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Image recording system software


The Berkeley Camera Engineering Airborne Data Recorder is a data collection system which records imagery generated by a standard Daedalus 12-channel, 8-bit digitizer on a small computer systems interface (SCSI) disk or tape drive.  The data collection software runs under the Microsoft ® MSDOS operating system on an 80486 or Pentium based embedded microcomputer.  Up to 7 SCSI target devices can be supported, in any combination of disk and tape drives.  Currently,  the standard storage device is a SCSI disk in a removable carrier but three Exabyte tape drives are also supported: EXB-8200, EXB-8500, and EXB-8505.  The drives (either tape or disk) are treated as raw SCSI targets, and are not directly accessible as MSDOS devices.





System configuration


Required sytem hardware components are as follows:


1. Daedalus scanner and digitizer


2. Berkeley Camera Engineering data recorder


3. SCSI raw data storage subsystem (disks and tapes)





Optional components include:


1. Monitor


2. Keyboard





The system software can run from a floppy disk, hard disk, or non-volatile solid state disk, provided only that MDDOS starts and loads the data collection application.  It is normally loaded on non-volatile solid state disk.





Software installation


The data collection software may reside in any directory of the boot device.  To load the software, first install MSDOS, then create a data collection directory, i.e.





C:>\BCE





Copy the file ADR.EXE to this directory.  Create two sub-directories of the data collection directory:


C:\BCE\DDXUPLD


C:\BCE\SCSIUPLD





Copy the following files to the DDXUPLD directory:


ADR-4K.BIT


BLINK.BIT


DDXBXL.LOD


DDXXL.LOD


OPTO_LCA.BIT


REC12.LOD


REC12_S.LOD


REC12B.LOD


SQCKMON.LOD





Copy the following file to the SCSIUPLD directory:


REC12_S.LOD





After these files have been installed, modify the AUTOEXEC.BAT file in the root directory to add the following lines:





SET DDX_PATH=C:\BCE\DDXUPLD\


SET SCSI_PATH=C:\BCE\SCSIUPLD\


		SET ERR_PATH=C:\BCE\





If a SCSI disk drives are being used for recording raw image data, their SCSI addresses must appear in a SET statement in AUTOEXEC.BAT.  For example, if two drives with ID’s 4 and 5 are present, add the following statement:





SET USE_DISK=45





Legal ID’s are between 0 and 7, and must not conflict with the ID of the SCSI host adapter (usually 7).





If the data collection software is intended to start automatically on startup, add the following line to the end of AUTOEXEC.BAT:





C:\BCE\ADR





Any of the directory names may be changed, provided that the corresponding SET statements are changed to match.





Starting the system


	Startup procedures vary a little depending on the storage medium used.  With the standard SCSI disk drive housed in the removable carrier you will set the Reset/Ready toggle switch to the Reset position before turning on the power.  When the carrier’s SCSI ID LED stops flashing flip the Reset/Ready switch to Ready.  This allows the system to boot and enter DOS and the ADR program.


	With a tape drive you can leave the Reset/Ready switch in the Ready position.  ADR program startup will take quite a bit longer as the tape is positioned.





Operating the data collection application


Data collection may be initiated either from a keyboard or from data recorder front panel controls.  When the system starts at power up, MSDOS will load in 15-20 seconds.  When the data collection software starts, a front panel LED will flash until system initializations are complete, and then go out.  If a CRT monitor is attached, the startup process will be visible on the display: first the software will scan the SCSI bus to determine what targets are available.  If targets are available, they will be initialized and positioned for recording data.  While this is happening information about the targets will appear on the CRT.  When the process is complete, the front panel LED will stop flashing and the Record LED will be red.  On the CRT a windowed screen will show a large viewing window, an information window, a command window, and a system message window.  Data coming in to the unit will appear in the viewing window and the word “Viewing” will appear in the information window to indicate the data is being shown but not recorded.


Data collection can be initiated by switching the ‘Record/Stop’ toggle switch on the recorder front panel to the Record position, or by pressing ‘R’ on the keyboard (if attached).  When data is being recorded the Record LED will be green.  On the CRT the word “Recording” will appear in the information window.  The keyboard ‘R’ command will always start data recording if it is not currently active or stop it if it is.  The front panel toggle switch position is ignored.  Likewise, moving the toggle switch to the record position will always start data recording and moving it to the stop position will always stop data recording regardless of whether or not keys have been pressed.


