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Introduction
  The BIAS ( == Brorfelde Image Acquisition System ) is a software package running on a PC under the unix-like operating system LINUX. The  software gives the observer easy control over a CCD camera on the telescope, thus enabling the observer to make observations effectively, study the data on-line and save the data for later processing. The interaction between the hardware interfacing to the camera electronics and the user interface is performed by this program.
  This manual describes the user interface and operation of the camera. 
Booting the PC with Linux
  The Linux operating system is booted on the PC using a boot program grub or lilo. A menu after booting allows you to select either starting linux or MSDOS.
Usually the PC is on all the time in the danish 154. 
  When booting linux, a number of messages, mostly for the system administrator, are shown.
  The PC has the X-windows system started automatically,  you get a login window, login as user ‘dfosc’, with password ‘lasilla’.
  The X windows system is now started.  Open an 'xterm'  window. Usually BIAS is run in a subdirectory called data.  Go there by typing 'cd data', then issue the BIAS start command:
'startb'. On the danish 154, there is a button with a small image of the danish dome, push this button.
  BIAS will start within a few seconds, giving you a status window, an image display window, which is the ds9 imgae display program, and a control window where commands are given. Each part will be described in details below. 
Type 'quit' or 'exit' at the 'BIAS>>' promt to leave the BIAS system.
Linux shutdown
  As this is a unix like operating system with an active filesystem, it is important that power is never turned off while the system is running. 
!! NEVER TURN OFF POWER ON A RUNNING LINUX SYSTEM. 
To close down from the X-windows system use the following sequence:
Use the EXIT button in the panel, then ‘shutdown’ from the login panel.
BIAS  (Brorfelde Image Acquisition System)
Starting
  In an xterm window, type 'startb'  ( for start bias ), or there might be an button called BIAS. Usually you would enter a directory called 'data', f. inst. /home/dfosc/data. 
----------------------------------------------------------------------
  It is possible to start BIAS in a low-level mode using the command:
startb term
Neither the status window or saoimage is started.  A subset of commands are available  in this mode, but it is useful for running BIAS from a modem, or from a remote computer. 
----------------------------------------------------------------------
The bias system will start building up a screen of 3 windows:
(this will take some seconds as the hardware is checked).
ds9
  This program may be familiar to some users. Images from the CCD or from a file on the harddisk may be viewed with ds9. A number of pushbuttons with various function can be used for controlling the displayed image. Ds9 is the successor of Saoimage.
  Note that pixel ( 1,1 ) is in the lower left corner. When the mouse cursor is in the image, the x,y coordinates along with the intensity,  is shown in the top part. 
  This ds9 is controlled by the 'BIAS' program. Other ds9's can be started from a command line in an xterm.
Status window
  The status window gives you information about your setup and the condition of the CCD.
The screen looks something like this:
***************************************************************
*Fri Jan 27 20:58:32 1995     BROR   2K3EB C1 W11/3           *
*=============================================================*                                                              *                                                             *
*   TOT  IM   BEG  BIN        CCD:       IDLE                 *
*X 2052 2052    1    1        T.total:  10.0 Mult: 10         *
*Y 2052 2052    1    1        FILTER: 4  BLUE  SH: 0          *
*============================================================ *
*CCDtemp:   -94.9 C  AMPL: A       P_DEWAR: 1.2E-4            *
*REFtemp:   -95.0 C  GAIN: hi_gain                            *
*LN2temp:   -190.0.  MPP : ON      AUTOSHOW   ON              *
*============================================================ *
*IMPATH:     /home/dfosc/data                     4125 Mb     *
*REM_IMPATH:  server:/home/dfosc/images                       *
*============================================================ *
*NEXT_FILE: eh220015      AUTOSAVE:OFF REM_AUTOSAVE:  ON      *
*============================================================ *
*FILE: eh220014      HIGHCUT:  800 LOWCUT:  100 ZOOM:0.50     *
***************************************************************
***************************************************************
*FASU FILTER A:  3  filter_name   FILTER B:  5 filtername     *

***************************************************************
*TELESCOPE FOCUS:   15350                                     *

