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In 1995, we presented the initial design and demonstrated operation  of the Tele-Presence Microscopy (TPM) Collaboratory1 at ANL. At that time the primary interaction mode for the Collaboratory was passive operation where the user was given a fixed interaction  space with the system. Since then a number of changes have been implemented in both the system and its configuration. While the TPM Site is still accessed using browser  based technology (URL = http://tpm.amc.anl.gov) the decisions which have been made at ANL since then,  have necessitated that restrictions to the nature of the client browser software. Due to the requirement that TPM  provide both a platform independent persistent electronic space as well as real time imaging,  we have chosen to implement server push technology. This means that only those browsers which are fully compliant with Netscape Version 2.0 or greater now have full access to the TPM Site (MS Internet Explorer is not compatible with this technology). An electronic survey of the  microanalysis community conducted in 1997 via  the Microscopy Listserver  of over 100 Sites and ~ 600 CPU’s has indicated  that Netscape was utilized by 85% of that prospective user community. Although audio transmission has been implement within the WWW pages, this mode is typically disabled in favor of shareware videoconferencing  software (Cu-SeeMe) from Cornell University.2 The generic TPM Collaboratory space  is now composed of both software and hardware running on a high end SUN Ultra2 workstation which operates in a client/server relationship and  is based upon a combination of customized software written in Perl 5, and C  plus  a minimum of  commercial products. A remote user station consists of: a Computer workstation,  Netscape, an Internet link, and an optional local video camera. 





The TPM User Interface is being continually updated and presents a live window into the Collaboratory for the remote collaborator. From the WWW  based navigation panel (Figure 1)  the user is provided a choice of over a dozen different window  options including:  the console, room view, various status and detector screens as well as  a remote controlled tele-robotic camera.  In order to provide remote operation of the microscope via  the TPM site a remote graphical user interface has been developed which  permits a client control over a selected range of operation of the instrument. The architecture of the control scheme of that interface is shown in Figure 2, while an example of the novice level user interfaces is illustrated in Figure 3. All the intelligence of the interface is built into the server and thus provide maximum versatility and minimum cost to the remote user as this architecture insures that the GUI is completely platform independent. Users on MacIntosh,  WinTel, or UNIX Workstations are all provided with identical controls and capabilities. While it may be argued that initially we are creating a  one-of-a- kind software tool, the interface is generic enough that it may be applied to a wide range of EM instruments and includes the possibility of plug-in modules which can be customized for different equipment and capabilities.  Communication from the TPM server to the instrument is by either serial communication lines or direct access to the microscope control computer using standard TCP/IP or SCSI protocols. In the former case, the server accesses a table of commands stored for the instrument in a simple data file and sends these streams across to the serial interface of the microscope and/or CPU. In the latter case, a executable program runs on the microscope control computer which listens to a standard TCP port for commands, which it in turn executes. This option has the advantage that local safety issues can be handled by a instrument specific program which is designed to remain in constant communication with the various interlocks in the instrument. This capability insures extensibility of the TPM scheme to a wide range of instrumentation. In the summer of 1997 the ANL TPM Site became one of the founding members of the DoE2000 Materials MicroCharacterization Collaboratory3. Through the DoE2000 program we have modified a version of  the ORNL electronic notebook system4  to allow real time data acquisition and display. This modification to the notebook allows the user to dynamically select the information (images, spectra, text) which can be permanently stored in the notebook and accessed by all users. 
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Figure 1.) (Top) Navigation Interface for the TPM Site.


Figure 2. (Middle)  Outline of the architecture for access/control via TPM Server. The Browser employs TCP/IP protocols to send data to the TPM Server, while the server employs TCP/IP, Serial and SCSI protocols to transmit information to the microscope & DA Systems


Figure 3. (Bottom)  Novice GUI which allows platform independent access and control. The user has control of stage position, tilt, Mag., STEM scan rates and Objective Lens focus and Detector signal (BF, ADF). Alternate interfaces allow wider range of options based upon the user’s expertise.�
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