When the ADR is not recording, the SCSI target may be ‘erased’ to allow it to be reused.  For a disk drive target, this process does not remove any data from the target, but it resets the directory information to indicate an empty disk.  No data is lost until it has been over-written by new data.  Tapes are written with a new start block, and special software is required to advance the tape beyond that point to retrieve old data.  To erase the SCSI target, press ‘E’ on the keyboard or toggle the ‘Erase’ switch on the recorder front panel.  If the erase command is entered from the keyboard, a list of the first 16 current data sets will be displayed and the operator will be asked to confirm the erase by pressing ‘Y’.  Toggling the front panel switch will cause the Record LED to flash red for about 10 seconds during which you can abort the erasure by flipping the toggle switch back to the ‘Safe’ position.


Each time recording is stopped, the disk directory is updated to reflect the number of scan lines that have been recorded.  At this point an operator can exit the program by typing ‘Q’ or ESC at the keyboard.  If no keyboard is attached, there is no way (and no reason) to exit.  The software will quit while data is being recorded, but the directory will not be updated to reflect the most recently collected data.





Shutting the system down


The data recorder should be powered down in an orderly fashion.  The main consideration is that the SCSI target be idle when power is turned off.  If the ‘Recording’ indicator is not lit, the system may be safely shut down.  In the event of an ungraceful shutdown, the computer system will not be damaged.  Tape drives typically exhibit a medium error at the point where power went off.  Disk drives may have bad sectors or actual drive damage, depending on the behavior of the particular drive.








Image quick-look software


The quick-look software is intended for viewing image data collected by the airborne data recording system.  Image and housekeeping data can displayed on a monitor for spot checking data quality.  The quick-look is not a general image processing system.  The video display allows only 64 grey levels to be displayed, which may not be sufficient for evaluating parameters such as imagery noise floor.





System configuration


To run the quick-look program, the following hardware is required:


1. A PC running MSDOS.


2. 250 kBytes available RAM


3. A SCSI host adapter with an ASPI standard driver.


4. A super-VGA (SVGA) video adapter supporting 800 x 600 pixel 


dot graphics in 256 colors.





Currently, several different SVGA boards can be supported.  Those complying with the VESA VGA BIOS extension specification are most convenient.  Specific boards may be supported at the customer’s request.  Various SCSI host adapters can be supported at the customer’s request, but any ASPI compliant SCSI manager should function properly.  Multiple host adapter configurations are not supported.  The minimum system recommended for running the quick-look software is an 80386 based, 20 MHz system with 1M of RAM installed.  MSDOS version 3.3 or later is recommended.  Performance will depend on the specific SCSI and SVGA adapters, and on the processor speed.  Three SCSI tape drives are currently supported: Exabyte EXB-8200, EXB-8500, and EXB-8505.  Others may be added at a future date.





Software installation


Create a directory to hold the quick-look software, such as:





C:>\QLK





Copy the the QLK.EXE file to this directory.  In addition, copy all files with extension ‘.PAL’ to the directory.  If a SCSI disk is used as a raw data storage medium, add its SCSI ID to a ‘SET USE_DISK=’ statement in the AUTOEXEC.BAT file.  For example, if two SCSI disks having IDs 4 and 5 are being used, add the following statement to AUTOEXEC.BAT:





SET USE_DISK=45





The order of the digits is not important, and up to seven SCSI disk drives may be included.





Using the image quick-look software


Start the software by typing





C:>\QLK\QLK¿





The quick-look will start, drawing a frame with text data boxes on the bottom and left, and an image box in the upper right of the screen.  A command list is displayed in the lower left corner of the screen.  On start-up, the quick-look scans the SCSI bus for available targets, displaying the device name in the screen image frame.  The first legal target (lowest SCSI ID) is taken as the current data source, and the quick-look commences displaying its imagery when initialization is complete.


Commands are issued by typing single letters on the keyboard.  The letters are indicated by underlines in the command window.  The available commands are as follows:





C:	Continuous image playback (waterfall display)


W:	Wind to a specified scan line


T:	Transfer data between SCSI targets


R:	Rewind the SCSI target to the beginning


B:	Select the Band (Daedalus spectral channel)


D:	Select the source Drive


S:	Display a Slice through the displayed image


P:	Change the display Palette


U:	Utilities menu


F:	File sub-command menu


Z:	Zero a tape


H:	Housekeeping watch setup


Q:	Quit the program


ESC:	back out of the current operation





C:	Continuous image playback


Display data from the source SCSI drive on the screen.  To stop the display, type ESC.





