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Abstract


The Mars Land Rover Camera Project involved designing and implementing means for remote access to the Windows NT-based command and telemetry system,  Ground Support Equipment (GSE), through the Web.  At NASA Goddard Space Flight Center, we applied various Web technologies to develop an interactive Web interface to GSE which controls the Acousto-Optic Image Spectrometer, an infrared camera, to be used on a Mars mission in 2005.  Communication among the Web browser, Web server, standalone server and GSE was established.
Executive Summary

Introduction

The Mars Land Rover Camera Project, officially known as the Acousto-Optic Imaging Spectrometer (AImS) Project, is supported by the scientists and engineers at the National Aeronautics & Space Administration’s (NASA’s) Goddard Space Flight Center (GSFC).  In the year 2005, the Mars land rover will be sent on a mission to Mars to collect images, rock samples and other geological data. 

Problem Statement

Our MQP mainly focused on Goddard's Ground Support Equipment (GSE) system. Our task was to provide remote access to AImS GSE over the Web. Also, many requirements needed to be satisfied when building the Web interface.  Some of the issues that needed to be addressed were security, user priority, modes of operation, the Web server, data transfer, selection of programming/scripting languages, and the structure of the Web interface.

Background

Currently the camera is a demonstration system undergoing tests using a hardware-software system called Ground Support Equipment (GSE). Depending on how successful the demonstrations are, it may be selected for the Mars mission in 2005. The GSE, is a Windows NT-based command and telemetry (C/T) system, and is used to control and monitor several I/O interfaces for testing different devices.  GSE is a system designed for simulating and testing printed circuit board assemblies for spacecraft components and subsystems. The GSE main menu is used to configure the display pages and for data logging. 

Design 

The first phase of the MQP after defining our problem was to break down the problem into manageable parts. Various Web design resources were evaluated to help provide a sound design and implementation scheme for resolving these sub-problems. The Web server selected to support the AImS Web site, the Apache Web server, provided built-in support for secure access to the Web and extensibility that would allow enhancements. Also the means of communicating with the Web interface and the Web server was needed.  The use of Java servlets, a generic extension to Java-enabled servers, provided the means of communication between the clients and the Web server.

Security was a paramount issue that needed to be resolved. Authorization of each user was checked with assigning each user group a login name and password. Other relevant security features included in the Apache Web server was the IP filtering mechanism. The only domains allowed access to the Web site are those that end with “nasa.gov”. 

An effective user interface is essential to provide full remote functionality in controlling the Mars Land Rover camera. Therefore, the Web interface was designed to look like an application not a Web site. This design style would remind the user what they are accessing is a tool not just a simple Web page. The commands that the Web interface executes are governed by the features that the current AImS GSE application provides.  

The Web interface was divided into two modes of operations. This design requirement was implemented due to the fact that there is only one camera and only one user can control the camera.  Hence we created Control Mode, where the user controls the camera, and View Only Mode, where the user only views the images.

Implementation


Developing the Web interface and server-side components based on the designs we made previously was the next phase of the project. The first screen a user sees is the introduction page, which uses a reusable JavaScript script to display the UTC time and Julian date. Also, help pages are available throughout the Web site. The Control Mode performs three key functions: execute commands, display images and maneuvers the camera on the tripod.  The Control Mode allows only one user to access the camera at any given time. However, the View Only Mode is capable of supporting many users.  

Using Microsoft Internet Explorer, the user is able to collapse and expand the user directories and file listings in the View Only Mode. The listing contains image filenames that appear as links to the actual files. The View in the Control Mode is the state where the user is currently in Control Mode but is viewing his or her images. Essentially, the View in Control Mode is the same as the View Only Mode, except for the additional recent files listing that displays up to five recent files in the user’s image directory.  

Testing and Evaluation

There were several different procedures followed to construct test cases for key features of the AImS Web interface, such as security, data input in forms, and Control Mode access with different priorities.  Volunteers helped conduct the tests we developed.  The feedback received from the users were reviewed and analyzed. These cases were run from both Netscape Communicator 4.6 and Internet Explorer 5.0.

Recommendations and Conclusions
We constructed some procedures designed to assist in properly maintaining the AImS Web interface covering the Web server, security, and management of the user directories and their files.  Some of the support for the maintenance included were the User Manual, the Administrative Guide, and the administrative tools.  As more functionality is demanded of the AImS system, features will need to be further developed or enhanced by the GSFC scientists and engineers to support the users’ needs. 
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