop scientific best practices and an ethical framework on how to 
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approach EBP at a regional and statewide level (reference (Appendix 1) for EBP best 
practices). A cloud based, statewide data-lake would provide a platform for EBP to 
develop, and allow for statewide, data driven insights on public safety. 
 
Additionally, it is recommended that SLPD proceed to pilot the EBP initiative, to explore 
the viability of the strategy and understand its limitations. A real-world implementation 
and testing (validation cycle) of EBP based intervention, that monitors and measures its 
effectiveness, will provide tangible evidence of the potential value of EBP. The DxHub 
intends to track this initiative and report progress of a pilot as an addendum for future 
publishing. 
 
Special Thanks 
Special thanks to the San Leandro Police Department, the City of San Leandro, 
PilotCity, and Cal Poly students. 

 
Appendix 
Appendix 1 
Press Release / FAQ. During the Innovation Workshop, a fictional Press Release is 
drafted as a mechanism to articulate the most promising idea discovered. 
 
Appendix 2 
Storyboard. A Working Backwards mechanism, used to articulate the customer 
experience and key customer benefit(s) of the application solution.  
 
Appendix 3 
User Experience Design/User Interface (UX/UI). A tool used to gain user feedback on 
the application prototype. 
 
Appendix 4 
Solutions Architecture. The solution process diagrams.  


