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MEMORANDUM
DATE: April 02, 2012
TO:  Paul M. Marler, 911 Center Supervisor………………………..pmarler@nbtexas.org
FROM: Apache Tracker Geospatial, POC: Ethan Roberts……..ethanroberts@txstate.edu
CC:  Dr. Yongmei Lu, Texas State University………………………….y110@txstate.edu
Subject: Progress Report
NBPD Warrant Visualization and Mapping
The Apache Tracker Team has developed the following report to update the concerned parties at the New Braunfels Police Department (NBPD) on the progress of the warrant mapping application.  Immediately after the February 22nd proposal, we began working on the details of the project which we are happy to report is progressing well overall.
Background
As covered by the request for proposal, the Police Department was interested in exploring how a Geographic Information System (GIS) based solution could help them more efficiently and effectively manage a mounting number of outstanding warrants.  In response we developed a plan to make a highly automated tool to map the existing warrant files.  Mapping allows visualization of the information for improved utility and efficiency.  Dispatch and officers could then use this visualized information to proactively pursue outstanding warrants, plan operations, and increase safety during day to day operations.

Scope
In response to the needs assessment conducted during our meeting on February 7th, and as outlined in the proposal, the scope of the mapping will be limited to the local area or New Braunfels Extra-Territorial Jurisdiction (ETJ).  The tool will also be limited to Class C Misdemeanor warrants.  All deliverables—including the tool itself, instructions on both installation and use, the final report, and any other necessary data—will be delivered by the 4th of May 2012.

Following are the technical aspects of the project’s progress thus far.  The report will be broken into six sections: one for each of the four development phases outlined in the proposal, a section covering the updated schedule, and, finally, a conclusion containing the overall appraisal.
At this time, Apache Tracker Geospatial has completed two out of the four phases listed in the proposal.  We are now working on Phase III: Advanced Tool Construction.  We have built the prototype model for the geocoding tool and ran the sample data we obtained from Mr. Marler through the geocoding tool. 

Phase I: Data Preparation/ Collection
Phase I main objectives consist of collecting samples from the CRIMES warrant database and prepare “scrubbed” warrant files for geocoding. 

Task 1 - Data Collection: Complete
We took into consideration the workload involved into converting existing 1200 warrant files; however, we decided we require at least 10-20 warrant samples to test the geocoding model for functionality and accuracy.  Mr. Marler provided us with several samples of scrubbed warrant files in .xml format to serve our baseline template.

Task 2 - Data Preparation: Complete
Proposal Method #1:  Batch individual .xml data files into one .xls file in tabular format.

Alternate Method #2: Add an x, y (lat, long) field into existing individual warrant data file CRIMES database. Export from database to import in geodatabase (.gdb).
Method #1: We researched several methods to parse individual .xml files into tabular data:

· Using Excel Import .xml data feature - Our initial plan outlined in the proposal was to parse individual .xml files into one .xls file.  However, when we imported the data into Excel we experienced difficulties with the batch process.  First - Excel could not determine the schema associated with the .xml files. Second - generated Excel schema did not correctly label the column header attributes.  Third – batch processing multiple .xml data files gave us conversion problems. Fourth - ArcGIS was unable to read the data.

· Third party applications .xml to .xls converters – We searched the internet for existing .xml to .xls converters.  While there were several converters of interest, they were available to use on a trial basis and required purchase for the full version.  

SOLUTION: .xml to .csv converter script tool - with the assistance of our TA, Ryan, a Python script was created to batch multiple .xml files.  The script tool collects data from individual warrant .xml files and generates a singular comma separate value (.csv) file containing tabular data of all the warrant information.  This resolved all our issues because the script converts the .xml data into a format which labels the column with the correct attribute header and populates each field.   ArcGIS supports .csv file extension and interprets the data into tabular format.   

Note: Currently the script tool has not been integrated into the geocoding model to be automated; therefore it requires to be run outside the tool in order to generate a new .csv file.

Method #2 – It was determined due to the upcoming changes with CRIMES database we decided Method 1 is ideal for this project.

Task 3 - Testing of Converted Files: Complete 
We ran the Python script to establish a template .csv file: warrant_output.csv.  Another file warrant_output2.csv was created and populated with 16 mock warrant data to include addresses out of the ETJ.  We did this to test the accuracy of the geocoding tool and to test for filtering of non-local addresses.

Phase II: Basic Warrant Development Tool 
Phase II primary objective is to develop the prototype geocoding tool design.  Three tasks were identified in the proposal timeline:  address locator referencing, warrant file geocoding and refinement. We have expanded from our proposal to provide more detailed discussion of the model design and what we experience building the prototype.  