W:	Wind to a specified scan line


Position the playback location to a specified scan line.  The quick-look will try to position the playback to the requested scan line.  If the recorder was started and stopped during the acquisition process, there will be discontinuities in the scan line numbers.  The quick-look is not able to account for these gaps.  If a wind command crosses a discontinuity, the playback location will not be correct, and it will be necessary to play a few lines of data, and then try again until the target scan line is within the current contiguous set of scan lines.





T:	Transfer data between SCSI targets


This allows data to be copied from one SCSI target to another.  When the transfer command is issued, the operator will be prompted for the source and destination SCSI ID’s.  If the ID’s are legal, the data transfer will commence, starting from the current location on the source drive.  This will be the line following the last displayed line.  The transfer will continue until it is halted by typing ESC, or one of the devices reaches its end.





R:	Rewind the SCSI target to the beginning


	This resets the SCSI target to the beginning of the first data set.





B:	Select the displayed Band


The operator will be prompted for the number of the spectral band to display in subsequent playback.  The number must be between 1 and 12.  Data currently displayed will not change, but subsequent playback will be from the new band.





D:	Select current source Drive


The operator will be prompted for the SCSI device ID from which imagery will be displayed.  The ID must refer to a legitimate SCSI drive.





S:	Display a Slice through the displayed image


Use this command to display a graph of the pixel values along a vertical and a horizontal line through the image.  The lines are indicated on the image pane by a green cross-hair.  The vertical and horizontal data is displayed in the left-hand and bottom text panes respectively.  The position of the cross-hairs can be changed in steps by using the arrow keys.  The step size is increased by a factor of 2 using the ‘+’ key and recuced by a factor of 2 with the ‘-’ key.  Type ESC to return to the text display.  The slice screen cannot be displayed while the waterfall display is active.





P:	Change the display Palette


 The palette command customizes the displayed colors in the image panel.  When issued, the palette command changes the command pane to show the intensity of the red, green and blue components of the current palette entry.  The current palette entry is indicated in the palette bar (between the image pane and lower text pane) by two dark lines above and below the color.  The current palette entry is selected using the left- and right-arrow keys.  To change the intensity of the component colors in a palette entry, use the lower case ‘r’, ‘g’, and ‘b’ keys to decrease the intensity and the upper case ‘R’, ‘G’, and ‘B’ keys to increase the intensity.


Palettes can be stored in disk files and later retrieved.  Typing ‘S’ saves the current palette to a disk file.  The operator will be prompted for a DOS file name, containing both file name and extension.  Palettes can be retrieved by typing ‘L’ (for load).  As before the full file name of the stored palette must be entered.  A small selection of palette files are included with the quick-look program.





U:	Utilities menu


Typing ‘U’ displays the utility submenu.  The utility commands are used for tape drive SCSI targets in case of problems with media errors imbedded within a data record.  In general, if the tape drive is incapable of recovering a block, it is lost.  With Exabyte tape drives, the SCSI read command can sometimes fail to pass through a bad block, making down stream data inaccessible.  The SCSI ‘Position’ command allows the current physical tape block to be identified, and the SCSI ‘Locate’ command winds the tape to the specified physical block.  In a case where new data has over-written old data on a tape, an end-of-data (EOD) mark exists on the tape at the end of the new data.  A read command cannot pass beyond this EOD mark, but the ‘locate’ command can.  In general, physical blocks do not correspond to logical blocks, so some experimentation will be required to position the read location in phase with the logical records.  Rewind will always position a tape at its logical beginning, and the locate and position commands have no effect on the contents of the tape.  Type ESC to return to the main menu.  These commands have no effect on disk targets.
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Z:	Zero a tape


Blank Exabyte tape cartridges sometimes exhibit media errors which only appear on playback.  Pre-writing tapes with zeros has been shown to reduce the number of these errors when they are re-recorded with image data.  It is also more likely that a ‘locate’ command will succeed when there is known data beyond an EOD mark.  To use the zero command, rewind the tape and type ‘Z’ to commence zeroing the current drive.  Typing ESC stops the zeroing operation.  The zeroing process will take several hours to complete.  Zero has no effect on disk drive targets.


If multiple tape drives are available, tapes can be zeroed sequentially (over night) by typing ‘Z’ to start zeroing the current drive.  Typing ‘D’ to change the current drive, followed by the next drive number, followed by ENTER, followed by ‘Z’ again will zero another drive.  Use care in typing these characters because there is no way to back out and retype without rebooting the computer.  Also, ESC will not stop the zeroing process after a ‘D’ command has been issued.





F:	File sub-command menu


Binary data files can be generated by the quick-look program.  Typing ‘F’ from the main menu invokes a sub-menu containing the following commands:


P:	Change the current file Path.