***************************************************************
1. line is date, time ( UT ) and a CCD controller identifier.
TOTX and TOTY : Total field size in x and y ( physical dimensions)
IMX and IMY   : Actual field size chosen.
BEGX and BEGY : Starting pixel x and y values.
BINX and BINY : Binning selected.
  The 'CCD   IDLE' s the status of the CCD controller, it can be IDLE, INTEGRATING, READOUT or PENDING. PENDING is waiting for the bias program to store the image with proper FITS header.
  When IDLE the default integration time and multiple int. count is shown.
  When INTEGRATING the exposure time left is shown, and if multiple integrations are in progress the multip. count and mult. total is shown.
  During READOUT the linenumber being read out is shown.
  The next part shows the CCD temperature and its reference temperature, they should match fairly good. The digits will blink if the temperature is more than 5 degr. from the reference temperature.
 With some controllers the dewar pressure is also shown.
  The ' Ampl ' section shows the selected amplifier setup. This depends on the actual CCD, f. inst. will a CCD with 4 amplifiers, the amplifiers are called A,B,C and D. A and B are connected to the same serial shift register, C and D to the other. The 2K EEV chip has only 2 amplifiers, A and B. The selection for this chip can be 'A', 'B' or 'AB'.   
  Under this the gain setting (high or low) is shown, and the selected MPP mode.
  The IMPATH is the path on the Linux PC where image files and log files are stored. The default value at startup is the current directory, or the directory stated in the '.biasrc' file (see below). Along with this the remaining diskspace is shown in megabytes.
  The REM_IMPATH is the path on a remote machine, where images are stored.
  The 'NEXT_FILE' is the name of the next file being stored, 'FILE' is the latest storedfile, or the file shown in the SaoImage window. If files are being saved automatically after a readout, 'AUTOSAVE' is ON.
  HIGHCUT, LOWCUT and ZOOM are the values used in displaying the image. The ZOOM value is NOT updated when using the zoom buttons in SaoImage.
THE .biasrc FILE
  In the startup directory, usually '/home/user/data' , a file named '.biasrc' controls the users initial setting of a number of options. The structure of this file is:
KEYWORD VALUE
An example is shown below (actually from BIAS-pc):
------------------------------------

STARTUP OFF

# This filename is dynamically updated DO NOT CHANGE
# unless you know what you are doing
# Omit this to use the default filenaming
#
FILENAME dfsc9005.mt

#

LOCAL_PATH /home/dfosc/data

REMOTE_SAVE ON

REMOTE_SYSTEM dfoscobs@ins1d5

REMOTE_PATH /data/dfoscobs

#

#

AMPL A 

GAINMODE HIGH

MPPMODE OFF

EXTRA_PHOT ON

MIDAS_BATCH ON

GET_INFO ON

POSTPROCESS ON
Available keywords are:
FILENAME AAAAnnnn.xxx

Where AAAA are letters, nnnn is a number, and xxx is an extension of your choice. If this keyword is present, the filename for the next file is taken from here. nnnn is updated to the next not used name in 'LOCAL_PATH'. After an exposure, the name in this file is incremented automatically. If the ketword is not present, the file naming convensions mentioned below is used.
AMPL A | B | AB
      Select the amplifier used ( for loral 2k chip ). 
STARTUP ON | OFF
Show a BIAS news file at startup. The file is /usr/local/bin/bias/biasnews
AUTOSAVE ON | OFF
Save the images on the local disk.
LOCAL_PATH path
The directory to store images in.
REMOTE_SAVE ON | OFF

Save the images on the REMOTE_SYSTEM
REMOTE_SYSTEM machine_name
Set the logical name of the workstation connected to this system, and used for storage  and possibly running image processing systems.
REMOTE_PATH path
The directory on the remote machine to store images in. Be sure to have permissions there to write. The user ( here user 'dfosc' ) must have the same UID on this and the remote machine, and have an .rhost file allowing remote shell login without password.
GAINMODE HIGH | LOW
Select the gain mode
MPPMODE ON | OFF        Mpp mode on or off.
AUTOSHOW ON | OFF
Show images as soon as they are read out from the CCD.
GET_INFO ON | OFF
If this option is ON,  a shell script called /usr/local/bin/bias/getinfo is executed before an integration. This can be used to get TCS and instrument data. The script must produce a file '/tmp/.header_info' with valid FITS syntax, except that lines can be short, and must end with a carriage return.  There is an example in 

/usr/local/bin/bias.ddmmyy/getinfo.  
MAGZERO nn.n    
The magnitude zero value for aperture photometry in 'imexamine'.
EXTRA_PHOT ON | OFF  

When doing aperture photometry, calculate also the ellipticity and position angle of the object. 
MIDAS_BATCH ON | OFF

