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[bookmark: _Toc501368972]Abbreviations
SATRAK(YNK)	SVS Satellite Tracker Antenna Controller Unit
ACU 		Antenna Controller Unit
AZ		Azimuth
EL		Elevation
Xor		Exclusive Or
AZCW		Azimuth Clockwise
AZCCW		Azimuth Counter-Clockwise
ELUP		Elevation Up
ELDOWN	Elevation Down
	



[bookmark: _Toc501368973]COMMUNICATION PROTOCOL

1. [bookmark: _Toc501368974]PROTOCOL

Satrak ACU communicates with TCP/IP protocol. Client software initiates a tcp socket connection, then sends query or request commands and receives response command messages from the Satrak ACU. Client software connects to Satrak ACU with IP and tcp port information of the devices. TCP port of the Satrak ACU is 4001 for the remote communication.

2. [bookmark: _Toc501368975]MESSAGE STRUCTURE

$DATETIMEG?=,2016,12,22,15,55,40,10*6F<CR><LF>
Header (1 byte) + Payload + Asterisk (1 byte) + Checksum (2 bytes) + Footer (2 bytes)

All messages are ASCII based. All messages start with $ character, followed by payload and end with asterisk, 2 bytes checksum (1 byte hex), CR (hex. 0x0D), LF (hex. 0x0A) characters respectively. 

Message Structure:
$DATETIMEG?=,2016,12,22,15,55,40,10*6F<CR><LF>

[image: ]
Figure 1.1
Message contains header character ($), command, command parameter, checksum and CR-LF characters. Cheksum is calculated executing xor logic through all command and command parameter characters. Asterisk before the checksum and header character is not included in checksum calculation. Note that CR and LF characters are 2 bytes only.

Above example has decimal 111 (hex 6F) checksum byte which is acquired xoring all bytes in command and parameters. 





3. [bookmark: _Toc501368976]DOCUMENT CONVENTIONS

In this document, all communication messages are represented italic, query or request messages are blue color, response messages are green color. Some responses in commands chapter of this document should be considered as an example, the response in real target device may be different. Header, checksum, asterisk character and CR/LF characters are not represented with every command explanation in following commands description chapters of this document.

Positive response format without parameter: MOVE=,OK
Negative response format: MOVE=,ERR,ERRCODE
OK: Operation success.
ERR: Operation error.
ERRCODE: Error code

[bookmark: _Toc501368977]COMMUNICATION MESSAGES


1. [bookmark: _Toc501368978]QUERY VERSION

Function: This command queries device firmware version.

Query: VERSION?
Response: VERSION?,SATRAK CU V1.2 18/10/2017,SATRAK DU V1.22 18/10/2017


2. [bookmark: _Toc501368979]MOVE

Function: This issues a command to move antenna in X +/-  and Y +/- axes.

Request: MOVE=,X1,X2
X1: X travel speed (Positive: +, Negative: -), deg/s
X2: Y travel speed (Positive: +, Negative: -), deg/s

Example1: Move antenna in Y + with speed of 2 deg/s
Request: MOVE=,0,2

Example2: Move antenna in X - with speed of 3.5 deg/s
Request: MOVE=,-3.5,0

Example3: Move antenna in X + and Y - with speed of 1 deg/s
Request: MOVE=,1,-1

Recommendation Note: In client M&C software, when the move button is pressed, send related MOVE command (i.e. MOVE=,-2,0) and when the move button is released, send related MOVE command (i.e. STOP=) to stop the antenna. 


Thus, there is no need to send any command during the button is pressed and hold. It is enough to send command when the button is pressed and released only.


3. [bookmark: _Toc501368980]MOVE STEP

Function: This issues a command to move antenna automatically in X and Y as a certain amount of the given deltaX angle value. This is considered as step by step movement.

Request: STEP=,X1,X2
X1: X step (Positive: +, Negative: -), deg/s
X2: Y step (Positive: +, Negative: -), deg/s

Example1: Move antenna 2 degrees to X +.
Request : STEP=,+2,0

Example2: Move antenna 2 degrees to X -.
Request : STEP=,-2,0

Example3: Move antenna 1 degrees to Y -.
Request: STEP=,0,-1

Example3: Move antenna 1 degree to Y - and X +.
Request: STEP=,1,-1

Recommendation Note: This command can be used as a precise movement in manual move buttons of the M&C software. In every pressing in manual move button, antenna will move by the step defined in the command, not more. 