Task 1 - Create composite address locators: Complete
Originally the proposal states we will use a point address and street data file to build a composite address locator.  However, in our March 8th meeting with our clients, Mr. Parma suggested we use New Braunfels GIS Department existing street locators to create the composite address locator.  We designed two composite address locators to experiment with the functionality of both locators. 

Method #1: We created a composite address locator using point address as primary layer and street data files as secondary layer.

· Pros: customized built composite address locator which could be tailored specifically to the clients' needs.  Streamlined configurable for accuracy.

· Cons: the geocoder tool runs into the risk of becoming outdated if the point address and street data files are not frequently updated. 

Method #2: Create a composite address locator using existing locators provided by City of New Braunfels (CoNB) GIS department via GIS Services Server (Figure 1)
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            Figure 1. Composite Address Locator
· Pros: Locators are maintained by the GIS department and reside on the city's GIS server. Easier to incorporate tool with existing resources on server.

· Cons: Less accurate than our customized built street locator.

SOLUTION: We decided upon integrating the CoNB composite street locator.  It was recommended by Mr. Parma for various reasons stated above.

Task 2 - Building Geocoding Model: Complete
Automation

Input of warrant data: Complete
· A model to automate the conversion of initial and subsequent updating of warrant data into tool.
Filtering of non local warrant data: Complete
· In addition to the composite address locators, a model has been built to identify zip codes outside of the New Braunfels' ETJ and filter the records of non local warrant data. 
Task 3 - Geocode test files: Complete
We conducted a test run with the warrant data (16 records) through the geocoding model.   100% of the six records with non-local were identified and filtered, of the ten remaining records, we noticed potential issues:

· A mobile home residence was plotted to a specific parcel associated with the area of the mobile home.  We noticed the sub units (or lots) share a common address.

· A residence was plotted to a location far from its correct street location.  The locator could not find the street number and was nonexistent within that street.  When an address number is non-existent within a street, the address locator will find best possible match, however that match may or may not be the actual location.  It turns out there are two streets by the same name and locator matched the street number to the incorrect street. NOTE: Since the source data is incorrect, this occurrence is unavoidable in any geocoder.
Phase III: Advanced Tool Design
Phase III primary objective is enhancement of the geocoding tool to include background base layers, database management and map design and visualization.  Four tasks were identified in the proposal timeline:  implementation of background base layers, creation of geodatabase and map document, model streamlining and reference map design.  
Task 1 - Implementation of additional map layers: In Progress
Originally the proposal states we will be implementing individual layers (streets, streams, parcel, etc) as base layers.   We also had the option of using the CoNB tiled map available on their GIS server.  We decided in favor of the CoNB tiled map because it has streamlined the process significantly for this project.

At this time, we are using the CoNB tiled map in our model; however, we would like the Police Department feedback on which method is appropriate to their needs. 

Method #1: Use individual background base layers (5).  

· Pros: Provide simplicity in visualization.  

· Cons:  Runs the risk of being outdated.  Requires the layers to be continuously updated.

Method #2: Use CoNB tiled map.

· Pros: Updated by GIS Department, provides full scale extent of New Braunfels in various zoom levels. Looks pretty.

· Cons: More elaborate design with many background layers that may not pertain to the Police Department needs. 

Task 2 - Creation of geodatabase and map document: Complete
The warrant tool will be installed with the output in a geodatabase format configurable within the city's ESRI servers.  We design the model using file geodatabases and folders to replicate the workspace environment as close as we possible to make it configurable to the ArcSDE environment.  Modifications to make this tool accessible in the ArcSDE environment will be configured by IT or GIS personnel.  According to Mr. Parma, he suggests, to order to make implementation easier we must provide workspace for input (warrant data), scratch (intermediate files), and output (output, final workspace).
Task 3 - Model streamlining: To Do
Essentially this task is needed to continuously improve the model to make implementation as smooth as possible and to reduce errors.  Phase III has been revamped to focus more on streamlining the model process.

