Laser Raman Spectrometer Project

Last Revised: 03/26/02
Software Requirements Document

Page: 7

SOFTWARE REQUIREMENTS DOCUMENT

FOR THE 

LASER RAMAN SPECTROMETER (LRS) 

XYZ Positioner System



[image: image1.png]



Monterey Bay Aquarium Research Institute

7700 Sandholdt Road

Moss Landing, CA  95039-0628

TABLE OF CONTENTS
31.
INTRODUCTION

2.
SCOPE AND PURPOSE
3
3.
RELATED DOCUMENTation
3
4.
ABBREVIATIONS AND ACRONYMS
3
5.
TOP LEVEL REQUIREMENTS
4
5.1
Time
4
5.2
Start-up and Shutdown Sequence
4
5.3
Controls and interfacing
4
5.4
Holograms
Error! Bookmark not defined.
6.
SOFTWARE REQUIREMENTS
5
6.1
Graphical User Interface
5
6.2
Motion Control
6
6.3
Data logging
6
6.4
Protection and Collision Avoidance
6
6.5
Diagnostics
6
6.6
Calibration Data
6
6.7
Alarms and Error Handling
7
6.8
Data Acquisition and Storage
7

 TABLE OF FIGURES

7Table 1. Alarms

Table 2. Data Acquisition and Storage
7


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.

4. ABBREVIATIONS AND ACRONYMS

TBD To Be Determined

PST Pacific Standard Time

GUI  Graphical User Interface

BIOS Basic Input Output System

SBC Single Board Compute

PID Proportional Integral Derivative

5. TOP LEVEL 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 XYZ probe head will be positioned in a Cartesian coordinate system, with a working envelope as defined in the XYZ Project Requirements Document.

Command and control communications of the LRS will be implemented using the standard Ethernet protocol. through the existing "bottom-side" ROV Ethernet connection.  

A graphical user interface and XYZ joystick controller will be provided to allow manual or automated movement of the XYZ planes. 

The vision system will include existing ROV video capabilities. (This is until the through-the-lens visualization is implemented.)

5.1 Time

5.1.1 The real-time clock on the single-board control computer and client PC will maintain Pacific Standard Time (PST) 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 compact flash. Following startup, the operating system will run the LRS executable file(s) on the compact flash disk.

5.2.2 A configuration file will contain TBD setpoints input by the operator and instrument state information for operation. The configuration file will be read during the startup sequence, and written during the shutdown sequence.

5.2.3 During software controlled shutdown of the LRS software, the XYZ axes positions will be recorded.

5.2.4 Soft Boot Capability

Soft boot capability of the XYZ positioner subsystem will be capable through the GUI. 

5.3 Controls and interfacing

5.3.1 Commands will be issued through an Ethernet-based protocol.  

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

6. SOFTWARE REQUIREMENTS

6.1 Graphical User Interface 
The following requirements apply to each axis in the positioner system.

6.1.1 Will include a real-time update of XYZ position in encoder counts and centimeters at a 5Hz rate.

6.1.2 Torque display will include a real-time update of actual use and a bar graph of percent full range use, updated at a 5Hz rate.

6.1.3 Will include the capability to move a single axis to an absolute position or relative position.

6.1.4 Will include a basic macro language to perform complex motions (this assumes using a controller with a supplied language like Galil's macro language). for example: 

Move in and out of a straight line in the XY plane
Move in circular motions in the XY plane

6.2 Motion Control
The software will support the control, command and display of the linear drive mechanism used for the XYZ positioned. It is assumed precise control of the hydraulic based system will be by closed-loop PID servo system control. The following requirements apply to all positioner axes controlled and monitored by the LRS software: 
6.2.1 Accuracy

6.2.1.1 Position accuracy will be controlled and displayed within +/-0.1 mm of desired position.

6.2.2 Operating Modes

6.2.2.1 Single axis movement or coordinated movement of two axes will be supported. 

6.2.2.2 XYZ control modes will either be position or variable speed mode.

6.2.2.3 Position mode will be supported through the GUI. When in position mode, the software will provide the capability to move a single axis at a constant velocity from point-to-point.

6.2.2.4 Variable speed mode will be supported with the joystick controller only. Speed will be set to 100, 50, or 10 % full range.

6.2.3 Data logging
6.2.4 All motor controller errors will be captured, logged, and displayed.

6.2.5 The capability to store a snapshot of the XYZ position with spectral data will be provided through the Holograms( software.

6.2.6 Motor Protection and Collision Avoidance
The software will not allow the XYZ positioner to exceed specified operating force limits or travel beyond its design range. 

6.2.6.1 Limit switch activation, force limits, and any motor status errors will halt movement in the direction of travel.
6.2.6.2 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 Diagnostics
The software will include a basic system test diagnostic to run from the GUI to test for motor, sensor, and overall system functions. (need more detail here), 
6.4 Calibration Data

All calibration data will reside in a file called lrs.cfg. This file will be read and parsed during the initialization sequence. See section Start-up and Shutdown Sequence.

Alarms and Error Handling

Alarms and error handling will be as specified herein:

6.4.1 All alarms and messages will be logged with a Pacific Standard Time (PST).

6.4.2 All alarms will be displayed in a scrolling view in the GUI.

Table 1. Alarms

Variable/Description

Alarm Condition
Action

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

Motor controller errors
>TBD
Stop motor(if running), log and display





Watchdog reset
System was reset after failing to reset watchdog timer for 90 seconds






6.5 Data Acquisition and Storage

Data will be measured and displayed as defined in Table 2

Table 2. Data Acquisition and Storage

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

Motor pressure/torque
0 – TBD

3
No
No

Encoder position
0 – TBD counts
TBD mV/bit
3
No
Yes(snapshot only)

Motor state
FORWARD/
REVERSE/
IDLE

3
Yes
No

DRAFT