4. [bookmark: _Toc501368981]GO TO POSITION

Function: This issues a command to move antenna automatically to a certain position in azimuth and elevation with angle based.

Request: GOTO=,X1,X2
X1: Target azimuth angle
X2: Target elevation angle

Example1: Position antenna to the azimuth 125.1 and elevation 32.6 automatically.
Request: GOTO=,125.1,32.6

Example2: Position antenna to the azimuth 74.61 automatically and don’t move in elevation.
Request: GOTO=,74.61,NONE

Example3: Position antenna to the elevation 40.5 automatically and don’t move in azimuth.
Request: GOTO=,NONE,40.5

5. [bookmark: _Toc501368982]STOP

Function: This issues a command to stop the antenna movement.

Request: STOP=


6. [bookmark: _Toc501368983]QUERY STATUS

Function: This command reads the status of the Satrak system.

Query: STATUS?
Response: STATUS?,X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,X12,X13,X14,X15

Parameters:
X1: Fault or warning (1: Exist, 0: Non exist)
X2: Az angle
X3: El angle
X4: X + limit (1:Yes, 0:No)
X5: X - limit (1:Yes, 0:No)
X6: Y + limit (1:Yes, 0:No)
X7: Y - limit (1:Yes, 0:No)
X8: Tracking enable/disable status (1:Enabled, 0:Disabled)
X9: Tracking status (0:Not in Track Time, 1:In Track Time, 2:Track Completed, 3:Start Before Time)
X10: Rtc updated with gps status (1:Updated, 0: Not updated)
X11: Gps lock delay (Seconds)
X12: X motion status (-1:X -, 0:No Movement, 1:X +)
X13: Y motion status (-1:Y -, 0:No Movement, 1:Y +)
X14: X angle
X15: Y angle
X16: Auto Track On/Off (1: On, 0: Off)


Example:
Request : STATUS?
Response: STATUS?0,299.49,34.35,0,0,0,0,0,0,0,0,0,0,80.0,35.0,1

Recommendation Note: If the “fault or warning” info is 1, then the “GET FAULT/WARNING STATUS” command can be queried, otherwise not needed. 


7. [bookmark: _Toc501368984]QUERY FAULT/WARNING STATUS

Function: This command reads the fault/warning status of the Satrak system.

Query: ERRSTATUS?
Response: ERRSTATUS?,X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,X12




Parameters:
X1: Internal communication error status (1: Error, 0:No error)
X2: TLE file not uptodate (1:Not uptodate, 0: Uptodate)
X3: TLE file not found (1: Not found, 0:Found)
X4: Satellite name not found (1: Not found, 0:Found)
X5: TLE data reading from Web error (1: Error, 0:No error)
X6: Tracking stopped error (1: Error, 0:No error)
X7: Setup error (1: Error, 0:No error)
X8: X motor error (1: Error, 0:No error)
X9: Y motor error (1: Error, 0:No error)
X10: X position sensor error (0:No error, 1:Config Error, 2:Connection Error)
X11: Y position sensor error (0:No error, 1:Config Error, 2:Connection Error)
X12: GPS communication error (1: Error, 0:No error)

Example: 
Request : ERRSTATUS?
Response: ERRSTATUS?,0,0,0,0,0,0,0,0,0,0,0

Recommendation Note: If the “fault or warning” info of “GET STATUS” command is 1, then “GET FAULT/WARNING STATUS” command can be queried, otherwise not needed.


8. [bookmark: _Toc501368985]QUERY CLOCK INFO

Function: This command reads the RTC (real-time clock) date and time information of the Satrak ACU.

Query: TIME?
Response: TIME?,X1,X2,X3,X4,X5,X6,X7

Parameters:
X1: Hour
X2: Minute
X3: Second
X4: Day
X5: Month
X6: Year
X7: Milisecond

Example:
Query: TIME?
Response: TIME?,4,35,43,1,1,2000 (04:35:43 01/01/2000)

Note: All time operations are UTC based. 

9. [bookmark: _Toc501368986]SET CLOCK

Function: This command sets the RTC (real-time clock) date and time information of the Satrak ACU.