Enables ( or disables ) the call of a MIDAS batch program which ( when remote saving to the 'dfosc' workstation is ON ), reads the image into MIDAS and displays the image. It uses a shell script called /usr/local/bin/bias/sendremote. This was made for the interface on the danish 1.5m with DFOSC,  but by modifying the script, allmost anything can be done postprocessing the images. This is only used with the dfosc camera on the danish 1.5m on La Silla.
PCBOARD_BASE 0x5hh

Set the PC-interface board address to 0x5hh. Used when multiple boards are used. Default = 0x500. 
XOVERSCAN nn
Default overscan in x. See the 'xoverscan' command for details.
YOVERSCAN nn
Default overscan in y. See the 'yoverscan' command for details. 
AFn name
Where n is the filter number and name is the name of the filter in 

Wheel A.
BFn name
Where n is the filter number and name is the name of the filter

In wheel B.
POSTPROCESS ON | OFF 

After an image is acquired, a script in /usr/local/bin/bias.ddmmyy is called if this keyword is ON. The script is called postprocess. On the danish 154  the script  inserts  World Coordinate System data derived from the TCS  transformation into the FITS header of the image.
BEEP ON | OFF 
If ON , beep the loudspeaker in the PC when an integration has finished.
ZIP ON  | OFF
If ON, the image files are gzipped after being stored. Do not use on the danish 154, as images transferred to the HP-WS will not be interpreted by MIDAS.
ccdrc
In the directory /usr/local/bin/bias.ddmmyy, there is a system setup file called 'ccdrc', which contains system configuration. The file is only changable by user root. Some keywords are possible in both .biasrc and ccdrc, .biasrc takes preference. An example is shown here (actually from BIAS-pc):
#

SAOXSIZE 512 

SAOYSIZE 512 

#

# No of samples for making high/low cut

SAMPLES 600  


# Contrast when making high/low cut

CONTRAST 0.50

#

SHUTTER_DELAY 0.160

#

PCBOARD_BASE 0x500

MEMSIZE  0x1000000

#

PIXEL_SCALE 0.389

#

FASTCOPY OFF

#

#  Bias level for low and high gain, 8 channels

#  All 8 values must be there

#  these values are good for RINGO, chip 2K3EB

BIASLEVELLO 172 180 0 0 0 0 0 0

BIASLEVELHI 200 243 0 0 0 0 0 0

#

AF0 FREE 

AF1 Stroem_u_711

AF2 Stroem_v_712

AF3 Stroem_b_713

AF4 Stroem_y_714

AF5 H-beta___748

AF6 H-beta___749

AF7 FREE 

#

BF0 FREE

BF1 Bessel_U_632

BF2 Bessel_B_450

BF3 Bessel_V_451

BF4 Bessel_R_452

BF5 Gunn_I___425

BF6 Gunn_R___784

#

Here is a summary of the keywords:
SAMPLES nnn
Number of samples in the image to make automatic high- and lowcut calculations.
CONTRAST n.nn
      Contrast factor for high- and lowcut calculations.
SAOXSIZE nnn
SAOYSIZE nnn
Tells the BIAS program the size of the display window SaoImage is started with ( only used for automatic setting of the zoom after readout ). ( actually now obsolete with image display program ds9).
SHUTTER_DELAY n.nnn  Shutter delay in seconds.
PCBOARD_BASE 0x5xx  See above under .biasrc
PIXEL_SCALE n.nnn
The size in arcsec of a pixel. Used when showing FWHM in imexamine.
XOVERSCAN nnn            See above in .biasrc.
YOVERSCAN nnn  
       See above in .biasrc.
BIASLEVELHI  nnn nnn nnn nnn nnn nnn nnn nnn
BIASLEVELLO nnn nnn nnn nnn nnn nnn nnn nnn



