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Introduction

The Forest Roads Management Application (FRMA) is a province wide road tracking system used to gather pertinent road information such as locations of bridges and culverts and road use permits.

The Ministry of Forests and Range is looking to extend the efficiency of this tracking system by capturing road structures, features and inspections (referred to in FRMA as events) information in the field.  This will require the development of a software application for field recording of road point and linear event locations and their associated attributes. This application must be designed to run on a portable and robust field data collection type device(s), including rugged notebooks.
The current scope of data capture will be limited to events along existing roads.  Data will be captured as ‘Events’ along existing ‘Routes’.
The following document outlines the functional requirements for this application.

1.1. Purpose of the Functional Requirements Document

The Functional Requirements document for the Ministry of Forests and Range (MoF) Field Data Capture Application (FDCA) is written to provide:
1) Hardware, software and systems interface requirements;
2) Data capture and export requirements;
3) Data Import Requirements

4) Data accuracy requirements;
5) A description of the databases and applications that the system will interact with, and the general flow of information from those databases, through the system.

This Functional Requirements Document does not provide a detailed system design, and so it does not include logical program flow diagrams, file formats, program specifications, and other design information. 

2. System Summary

This section briefly describes how the MoF currently performs their work and how they anticipate using the new system.  

2.1. Current Methods and Procedures

Currently, a series of Excel Worksheets are used to facilitate field data capture for subsequent importing to FRMA.  These worksheets allow users to define location information either as an offset from the PoC of the road, or by coordinates.  The location information is entered manually with no interface to Global Positioning System (GPS), Distance Measuring Instruments
 (DMI), etc.  Validation codes are enforced in the worksheet and generate output in the format required to import into FRMA.  
2.2. Proposed Methods and Procedures

The proposed application will be loaded on portable field devices to be used primarily in pickup trucks, and potentially in other vehicles such as ATVs.  The application will use a GPS with external antenna and/or a lineal distance measuring device such as a vehicle odometer or odometer-mounted Distance Measuring Device (DMI). Both systems are required due to the inconsistent nature of GPS signals along forestry roads.  Location and distance information will be fed into the portable device and the vehicles location will be shown in real time on the application interface.

The application may be pre-loaded or capable of accessing spatial data pertinent to the project area.  This spatial data will form the background (routes) for capturing new ‘event’ information

The user will interact with the interface by selecting a target road section (route) and “resetting” the odometer.  The user will then initiate the tracking of various events along the route.  The application must accommodate the tracking of multiple, overlapping events simultaneously. Under normal circumstances, the user will collect the start and end points of each event as a set of coordinates of latitude and longitude that can be uploaded into FRMA.  Where GPS coverage is not adequate the user must be able to enter the distance in metres from the Point of Commencement (PoC) of the road to a known location.  The user will then enter offsets from the known location, and the application will sum the offsets with the pre-entered distance to calculate the start and end locations of events from the PoC of the road.  Odometers may be augmented by Distance Measuring Instruments (DMI) to input distances directly into application.  At any time, the user will be able to override the tracking system by manually identifying location on the road section.

In addition to tracking location and distance information, the application must accommodate the efficient data entry of required FRMA attribute data for all FRMA events.  Validation tables must be built into the application to ensure data integrity with the base FRMA database.  A business rule must be enforced to ensure that the events do not exceed the length of the road.  

Collected data must then be exported to an CSV file with linear distances or coordinates for the start and end of each event to be compatible with import into TheForestManager.  The collected data should also include the x,y co-ordinates at the beginning and end of events.  Coordinates must be stored as latitude and longitude.  The format can be degrees:minutes:seconds or decimal degrees.
Example of FRMA Attribute data and presentation:
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Example of FRMA Spatial Data:
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3. System Environment

The following section provides a general overview of the hardware available to the application, the software the application will be built from or will have to interact with, and the databases the application will create, manage, interact with, and create products from.