Request: TIME=,X1,X2,X3,X4,X5,X6

Parameters:
X1: Hour
X2: Minute
X3: Second
X4: Day
X5: Month
X6: Year

Example:
Request: TIME=,16,43,0,17,3,2017 (16:43:00 17/03/2017)

Note: All time operations are UTC based.

10. [bookmark: _Toc501368987]QUERY START/STOP TIME SETTINGS

Function: This command reads the tracking start and stop time settings of the SATRAK system. 

Query: START_STOP_TIME?
Response: START_STOP_TIME?,X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,X12

Parameters:
X1: Start hour
X2: Start minute
X3: Start second
X4: Start day
X5: Start month
X6: Start year
X7: Stop hour
X8: Stop minute
X9: Stop second
X10: Stop day
X11: Stop month
X12: Stop year

Example:
Query: START_STOP_TIME?
Response: START_STOP_TIME?,19,37,30,23,6,2017,19,39,0,23,6,2017
(Start Time: 19:37:30 23/06/2017, Stop Time: 19:39:00 23/06/2017)

Note: All time operations are UTC based.

11. [bookmark: _Toc501368988]SET START/STOP TIME SETTINGS

Function: This command sets the tracking start and stop time settings of the SATRAK system. 

Request: START_STOP_TIME=,X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,X12

Parameters:
X1: Start hour
X2: Start minute
X3: Start second
X4: Start day
X5: Start month
X6: Start year
X7: Stop hour
X8: Stop minute
X9: Stop second
X10: Stop day
X11: Stop month
X12: Stop year

Example:
Request: START_STOP_TIME=,20,30,0,11,8,2017,20,35,0,11,8,2017
(Start Time: 20:30:00 11/08/2017, Stop Time: 20:35:00 11/08/2017)

Note: All time operations are UTC based.

12. [bookmark: _Toc501368989]QUERY GENERAL SETTINGS

Function: This command reads the general settings of the SATRAK system. 

Query: SETTINGS?
Response: SETTINGS?,X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,X12

Parameters:
X1: RTC auto update from GPS (1:On, 0:Off)
X2: Tracking time offset (Miliseconds)
X3: Tracking Az position offset (Degrees)
X4: Tracking El position offset (Degrees)
X5: Go to start before (Miliseconds)
X6: Position Base (0:Resolver+Encoder, 1: Resolver)
X7: Minimum Elevation Angle
X8: North Offset Angle
X9: SSPA Manuel Enable (0: Disable, 1:Enable, 2:Auto)
X10: SSPA Auto Enable Options (0:Only Tracking, 1: Only Carrier Lock, 2: Tracking And Carrier Lock, 3: Tracking Or Carrier Lock )
X11: TLE data reading mode (0: Read From File, 1: Read From Web, 2: Read From FTP)
X12: Elevation Trashold Angle




Example:
Query: SETTINGS?
Response: SETTINGS?,1,100,1.0,2.0,60000,1,3.0,6.0,1,1,1,2.0


13. [bookmark: _Toc501368990]SET GENERAL SETTINGS

Function: This command sets the general settings of the SATRAK system. 

Note: A parameter data can be ‘?’, that means no changes are made for that data in this system.

Request: SETTINGS=,X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11



Parameters:
X1: RTC auto update from GPS (1:On, 0:Off)
X2: Tracking time offset (Miliseconds)
X3: Tracking Az position offset (Degrees)
X4: Tracking El position offset (Degrees)
X5: Go to start before (Miliseconds)
X6: Position Base (0:Resolver+Encoder, 1: Resolver)
X7: Minimum Elevation Angle
X8: North Offset Angle 
X9: SSPA Manuel Enable (0: Disable, 1:Enable, 2:Auto)
X10: SSPA Auto Enable Options (0:Only Tracking, 1: Only Carrier Lock, 2: Tracking And Carrier Lock, 3: Tracking Or Carrier Lock )
X11: Elevation Trashold Angle


Example:
Request: SETTINGS=,1,100,1.0,2.0,60000,1,?,6.0,0,2,3.0


14. [bookmark: _Toc501368991]QUERY ANGLE SETTINGS

Function: This command reads the angle settings of the SATRAK system. 

Query: ANGLE_SETTINGS?
Response: ANGLE_SETTINGS?,X1,X2,X3,X4

Parameters:
X1: X sensor reference
X2: X angle reference 
X3: Y sensor reference
X4: Y angle reference 

Example:
Query: ANGLE_SETTINGS?
Response: ANGLE_SETTINGS?,39049,160.0,36838,40.0


15. [bookmark: _Toc501368992]SET ANGLE SETTINGS

Function: This command sets the angle settings of the SATRAK system. 

Request: ANGLE_SETTINGS=,X1,X2,X3,X4,X5

Parameters:
X1: Auto/manual 
(1: Auto; current mechanic positions are saved as sensor references, X2 and X4 ignored.)
(0: Manual; X2 and X4 are saved as sensor references.)
X2: X sensor reference
X3: X angle reference 
X4: Y sensor reference
X5: Y angle reference 



Example1:
Request: ANGLE_SETTINGS=0,39049,160.0,36838,40.0

Example2:
Request: ANGLE_SETTINGS=1,0,160.0,0,40.0


16. [bookmark: _Toc501368993]QUERY GPS INFO

Function: This command reads the gps position information from the GPS of SATRAK. 

Query: GPS_DATA?
Response: GPS_DATA?,X1,X2,X3,X4,X5,X6,X7,X8,X9

Parameters:
X1: Latitude
X2: Longitude 
X3: GPS Data Valid
X4: Hour 
X5: Minute
X6: Second
X7: Day
X8: Month
X9: Year

Example:
Query: GPS_DATA?
Response: GPS_DATA?,41.01N,29.17E,1,6,0,2,19,10,17


17. [bookmark: _Toc501368994]QUERY TIME-STAMPED POSITION

Function: This command reads the X and Y positions with time-stamped information.

Query: TPOS?
Response: TPOS?,X1,X2,X3,X4,X5,X6,X7,X8,X9

Parameters:
X1: X angle 
X2: Y angle
X3: Time hour
X4: Time minute
X5: Time second
X6: Time day
X7: Time month
X8: Time year

X9: Time milisecond

Example: 
Request : TPOS?
Response: TPOS?,306.00,48.74,15,33,41,17,10,2017,818


18. [bookmark: _Toc501368995]TRACKING START/STOP

Function: This command starts or stops the tracking operation. 

Request: TRACK=,X1

Parameters:
X1: Start/stop (1: Start, 0: Stop)

Example: Start the tracking operation
Request: TRACK=,1

Example: Stop the tracking operation
Request: TRACK=,0

19. AUTO TRACKING ON/OFF

Function: This command starts or stops the tracking operation. 

Request: TRACK_AUTO_ENABLE=,X1

Parameters:
X1: On/Off (1: On, 0: Off)

Example: Enable auto tracking
Request: TRACK_AUTO_ENABLE =,1

Example: Disable auto tracking
Request: TRACK_AUTO_ENABLE =,0

20. [bookmark: _Toc501368996]CLOCK UPDATE BY GPS

Function: This updates the Satrak ACU system clock if the gps is locked. In Satrak system, if auto clock update is enabled then the system clock is updated automatically when the gps is locked.

Request: RTC_REUPDATE=

Parameters:
No parameters

Example:
Request: RTC_REUPDATE=


21. [bookmark: _Toc501368997]QUERY GPS SETTINGS

Function: This command reads the gps settings of the SATRAK system. 

Query: GPS_SETTINGS?
Response: GPS_SETTINGS?,X1,X2,X3




Parameters:
X1: Auto/Manual 
(1: Auto; location is used read from GPS module.)
(0: Manual; location is used read from settings. (X2 and X3))
X2: Manual location latitude 
X3: Manual location longitude

Example:
Query: GPS_SETTINGS?


22. [bookmark: _Toc501368998]SET GPS SETTINGS

Function: This command sets the gps settings of the SATRAK system. 

Query: GPS_SETTINGS=,X1,X2,X3

Parameters:
X1: Auto/Manual 
(1: Auto; location is used read from GPS module.)
(0: Manual; location is used read from settings. (X2 and X3))
X2: Manual location latitude
X3: Manual location longitude

Example:
Request: GPS_SETTINGS=,0,41.02N,29.17E


23. [bookmark: _Toc501368999]QUERY SATELLITE SETTINGS

Function: This command reads the satellite settings of the SATRAK system. 