  These values offsets the bias levels for HI-gain and LOW-gain



     Prepared for 8 amplifiers.  They are adjusted for giving a sane 

 


  number of adu's  for a 0 second dark exposure, bias-frame.
AFn, BFn

     Set filter names as in .biasrc (.biasrc overrides)
DIRECTORIES AND FILES
  The default 'impath' directory is the directory from which the program is started, or your home directory if BIAS is started from the root-menu. When changing the 'impath', your permissions are checked, and you are not allowed to change to a directory where you cannot write.
  The automatic filenaming mechanism gives you a default filename with the following convension:
dj230025
||||||||
||||-----------------
Automatic incremented number
||||
|| -----------------------
Day of the month.
||
| --------------------------
Month, a = jan, b = feb, ...
|
-----------------------------
Year, 1991 = a, 1992 = b, ...
  These filenames can be overridden, if your filename has a letter in the 1. position, and ends with 4 digits. If some filenames exists when the program is storing, they are not overwritten, but the next free number is found. ( might be confusing if you delete some files, and start over again ).
  If you specify a filename in '.biasrc', this filename is used, and the 4 last digits in the file is updated after each saving of an image. Thus, don't change the filename in '.biasrc' unless you are sure what you are doing.
  The default filenames are MS-DOS compatible.
  A logfile called 'logdj23.001' is created, showing all the input/output on the BIAS screen. The naming cannot be changed.

On the danish 154, filenames must be ‘dfscnnnn.mt’, with ‘nnnn’ counting from 0000 -> 9999. This is the convention in the supporting software for MIDAS.
Saving your files

Files are saved in the data directory on the BIAS-pc, but, unless the .biasrc is changed, also transferred to the HP-WS (ins1d5). On the HP-WS, the files are at regular intervals stored on the LINUX archive system, w1d5drl. On w1d5drl  a CD-writer is available.

As space is limited on the BIAS-pc, it is advised to delete the ‘dfscnnnn’ files at least every day, after verifying, that the files are actually on the HP-WS, and archived. 
FITS HEADER 
  The FITS header at the start of the files contains information about the exposure. You can view a file header with the 'less filename' utility in a seperate xterm window, or with the 'head  filename' command from inside BIAS.
An example from the danish 154 is shown here.
SIMPLE  =                    T / FITS STANDARD                                  

BITPIX  =                   16 / FITS BITS/PIXEL                                

NAXIS   =                    2 / NUMBER OF AXES                                 

NAXIS1  =                 2148 / X AXIS                                         

NAXIS2  =                 2102 / Y AXIS                                         

COMMENT =                                                                       

BSCALE  =              1.0E+00 / REAL = TAPE*BSCALE + BZERO                     

BZERO   =          32768.0E+00 /                                                

ORIGIN  =  'ESO-LASILLA    '   /                                                

OBSERVAT=  'ESO-LASILLA    '   /                                                

TELESCOP=  'DK-1.54    '       /                                                

INSTRUME=  'DFOSC_FASU     '   /                                                

DETNAME =  'EEV 2k x 4k    '   /                                                

DATE    = '2004-03-28T19:35:54'                                                 

DATE-OBS= '2004-03-28T19:34:01'                                                 

FILENAME=  'dfsc0001.mt'       /                                                

OBJECT  =  '                 ' /                                                

EXPTIME =               30.000 /                                                

TM_START=                70441 / 19/34/01           UT start time               

TM_END  =                70554 / 19/35/54           UT end time                 

CRVAL1  =            358.07745                                                  

CRPIX1  =                1799.                                                  

CDELT1  = -0.000109972222222222                                                 

CRVAL2  =             -3.0E-05                                                  

CRPIX2  =                1799.                                                  

CDELT2  = 0.000109972222222222                                                  

COMMENT =                                                                       

COMMENT =                                                                       

GAINM   =  'HIGH    '          / High or Low                                    

AMPLM   =  'A                ' / A / B or AB                                    

CCDTEMP =               -120.0 /                                                

LN2TEMP =               -194.7 /                                                

COMMENT =                                                                       

MPP     =                    0 /                                                

CHIPID  =  'EEV 2Kx4K, DFOSC'  /                                                

DATAMIN =                  270 /                                                

DATAMAX =                12777 /                                                

XOVERSC =                    0 /                                                

YOVERSC =                    0 /                                                

P_DEWAR =              2.0E-06 /                                                

TM-START=                70441 / 19/34/01           UT start time               

SHSTAT  =  'OPEN          '    /                                                

SW      =  'BIAS'              / Sun Mar 28 19:32:58 UTC 2004                   

TEL_FOCUS =              15350 /                                                

FILTER_A  =                  0 / FREE                                           

FILTER_B  =                  4 / Bessel_R_452                                   

ST      =               11838.6 / Sidereal time at start                        

RA      =              23.87183 / Right ascension at start                      

DEC     =              -0.00003 / Declination at start                          

HA      =               3.41667 / Hour Angle at start                           

ZDIST   =              56.90000 / Zenith distance at start                      

SERRUIER= '17.17 C'                                                             