Task 4 - Reference Map Design: In Progress

At this time, we have decided to use Manifold as our visualization platform

Phase IV: Tool Proofing and Refinement
Model Enhancement with Data Recycling: Incomplete
Once the converted files are implemented into the warrant geocoding model, the model must be automated as proposed to such a degree that installing new warrant files will be relatively straightforward and efficient.  This involves new active warrant files to be correctly sourced into the warrant geocoding model.  The addresses of these files can then be newly geocoded.  This step is dependent on the conversion process from .xml to file geodatabase table which can happen externally or internally within the model, preferably internally.  There are various methods to explore for maximum conversion efficiency and ease that depend on:
· The number of .xml warrant files to be converted at one time

· The cost of conversion software that can automatically “batch” files

· The abilities of the NBPD personnel and computer systems available

· The file conversion and model updating frequency

Note: once the appropriate conversion process is determined, automation with proper operation of the ArcCatalog/ArcMap model that is to be delivered will require regular file “feeding” in order to work properly.  The desired output of course being the geocoded warrant point files.

Warrant Model Installed and Tested on NBPD ArcSDE Server: Incomplete

The goal for the warrant model is for its integration into the NBPD ArcSDE server whereby it will become available for further development and utilization.  Once this is accomplished, the model’s regular output (geocoded warrant point files) will become available throughout the NBPD where it is accessible through the existing ESRI licensed software such as ArcMap and ArcCatalog. In these specific programs the model can be:
· Resourced in order to connect to newer warrant files

· Edited to account for possible errors

· Updated to account for address file changes such as new streets and parcels
In addition, successful integration of the model will primarily be dependent on warrant geodatabase compatibility.  This geodatabase will essentially be designed to store relative path names, same as the model.  This will make the final deliverable geodatabase hollow so that resourcing the test files used to originally design the model; will not conflict with the files stored within the NBPD server.  Fundamentally the geodatabase will pull out the old test files and plug in the real ones which are necessarily the same.  Once this process is successfully established, the warrant geodatabase can be installed onto a web mapping service.  This final process is determined by the success of preceding steps and available time.

Troubleshooting: Incomplete

This final step is reserved for the final streamlining of the model now theoretically within the NBPD system.  Possible errors will consist of:
· File geodatabase compatibility with the ArcSDE server

· Feeding the model properly converted warrant files and successfully producing warrant point files

· Predicting frequency, intensity, and volume of .xml conversion and updating along with its effect on the entire warrant geocoding model

· Further automating the model

· Assessing unforeseen errors

Additional Project Considerations: Incomplete
With proper time allotted, additional project considerations will consist of integrating the geocoded warrant files into a web mapping service where access to the mapped warrant point files and their respective attributes will be available through the NBPD ArcSDE server.  Since this is the theoretical end goal for the warrant model’s practical visualization and effectiveness for the NBPD any available extra time will be spent towards this step. 

Note: The primary goal is to construct, proof, and complete a warrant geocoding model.  Secondary goals will consist of web server visualization and utility, time permitting.

Updated Schedule

The schedule has been adjusted in order to compensate for the additional amount of time needed to collect and convert the individual active .xml warrant files. During the extension of phase I, phase II was split within the time schedule.  This allowed for the preparation of future converted warrant files so they could appropriately be implemented into the model. It also bought the project extra time in order to jump-start the creation of the entire framework of warrant geocoding.  This permitted us to begin setting up the geodatabase and map document framework for phase III. We further streamlined the model once the warrant files were converted and ready to be implemented. 
 Essentially, each piece of the entire model: the geodatabase, address locators, geocoding tool, and warrant files, were simultaneously constructed to maximize time. In the previous schedule, Phases I through III were completed separately.  One advantage to this method is the tailoring of specific features within the entire process can increase overall model efficiency.  For instance, development of the geodatabase has coincided with model construction and warrant file conversion.  Necessary communication between team members has allowed tailoring of each task. This strategy has corrected unforeseen errors that may have appeared in Phase IV where installation, testing, and troubleshooting the model are critical.
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Conclusion

We had a bit of a rough start and were a little behind schedule, however with some brainstorming and assistance from our TA we were able to get back on schedule.  We do not foresee any major obstacles to overcome.  We are set to start refining and testing until we produce our final deliverables.  
C= Complete


IP= In Progress
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Phase IV: Tool Proofing and Refinement


Model enhancement with data recycling TD


Warrant model installed/tested on NBPD  server TD


Troubleshooting TD
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Phase III: Advanced Tool Construction


Geocoded warrant file implementation IP


Creation of file geodatabase and map document C


Model streamlining TD


Reference map design IP


 


 





Phase II: Basic Warrant Development Tool


Address locator referencing (standardized address) C


Building geocoding model C
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Phase I: Data Preparation/Collection


.XML warrant file extraction, cleaning, conversion C


Manual “batching” C


Testing of converted files C


Additional data collection C
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