3.1. Hardware Environment

The final hardware environment is flexible and will depend on the final application design.  It is assumed that the device will predominantly be used from with inside a vehicle. Options include a laptop or handheld device capable of meeting the requirements for:

· Portability,

· Efficient data capture and entry, 

· Data storage and visual display of significant amounts of spatial data,

· Compatibility with GPS, 

· Compatibility with DMI, a linear tracking device that is attached to vehicles transmission and sends distance information to a receiver

· Ability to withstand dust, vibration and temperature extremes that would be associated with use in a vehicle on logging roads.  The current standard for rugged PCs is the Panasonic CF18
It is anticipated that a GPS receiver with a locational accuracy of +/- 10m will be used with this application

3.2. Software Environment

The final software environment is flexible and will depend on the final application design.  Options include software capable of meeting the requirements for:

· Compatibility with selected hardware, GPS and DMI and associated communications software

· Compatibility with display and selection of background FRMA spatial and attribute data (ESRI), 

· Graphically display the users spatial location on an existing road segment based on use of DMI augmented by GPS and manual user entry,

· Data will be exported to a CSV file for import into TheForestManager.
· Minimizes or excludes additional 3rd party licensing fees, 

· Accommodating the efficient data entry of required FRMA attribute data for all FRMA events, using validation tables and business rules where necessary.

3.3. System Data

The application must be compatible with the following existing datasets:

· FRMA dataset, currently stored in ESRI SDE/Oracle database, which contains the source route and event information

· It is proposed that disconnected standalone datasets will be copied/updated onto the portable device at a frequency to be determined by the FRMA user.  A utility within FRMA will allow a user to spatially select an Area of Interest and export the FRMA routes, existing events and a distinct list of layer files (Creeks, lakes Trim roads, etc.)  from the Land Resource Data Warehouse (LRDW), a centralized government database containing a SDE layer files.  Ability to upload OrthoPhotos of the area of interest would be preferred, but is not essential.  Primary key information must be maintained through this process to facilitate synchronization with base dataset upon data uploading.

3.4. Interfaces

The application must be capable of interfacing with the following:

· GPS receiver with a locational accuracy of +/- 10m 
· DMI linear tracking device 
· To and from the FRMA dataset, keeping both portable device and base dataset concurrent

3.5. Accuracy and Validity Requirements

This section describes the requirements for data accuracy and for validating data values and user inputs within the system.

· Positional accuracy of spatial data = + 10 meters 

· Accuracy of attribute data must be compatible with FRMA standard codes.  This will be facilitated through validation tables and dropdown boxes within the interface. 

· Validation of data types and field lengths to ensure the data can be uploaded to TheForestManager.

· Validation of the Business Keys for roads where data is being recorded.  Business keys are typically a combination of a FOREST_FILE_ID and a SECTION_ID.  It would be preferable if the application warned users if the business key was not valid, but allowed them to enter data against the invalid id.
· Where required, edit checks will be run at the time of data entry, or by running error detection programs after the data has been entered.

3.6. Data capture 

The application must meet the following requirements for data capture in the field:

· The application must be easy to use.  Minimize the amount of data input required through the use of pick lists, radio buttons, or similar methods.

· Events to be captured will be a subset of the linear and point events as specified by FRMA

· Allow for update, replacement and/or deletion of existing attributes as per FRMA specifications and standards

· Utilize mandatory fields, default values and business rules as per FRMA specifications

· Facilitate the recording of multiple overlapping and non-overlapping events simultaneously.

· Capture updated information on existing events, as well as on new events on existing routes. 

· Allow user to manually identify junctions thereby initiating start of new road section, and resetting start location or DMI counter.
· Allow users to start or stop the tracking of a particular event along the route 
· Capture of digital photographs as a document related to an event would be preferred.

· Allow user to ‘override’ DMI distance tracking information by spatially clicking on perceived location.  The newly selected spatial location will trigger an update of the DMI to correspond to this new location.

· Preferably warn users if they left the road section for which they are recording events.  There are a couple of reasons this would happen:
1. The user has moved on to a different road section, and should therefore enter the end point of any lineal events;

2. The constructed road is longer than the mapped road, where the user may wish to capture the ‘true’ length of the event and correct the mapped length at a later date.

3.7. Data Output

The following outlines data output requirements.

· Attribute data collected or modified in the field is flagged for uploading into FRMA application. 
· Upon import into FRMA the following requirements must be accommodated
· Where an existing feature has been flagged as modified, original feature will be deleted and new information re-inserted.  
· All new events will be appended to the tables
· All existing events will be left unmodified in FRMA. 
3.8. Potential Future Extensions

Potential future enhancements for this application may include but are not limited to the following;

· Capturing spatial and attribute road and structure information for new roads

· Updating spatial information for existing roads

· Porting of application to handheld interface.

� DMI is a device that interfaces with a vehicle’s odometer and stores or outputs information on the distance driven, to a high level of accuracy.
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