INI_HUM = '39.67 %'                                                             

EXT_HUM = '48.41 %'                                                             

CTYPE1  = 'RA---TAN'                                                            

CTYPE2  = 'DEC--TAN'                                                            

RADECSYS= 'FK5     '                                                            

CROTA1  =               45.132                                                  

CROTA2  =               45.132                                                  

EQUINOX =     2004.23905623368 / DATE-OBS converted             

BIAS COMMANDS
  At the 'BIAS>' prompt commands are given to the system, with optional data entered either directly on the command line, or by just entering the command and 'enter'. You will be prompted for data, with the latest value as the default.
  It is only neccesary to input the necessary number of characters for the system to recognize the command. ( except for 'quit' and 'exit').
 The command line options are similar to those of advanced shells, f. inst. Bash or tcsh. Arrow UP and DOWN lets you scroll through old commands, lines can be edited, and the TAB key lets you do command line completion. This applies both to the available commands and also files in the current directory.
As allways the mouse can 'cut' and 'paste' your lines.
  A few commands does not prompt you for data as they use default values if no parameters are used. These are:  exp, mexp, dark, mdark, focus.
  Please notice the command  'run filename', which is very useful for running often used sequences. It might save you a lot of typing and help make predefined sequences.
help
This start an xterminal window, which runs the data viewing utility 'less' in a seperate xterm window with a short description of the available commands. With the cursor in this window, use PgUp , PgDwn and arrow keys to move around. '/' can be used to search for text. Use 'q' to quit the window. If 'BIAS' is stopped, the window remains, please stop it using 'q'.
The mouse cursor must be in the window for any keys to work.
quit
Exit BIAS.  alias: 'exit'
All windows are destroyed. If an integration is going on, BIAS can be restarted and continues in integration mode.
expose [ T ]
Start a normal exposure with optional integration time T (in seconds). If no integration time, T, is given, the default T given with the 'tint' command is used.

On the danish 154, exposing waits for filterwheels and telescope focus to be in place before exposing.         


  On some instruments,  the command can be in the form:


     expose T F, where F is the filter number.
mexpose [ T [ M ] ]

Start M integrations of each T seconds. If 'M' is left out the program will use the default 'mult'. If 'T' is not given, the dafault T, given with the 'tint' command will be used.


 On some instruments, the command can be in the form:


     mexpose T M F, where F is the filter number.
dark [ T ]
This is for dark exposures. Works as 'exp' with the shutter closed.
mdark [ T [ M ] ]
This is for multiple dark exposures. Works as 'mexp' with the
shutter closed.
focus [ T ]
A focus sequence is started, each exposure of T seconds. At the completion of each exposure, you are prompted to start a new ( hit the 'space' bar ), or finish the sequence ( hit 'q' ) and readout the ccd. At this time, there is no option to move the telescope and focus from this program. On the danish 154, a whole sequence is started, you are prompted for additional parameters: the focus start value, focus step, and the number of exposures. 

The sequence moves the telescope 10” the number of times you have chosen, the last move in a perpendicular direction. After the sequence has finished, focus and telescope position is restored.


For simple focus calculation, use the ‘a’ option after the ‘imexamine’ command.


NB: The now fixed rotator on DFOSC is in a 45 degr. position. The movement between each exposure is in both alpha and delta, to give a horizontal readout !  
abort
Stop an ongoing integration or readout. The data are NOT readout, and can not be recovered. 
readout

   Readout the CCD now and store the image. The correct resulting integration


    time is stored in the FITS header.
addtime [nn]
Add 'nn' seconds to the integration time. Negative numbers are allowed. If the resulting integration time is negative and larger than the remaining integration time  the CCD is readout.
hold
During an integration, the shutter is closed and the ccd is not readout.
resume
Resume a previously 'hold'. The final integration time may vary a few hundred milliseconds.
clear

    Clear the CCD.
ccdreadout-
ccdreadout+
These 2 commands set/reset a flag controlling whether the controller should readout the ccd after an integration. 
Please note that the integration time in the FITS header will not be correct, when this command is used with the command 'preclear-'.
preclear-
preclear+
Controls whether the ccd controller clears the ccd before an integration. The flag is reset ( to preclear+ ) after an actual readout.
save
Save the image stored in the computer memory and shown in saoImage. Usefull if 'autosave' has been off.
8save
Save the current image as 8 bit FITS image. Uses a linear transformation between lowcut and highcut
header [name]
View the FITS header in an image file. Starts an xterm window with 'less' on the filename. Works like 'help'. 
tint [ T ]
Set the default integration time in seconds.
mult [ M ]
Set the default number of multiple integrations.