The operator will be prompted for a DOS path name, which will be used for subsequent file operations (with the exception of palette files).





B:	Write Binary file to the current path.


The binary file command copies data from the current SCSI target to a file in the current path (selected by the path command, or the current directory if a path command has not been issued).  The operator will be prompted for a DOS file name.  The data is copied without modification.  Some care should be used with this command, as image files will fill disk space at an astonishing rate.  Typing ESC or ‘Q’ terminates this command.





H:	Housekeeping watch setup


Housekeeping watches display raw data from selected locations within image data records.  Data is selected by channel and byte offset into the image record for the channel.  Typically, this facility is used to monitor housekeeping data recorded with the imagery.  Four independent watch displays are available.  The ‘H’ command is used to set up the watch displays.  The operator is prompted for a ‘housekeeping number’ or watch number between 1 and 4, then for the channel number to watch, then for the offset of the desired byte in the frame.  Locations of these data bytes are given in the Daedalus documentation for the digitizer.  Housekeeping watches are displayed in the lower part of the left-hand text pane.  





Q:	Quit the program


Typing ‘Q’ from the main menu exits the program.  The ESC key has no effect from the main menu, preventing inadvertent exits while backing out of sub-menu operations.
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Appendices





Appendix A.	Image Data formats





Data storage format


Data  is written in logical blocks containing data from all twelve spectral channels in five scan lines, giving a total of 60 scan lines of data.  The logical block size is chosen as a multiple of 8192 bytes, which is the native block size for Exabyte tapes.  Logical block sizes of other lengths are prone to be padded with ‘pad tracks’ if data is not kept streaming.  The logical block size for the current system is 49152 bytes.  Each block is organized as shown in figure A.1.





�EMBED PBrush  \* MERGEFORMAT���





Data segments on Exabyte tape are separated by file marks.  A new segment starts when data recording is turned on.  When recording is stopped, the data recorder inserts a filemark and updates the block count.  This facilitates winding to the end of the recorded data in case of a power failure.


The first block on an Exabyte tape contains an airborne data recorder signature consisting of the characters “Target time signature = ” followed by a time / date code (8 hexadecimal digits).  These identify a tape as a legitimate airborne data recorder tape.  When non-volatile memory is available on the embedded computer, a copy of the latest date code is stored there also.  If power is lost in the middle of data recording, the recorder can automatically position the the tape to the last filemark preceeding the power failure.


The first 512 bytes of data on a disk storage medium contain a signature consisting of the characters “Raw data storage”, followed by a time stamp (32-bit unsigned integer), a block count (32-bit unsigned integer), a logical block length (32-bit unsigned integer), and finally by padding to 512 bytes total length.  The logical block length is the number of disk logical blocks per data frame, or assuming a 512-byte logical block size, 49152 / 512 = 96.  The block count is the number of disk logical blocks and not the number of data storage frames.  The block count is updated whenever recording is stopped.
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Appendix B.	Environment variables and command line switches


There are three environment variables which are relevant to the airborne data recorder software.  These are DDX_PATH, SCSI_PATH, and USE_DISK.





DDX_PATH


DDX_PATH identifies the directory containing Xilinx bitmaps and DSP load files to be sent to the DDX card in the system.  The value of this environment variable is set by placing a SET command in the AUTOEXEC.BAT file, or by typing the set command at the command prompt.  The SET command format is as follows:





SET DDX_PATH=< complete DOS path to DDX files, with trailing \ >





SCSI_PATH


SCSI_PATH identifies the directory containing files required by the SCSI DSP card.  The corresponding SET command can be placed in AUTOEXEC.BAT or issued from the command line.  The format is:





SET SCSI_PATH=< complete DOS path to SCSI DSP files, with trailing \ >





USE_DISK


USE_DISK identifies SCSI disk drives to be used for raw data storage.  This protects a SCSI disk used as a boot drive by the operating system from being overwritten by image data.  The format of the set command is:





SET USE_DISK=< list of digits identifying SCSI disk drive IDs >





There is no significance to the order of appearance of drive IDs in the SET statement.  The drives will be used in the order of increasing SCSI ID regardless of the position of the digit in the USE_DISK variable.  USE_DISK is also used by the quick-look program to identify raw data storage disks.





ERR_PATH


ERR_PATH identifies the directory where any error report files will be written. The format of the set command is:





SET ERR_PATH=< complete DOS path, trailing \ optional >
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Appendix C.	ADR Front Panel





� EMBED Visio.Drawing.4  ���





