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1. INTRODUCTION

The Software Requirements Document (SRD) specifies the software requirements for the Laser Raman Spectrometer Project XYZ positioner system.

2. SCOPE AND PURPOSE

This document establishes the basic definitions the detailed software design may be derived from. 

This document is intended to be a guideline for implementing the detailed software design and a metric for measuring software completion. This document is not intended to be a detailed description of the software design.

3. Related Documentation

XYZ Project Requirements Document. George Malby, 3/20/02. MBARI internal document.

XYZ Project Concept of Operations. George Malby, Sheri White, 08/01/02. MBARI internal document.

4. ABBREVIATIONS AND ACRONYMS

TBD 
To Be Determined

GUI
Graphical User Interface

OS  
Operating System

BIOS
Basic Input Output System

IP     
Internet Protocol

GMT
Greenwich Mean Time

RAM     Random Access Memory

ROV
Remotely Operated Vehicle

5. TOP LEVEL SOFTWARE REQUIREMENTS


The LRS software will provide support for control and monitoring of the XYZ probe head positioner. It will be written in C++ in an object-oriented fashion. 

The software will include two components: a graphical operator interface (GUI) on the "top-side" connection to issue commands and display status, and a "bottom-side" component to monitoring and control the precision positioner system.  The GUI will operate on a Windows compatible desktop or laptop computer. 

A GUI and XYZ joystick controller will be provided to support manual or automated movement. Command and control communications to the LRS will be implemented using the standard Ethernet protocol through the existing Ethernet science ports on the Ventana and Tiburon ROV's.  

The XYZ probe head will be positioned in a Cartesian coordinate system, with a working envelope as defined in the Precision XYZ Positioner Functional Requirements Document.

5.1 Time
5.1.1 The real-time clock on the single-board control computer and client PC will maintain Greenwich Mean Time (GMT) this is time and date.

5.2 Start-up and Shutdown Sequence

5.2.1 On power up the computer will execute the Basic Input Output System (BIOS) and shall load the operating system from a compact flash card. Following startup, the operating system will run the LRS executable files on the compact flash disk.

5.2.2 A configuration/settings file called lrs.cfg will contain settings input by the operator and any instrument state information required between power cycles. The configuration file will be read during the startup sequence, and written during the shutdown sequence.

5.3 Code Size and Operating System

5.3.1 The software shall execute within the size of the available RAM and be no larger then the compact flash card size. The software design will be implemented on a standard Windows OS.

5.4 Soft Boot Capability

5.4.1 Soft boot capability of the XYZ controller will be capable through the user interface. 

5.5 Control and Communications

5.5.1 Commanded position of the XYZ head will be issued through a graphical user interface or a XYZ joystick controller.

5.5.2 Commands will be issued through an Ethernet-based protocol to utilize the existing ROV network ports on Tiburon and Ventana. 

5.5.3 The software must support either static IP addressing or the Dynamic Host Configuration Protocol (DHCP). This will support use in different networking environments and use as a "stand-alone" system for testing.

6. SOFTWARE REQUIREMENTS

6.1 Graphical User Interface 

6.1.1 The precision positioner interface will be a graphical interface with command selection though menus or graphical selections (buttons, sliders, etc.). 

6.1.2 Will allow the user to work in another dialog while the application is running, i.e. will be a modeless application (versus modal). (This implies the interface support multiple threads.)
6.1.3 Will include a real-time update of each XYZ axis encoder and motor (current/torque/pressure) at TBD Hz. Motor status (e.g. forward, reverse, idle, etc.) and other sensor data such as shall be updated in real-time at appropriate rates.

6.2 Macro Language

6.2.1 The software will include a basic macro language to perform complex motions (assumes controller supports a standard language, for e.g. G-code, or comes with a supplied language, otherwise will require significant development time).  

6.2.2 Macro language will support complex motions, for example moving in raster mode over target or moving in and out of a straight line in the XY plane.

6.3 Motion Control

The following requirements apply to all axes. 

6.3.1 Accuracy

6.3.1.1 Position accuracy shall be commanded and displayed within +/-0.1 mm of desired position.

6.3.2 Operating Modes

6.3.2.1 Single axis movement or coordinated movement of two axes will be supported. Coordinated movement in two planes shall include movement in the XY, YZ, or XZ planes. 

6.3.2.2 XYZ control modes will either be position, variable speed, focus mode, or macro mode. 

6.3.2.3 In position mode, the software will provide the capability to move a single axis, at a constant velocity to an absolute or relative position.

6.3.2.4 Variable speed mode will be supported with the joystick controller or GUI. Variable speed shall be set to predefined ranges, e.g. 100, 50, or 10 % of full speed. Variable speed mode will generally be used for gross positioning. Fine positioning can then be done in position mode.

6.3.2.5 In focus mode, the user will define a mm increment and forward or reverse direction for focus. While in focus mode, a single axis will incrementally jog at this defined increment and direction, at a constant velocity until stopped. 

In macro mode, the user may download a new macro and start, stop, or resume a macro. Macro mode may be used to implement functions such as raster movement over a target, or controlled movement in two planes.

6.3.3 Motor Protection and Collision Avoidance

The software will monitor available sensors and take actions where possible to not exceed designed force limits or travel beyond the XYZ safe operating range. 

6.3.3.1 Limit switch activation, force limits, and any motor status errors will halt movement in the direction of travel. Can use contact switch, hall effect or optical here.

6.3.3.2 Sensory feedback from (non-contact /optical proximity sensor) sensors indicating a potential object collision with any XYZ plane will halt movement of all axes. (spare I/O lines on motor controller would be useful for this).
6.3.4 Home Positions 

6.3.4.1 Each axis shall have a "home" position defined as 0 counts. The home position may not necessarily be the mechanical home position if it causes a collision.  
6.3.4.2 At software startup, the positioner will seek its home position by sequentially moving each axis to their respective limits.  

6.4 Data Acquisition and Recording

6.4.1 All alarms and errors will be stored in ASCII tab delimited format with a GMT timestamp.

6.4.2 A snapshot of the XYZ position will be stored in GRAMS32( format conjunction with spectral data shall be provided through the HoloGRAMS( software. 
6.5 Calibration Data

All motor and sensor calibration data will reside in a file called lrs.cal in the TBD root directory. This file will be read and parsed during the initialization sequence. 

6.6 Diagnostics

The software will include a basic system test diagnostic to test motors, sensors, and overall system functions. (Macro functions may be useful tot his…need more detail here),
6.7 Alarms and Errors Handling

All alarms and error messages will be logged with GMT timestamp and will be displayed in a scrolling view in the GUI.

Table 1. Alarms and Errors

Variable/Description

Alarm Condition
Action

Motor over pressure/torque/current?
>TBD
Stop motor, log and display





Motor/controller errors
TBD as defined by controller
Stop motor, log and display

Application exceptions (e.g. "Axis not homed" exception)

log

System exceptions (e.g. memory allocation errors)

log, close application







6.8 Data Acquisition and Storage

Data will be measured and displayed as defined in Table 2.

Table 2. Data Acquisition and Storage

Data
Range measured/sample rate
Accuracy
#channels
Display
Record, rate, file

Encoder

 position
0 - TBD counts/TBD Hz
TBD cnts/mm
3
Yes
No

Encoder

position snapshot
0 – TBD counts/TBD Hz
cnts/mm
3
No
Yes (TBD), at start of acquisition,  embedded in GRAMS32 file with spectral data

Motor pressure/torque/

current?
0 – TBD/TBD Hz

3
Yes
No

Motor status
forward,reverse,idle,motor or controller error message

3
Yes
No
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