afilter [ n ] 
Set filter wheel A to position n 
bfilter [ n ] 
Set filter wheel B to position n


For both commands: give the ‘afilter’ command, press enter, and se the choises of filters.

telfocus [ nnn ]
Set telescope focus to nnn  
xbegin [ X ]
Set the xvalue of the first pixel to be read-out from the CCD. The values start with 1. If xbeg + xsize is larger than the CCD's total x-width, xsize is reduced. Default = 1.
ybegin [ Y ] 
As 'xbeg' in the y direction ( lines ). Default = 1.
xsize [ XZ ]
Set the x size of the image to read-out. Default = 2052. 
ysize [ YZ ]
Set the y size of the image to read-out. Default = 2052.
xbin [ n ]
Set the binning in X direction. xsize might be adjusted when an integration is started if amplifier AB ( 2 amplifiers ) is used and the resulting number of pixels on a line is uneven.
ybin [ n ]
Set the number of lines to bin.
bin [ n ]
Set the X and Y binning to the same value. Alias 'xybin'
resetxy

   Reset the size, beg and binning values to the default.
xoverscan nn
This value defines an overscan in x. Actually the command redefines the controller to believe the ccd is actually nn pixels wider. For that reason a 'resetxy' is performed automatically. When using partial readout, an overscan will only be available if the actual readout exceeds the physical ccd. This means that to get overscan with:
ampl A:  xbeg+xsize-1 > physical ccd size


    ampl B:  xbeg < xoverscan.
ampl AB: Overscan will be there due to the readout sceme. The image line is first centered in the serial shift register, and then readout. 2 zones of each xoverscan/2 will appear at the right of the image, one for ampl A, the other for ampl B.
yoverscan nn
Overscan in the y direction. Extra dummy lines are read out.
gainlow
Set the CCD preamplifier gain to low gain.
gainhigh
Set the CCD preamplifier gain to high gain. High gain is 2.2 times low gain.
mpp+
Set MPP mode ON. Alias 'mpp'.
mpp-
Set MPP mode OFF.
ampl [ XX ]
Select the ccd output amplifier used. This ccd has 2 amplifiers (A and B) at the end of one serial shift register. Default is ampl A, valid values for XX is: A, B or AB.  
autosave+
Store the CCD images in the specified 'impath' after each exposure. When files are stored, there is a check for the remaining diskspace. A warning is given at 20 Mbyte remaining, with < 10 Mbyte left the file is not saved.
Alias 'autosave'.
autosave-
Do not store images readout. This is often used for a quick look. A warning is given at the start of every integration if autosave is off. Images can manually be stored with 'save'.
remsave+
Turn on saving on remote disk. The remote workstation and path must be defined in '.biasrc'. Alias 'remsave'.
remsave-
Turn off saving on remote machine. 
impath [path]
Set the directory ( or path ) where images and logfiles are stored. Default is the startup directory. The specified path is checked for write permissions, and access is denied if the permissions are inadequate.
remsystem  some_server


   Use the remote UNIX machine 'some_server' for storing remote.
rempath [path]
Set the remote path for storing of images.
filename [name]