Query: SATELLITE?
Response: SATELLITE?,X1,X2,X3,X4,X5

Parameters:
X1: TLE File Name
X2: Satellite Name
X3: TLE File Update Period
X4: Norad Id
X5: Maximum Elevation



Example:
Query: SATELLITE?





24. [bookmark: _Toc501369000]SET SATELLITE SETTINGS

Function: This command sets the satellite settings of the SATRAK system. 

Query: SATELLITE=,X1,X2,X3,X4

Parameters:
X1: TLE File Name
X2: Satellite Name
X3: TLE File Update Period
X4: The choice to continue the current tracking (0: Stop Tracking, 1:Continue Current Tracking)


Example:
Request: SATELLITE=,iridium.txt,IRIDIUM 70 [+],1,1


25. QUERY TLE HTTP SETTINGS

Function: This command reads the reading TLE settings from Web. 

Query: SATELLITE_HTTP?
Response: SATELLITE_HTTP?,X1,X2,X3

Parameters:
X1: Web Address
X2: TLE File Update Period (days)
X3: Update Error Action (0: Stop Tracking, 1:Continue From Last Tracking Data)

Example:
Query: SATELLITE_HTTP?



26. SET TLE READING VIA HTTP SETTINGS

Function: This command sets the satellite reading settings from web of the SATRAK system. 

Query: SATELLITE_HTTP=,X1,X2,X3,X4

Parameters:
X1: Web Address
X2: TLE File Update Period (days)
X3: Update Error Action(0: Stop Tracking, 1:Continue From Last Tracking Data)
X4: The choice to continue the current tracking (0: Stop Tracking, 1:Continue Current Tracking)


Example:
Request: SATELLITE_HTTP=, https://62bb0cca7bdbe01d529645e6.mockapi.io/Satellite,1,1,0

27. QUERY TLE FTP SETTINGS

Function: This command reads the reading TLE settings from Ftp. 

Query: SATELLITE_FTP?
Response: SATELLITE_FTP?,X1,X2,X3,X4,X5,X6,X7,X8

Parameters:
X1: IP Address
X2: User Name
X3: Password
X4: Port
X5: TLE File Name
X6: Satellite Name
X7: TLE File Update Period (days)
X8: Update Error Action(0: Stop Tracking, 1:Continue From Last Tracking Data)

Example:
Query: SATELLITE_FTP?

28. SET TLE READING VIA FTP SETTINGS

Function: This command sets the satellite reading settings from ftp of the SATRAK system. 

Query: SATELLITE_FTP=,X1,X2,X3,X4,X5,X6,X7,X8

Parameters:
X1: IP Address
X2: User Name
X3: Password
X4: Port
X5: TLE File Name
X6: Satellite Name
X7: TLE File Update Period (days)
X8: Update Error Action(0: Stop Tracking, 1:Continue From Last Tracking Data)


Example:
Request: SATELLITE_FTP=, 10.0.1.2,username,password,22,1,1


29. QUERY SYSTEM IMAGE FILE

Function: This command reads the loading status of image file. 

Query: LOAD_IMAGE?
Response: LOAD_IMAGE?,X1

Parameters:
X1: Update Status

Example:
Query: LOAD_IMAGE?

30. SET IMAGE SETTINGS
Function: This command sets the satellite settings of the SATRAK system. 

Query: LOAD_IMAGE =,X1

Parameters:
X1: Image File Name

Example:
Request: SATELLITE=,sysImage.json

31. QUERY REDUCTION

Function: This command reads the reduction values. 

Query: REDUCTION?
Response: REDUCTION?,X1,X2

Parameters:
X1: x-axis reduction
X2: y-axis reduction

Example:
Query: REDUCTION?


32. SET REDUCTION

Function: This command sets the reduction values of the SATRAK system. 

Query: REDUCTION=,X1,X2

Parameters:
X1: x-axis reduction
X2: y-axis reduction

Example:
Request: REDUCTION=,4000,4000



[bookmark: _Toc501369001]TLE FILE UPLOAD


1. [bookmark: _Toc501369002]TLE FILE UPLOAD OPERATION

TLE file is uploaded to the controller with SFTP protocol. Username and password are given below.

Username: sftpsatr
Password: satrak

TLE file should be uploaded to the “/svs/satrak/tle” folder in the Satrak controller file system.
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