Specify the next filename to use. The 1. character must be a letter, the length <= 8 and the last 4 characters must be digits. The last 4 digits are incremented every time an imagefile is stored with a check for the existance of the new filename. When specifying the 4 last digits, any number can be specified as the starting value.
autoshow+
Show images in SaoImage. Alias 'autoshow'. 
autoshow-
Do not show images in SaoImage.
ls
Unix list 'ls' in the impath directory.
ll
Unix long list 'ls -l' in the impath directory.
imexamine
Start a pseudo Iraf imexamine in the SaoImage window. The cursor moves to the SaoImage display window, hitting the below listed keys starts the described action at the cursor position. The plot utility 'gnuplot'is used for graphical output. At this time the following commands are implemented:
Please note the commands that use the aperture size while others use the imexbox.                
a: 
aperture photometry. Calculates center, sky and flux. Also FWHM, ellipticity and position angle. 
z: 
Print the values of the pixels in a 10x10 box around the cursor.
m:
Calculate statistics in the aperture.
c:
Plot the mouse position column across the entire image.
l:
Plot the mouse position line across the entire image.
s:
Make a surface plot from inside a box specified by the command 'imexbox'.
e:
Make a contour plot from a box specified by the command 'imexbox'.
v:
Vector plot. The 1. position is where the mouse pointer was when 'v' was typed, 2. position when the next 'v' is typed.
u:
Vector plot symmetrically around 1. position. 2. position when a second 'u' is typed.
=
Print on the postscript printer the last plot. The plot screen disappears for a few seconds. 
h:
Print a histogram of the entire image.
X:             Bin the image in the x direction, and display.
Y:             Bin the image in the y direction, and display.
q:
quit imex, and return to BIAS. 
Please note that when an integration has just finished, imexamine is automatically aborted and program control returned to BIAS.
imexbox [IB]
Specify the box size used for the imex commands s and e.
aperture nn
The aperture size in pixels. (adjusted to an uneven number ).
magzero nn.nn
Set the magnitude zero value for aperture photometry in imexamine
display [name]
Display a FITS image in SaoImage from the harddisk. Alias 'ld'. 
sethigh [ H ]
Set highcut and show the image in SaoImage. Alias 'z2'.
setlow [ L ]
Set lowcut  and show the image in SaoImage. Alias 'z1'.
z+
Zoom in and out. This zoom works independantly from the
z-
SaoImage zoom, this means that the zoom shown in the status display might be wrong. z+ and z- has the advantage the zooms of other factors than 2 can be used.
object [ Obj ]
Specify a text to be put into the FITS header with the keyword OBJECT. The object text is left unchanged until next 'object' command. Maximum no. of characters is 16.
comment [text]

Comments to put into the FITS header. Maximum 40 characters. The text is cleared after it is used in the header.
xcomment [text]
An additional comment field. This comment is NOT cleared after being written to the FITS header.
logon
Start a log of BIAS command screen input / output. By default a log file is created.
logoff
Stop the logging.
rbias
Re-read the '.biasrc' file. If the file has been changed, this command rereads the user setup.
run [filename]

Run a batch file. The file containing valid bias commands is executed. When an exposure command is given, the command interpreter waits for the integration and readout to finish, before issuing the next command. The file must be in the current directory or a the path must be specified. The command is especially useful for often used sequences, perhaps with special geometry.

Other commands:.

sleep [ tt ]
Suspend the processing of a batch file for 'tt' seconds.
wait
Wait until a key is hit. Useful in 'run' scripts.
status
An 'R' for ready, or a 'B' for busy is returned, indicating the status of the camera. ( only ready when IDLE ). This is a preparation for remote control of the software.
The ccd temperatures and and optional pressure is also printed, along with the line number being readout and the exposure time left
addtoimage nnn  Add nnn to each pixel in the current image. ( can be < 0 ).

multimage nnn     Multiply each pixel by nnn in the current image. ( can be < 0 ).

xrun boxsize command
Control is sent to the ds9 window, when hitting the 'space' bar, the area of the image defined by boxsize is stored in a file called '?????', and 'command' is executed as a system call
The ‘help’ file:

The 'help' command output

BIAS main help page, Using 'less':

Use PgUp / PgDn , Cursor keys and Arrows, 'q' to QUIT.

/' to search.

help              Get this screen.

quit              Exit BIAS. ( alias 'exit' ).

exp  [ttt.t]      Normal expose for 'ttt.t' sec.

mexp [ttt[i[nnn]] nnn multiple exposures of time ttt using filter i.    

dark [ttt]        Dark exposure for 'ttt' sec.

mdark [ttt[nnn]]  nnn multiple dark exposures of time ttt.

focus [ttt]       Focus exposure, each for ttt seconds.

abort             Stop an ongoing integration or readout.

readout           Stops an integration and reads the ccd.

addtime ttt       Adds ttt seconds to an integration.  'ttt' can be negative, 

                  if the resulting remaining integration time is < 0,

                  the integration is stopped and the ccd is readout.

hold              Hold an ongoing integration (close shutter).

resume            Resume an integration. (open shutter).

ccdreadout+       Set automatic readout flag.

ccdreadout-       Do not readout the ccd after an integration.

preclear+         Do clear ccd before an integration.

preclear-         Do NOT clear the ccd before an integration.

save              Save the image in next filename.

8save             Save the image as 8 bit FITS.

tint [ ttt.t ]    Set default integration time in sec.

mult [ nnn ]      Set default no. of multiple integrations.

afilter n         Set filter wheel A in position n ( 0 - 7 )

bfilter n         Set filter wheel b in position n ( 0 - 6)

telfocus nnnn     Set telescope focus to nnnn.

xbeg [ nnn ]      Set start x value of CCD readout

ybeg [ nnn ]      Set start y value of CCD readout.

xsize [ nnn ]     Set x size in true pixel value. 

ysize [ nnn ]     Set y size in true pixel value.

xbin [ nn ]       Set x-binning.

ybin [ nn ]       Set y-binning.

xybin [ nn  ]     Set both x and y binning

bin [ nn ]        Set both x and y binning

resetxy           Reset the CCD geometry values to defaults.

xoverscan [ nn ]  Set x overscan

yoverscan [ nn ]  Set y overscan

gainh, gainl      Set gain high or low.

ampl XX           Select amplifier. Valid values are A, B, or AB.

mpp+, mpp-        Set MPP mode on or off.

autosave+         Turn on automatic saving of images on local disk.

autosave-         Turn off automatic saving of images on local disk.

remsave+          Turn on saving on remote disk. The remote work station and

                  path must be defined in '.biasrc'.

remsave-          Turn off saving on remote machine 

impath [ path ]   Change the default image directory. Use with care.

remsystem [ abcdef ]

                  Set remote unix system ( machine name ).

rempath [ path ]  Set path on remote machine.

filename [ filename ]

                  Specify the output file names, the length <= 8 char, 

                  1. char must be a letter, last 4 must be numbers.

                  ( Be carefull about this, as the last filename may 

                  automatically be updated in '.biasrc').

autoshow+         Show images in ds9 image display. 

autoshow-         Do not show images in ds9 image display.

ls                Unix list 'ls'  command in impath directory.

ll                Unix list 'ls -l' command in impath directory.

imexamine         Start an Iraf-like imex, valid 'imex' commands are:

                  q:    back to BIAS commands.

                  z:    print 10x10 box values

                  a:    aperture photometry

                  m:    show statistics from data in 'imexbox'

                  c:    plot total column

                  l:    plot total line

                  s:    surface plot

                  e:    contour plot

                  v-v :     vector plot from 'v' is hit until next 'v' is hit.

                  u-u :     vector plot symmetrically around first 'u'.

                  h:    histogram

                  = :   print the plot on the laserprinter.  

                  X:    Bin the image in x-direction and display a graph.

                  Y:    Bin the image in y-direction and display a graph.

imexbox [ nn ]    Define the 'aperture' box for surface- and contour plots.

aperture [ nn ]   Set the size of the aperture used in 'imexamine'. The size is

                  adjusted to an uneven value.

magzero [ zz.z ]  Set the magnitude offset for magnitude calculation in the i

                  'imexamine' 'a' function.

            
  The value can be fixed at startup in the .biasrc file.

disp [filename]   Display an image from disk in SaoImage. ( alias 'ld' )

seth [ nnn ]      Set highcut for displayed image. ( alias 'z2' )

setl [ nnn ]      Set lowcut for displayed image. ( alias 'z1' )

z+, z-            Zoom in or out.

object [text]     Specify an object name for the FITS header. Max. 20 char.     

                  The text is saved untill changed.

comment [text]    Comments to put in FITS header. Max. 40 char. The text is

                  cleared after storing in the FITS header.

xcomment [text]   Extra comment field to put in FITS header. Not cleared 

                  after written in the FITS header.

head [filename]   View a FITS file header. Use 'q' to quit.

logon             Start a log of your command screen. Default on.

logoff            Stop the log.

!xxxxxx           Execute the Unix command 'xxxxxx'. 

Miscellaneous commands:

sleep nn          Wait for nn seconds. ( for use in batch run ).

wait              Wait for 'return' key.

rbias             Re-read the '.biasrc'. 

status            Ask if camera is Busy or Ready. Answers 'B' or 'R'.

run filename      Run a batch with commands any command ( except this ). 

xrun command boxsize

                  Goes into SaoImage, when Return or Space is hit, the box is

                  saved in a textfile 'command.data'. The command is then run in

                  an xterm window.

reftemp [ ttt ]   Set the CCD temperature. ( not all cameras, not d154 )

addtoimage nnn    Add nnn to actual image (can be negative)

multimage nnn     Multiply actual image by nnn
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