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M12+ Timing Receiver Setup Using WinOncore12 Setting up the M12+ timing receiver for optimum performance requires the user to command the receiver into Position-Hold, enable the TRAIM algorithm, and enable the sawtooth correction message if desired. WinOncore12 allows the user to set up these parameters quickly using standard dialog boxes. This note will lead the user through these steps. 1. Set the Satellite Mask Angle This command is normally not needed as the M12+ timing receiver uses a default setting of 10 degrees for this parameter. This is only being included in this note as the user should check this parameter before proceeding. If the receiver had its memory backed up since the last time it was used and someone changed the Mask Angle setting to 0 degrees, timing performance will suffer if the receiver is forced to use low lying satellites when there are few satellites overhead. The dialog box for setting this parameter is shown below. This dialog is accessed using the 'Satellite Setting...' choice from the menu.



Figure 1 - Satellite Mask Angle Setup 2. Set the Position-Hold Position - For maximum timing performance, the receiver is put in a mode called 'Position-Hold', essentially locking the receiver antenna in a fixed position. Putting the receiver in this mode eliminates the timing errors that can occur due to perturbations in the GPS system (atmospheric effects, ephemeris errors, etc.) The M12+T may be put in this mode in either one of two ways: manually, or with the Auto-Survey feature. Both methods will be explained here. Option 1. Manual Setup - The easiest way to set the position manually is to use the WinOncore12 setup 'Wizard' by clicking on the Wizard icon on the toolbar (the icon has a wizard's hat and a magic wand. After choosing which Com port you want to use the program asks you if you want to enter a position, and if you want to use this position for Position-Hold. If you have already surveyed the position of your GPS antenna and know its position relative to the WGS-84 datum, you may enter the coordinates and then put a
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checkmark in the box that says 'Apply to position hold position'. This dialog is shown below:



Figure 2 - Manual Setup of Position-Hold Position After you have finished entering the required information, click on and continue on through the setup Wizard. You can accept all of the defaults for time, UTC offset, and date, or you can enter this data if you like. Once the receiver has acquired one satellite it will update all of this information automatically. At this point you want to let the receiver run for awhile, download a fresh almanac from the satellites, and track as many as it can (about 15 minutes.) If you are not tracking at least 4 satellites at this point, something is amiss. You may have a bad antenna, poor antenna position, excessive EMI or RF in the immediate area, etc. It is not an absolute requirement that the receiver be allowed to run for a while as I have suggested, but it doesn't hurt. Once the receiver has had time to collect this information you can place the receiver in Position-Hold mode by checking the 'Enable Position Hold' text in the menu. This will automatically place the receiver in Position-Hold using the coordinates you specified earlier. This dialog is shown below:



Figure 3 - Position-Hold Enable Dialog Option 2. Autosurvey Mode - If you don't know exactly where your antenna is, you can command the M12+T to perform an Autosurvey where the receiver takes the average of 10,000 position fixes and then automatically switches into Position-Hold mode using this computed average position. To perform an Autosurvey, simply click on the text in the menu and let the receiver do the rest. Note that this will take a little over 2 and 1/2 hours.



M12+T Setup Using WinOncore12.pdf 12APR03



2



3. Set the Timing Parameters - This is where the Timing Receiver Autonomous Integrity Monitor (TRAIM) algorithm is setup and timing messages such as the Negative Sawtooth (granularity) message are initialized. By default, these are all OFF when the receiver is first turned on and must be initialized by the user. The dialog box is shown below:



Figure 4 - TRAIM Setup Dialog The values I have put in the TRAIM Parameters box are pretty typical. As shown, the TRAIM alarm limit has been set for 500 ns, and the output rate of the message containing the sawtooth information has been set for once-per-second. Also, the 1PPS Antenna Cable Delay has been set to 66ns to compensate for propagation delays in the antenna cable. The system I used to generate the data shown on these pages has a 13-meter long RG-58 cable, which has a characteristic delay of 5ns per meter of cable, resulting in a 66ns offset which can be compensated for in this dialog box. The 'TRAIM 1PPS Mode' selection deserves a little more attention as this normally generates a lot of questions from first time users. The dialog is shown below:



Figure 5 - 1PPS Control Note that there are four possibilities for controlling the 1PPS output. The one you select is usually driven by system requirements. The four options are these: Option 1 - 1PPS output pulse off all the time. Naturally, this option is not selected very often, but it is a valid selection. Option 2 - 1PPS on all the time. If this option is chosen, the 1PPS will always be present on the output pin of the M12+T receiver, whether satellites are currently being tracked or not. Naturally, if satellites are not being tracked the 1PPS may be quite inaccurate as it is being controlled by the Real-Time-Clock (RTC) on the receiver and typically drifts several seconds per day. Nevertheless, some users select this option, possibly because each pulse initiates some sort of measurement and they want to
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perform the tests even if the 1PPS is not accurate. The receiver issues status bits in the @@Ha and @@Hb messages indicating that the 1PPS is not reliable, allowing the user to decide what to do with the data during these times. Option 3 - Pulse active only when tracking at least one satellite. When in PositionHold mode only one satellite is needed for accurate time. The caveat here is that if only one satellite is being tracked there is a slight possibility of the 1PPS being inaccurate under certain conditions. For instance, if the one satellite being tracked should happen to suffer a failure that affects the accuracy of the time signal, the 1PPS will be inaccurate as well. The accuracy of the 1PPS may also be affected by multipath in this condition. Option 4 - Active only when TRAIM confirms error is within the TRAIM alarm limit. As the name suggests, the 1PPS will be controlled by the values used in the TRAIM algorithm that was set up previously (see Figure 4). If enough satellites are being tracked, the receiver can isolate the offending satellite and remove it from the time solution. The table below defines the number of satellites needed vs. the TRAIM alarm limit. Note that at TRAIM alarm values less than 300 ns there is an increased possibility of "nuisance" alarms as there are usually times during the day when only 4 or 5 SVs may be above the mask angle horizon. Time Alarm (ns) >1000 ns 700 -1000 ns 500 - 700 ns 300 - 500 ns 250 - 300 ns



SVs needed to detect 2 3 4 4 8



SVs needed to isolate 3 3 4 8 8



Table 1 - TRAIM Error Limits vs. SVs Tracked OK, we have finished setting up the receiver, now we want to check on receiver status. To do this, click on the icon on the main toolbar. This next window will open:



Figure 6 - Time and TRAIM Status Window
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This window verifies the settings we selected earlier and displays the current status of the TRAIM algorithm. As you can see, the receiver is happy, with all system variables within the selected limits. If you like, you can now click on the tab and see what this signal looks like:



Figure 7 - Negative Sawtooth Window That's about all there is to it. Summarizing, the steps necessary to set up an M12+T for precision timing using WinOncore12 are: • • • •



Verify mask angle is set to 10 degrees Set Position-Hold position, either manually or using Autosurvey Set the desired timing, 1PPS, and TRAIM parameters Verify proper operation



If this note generates any further questions, please do not hesitate to contact Synergy Systems for assistance. Randy Warner Senior Applications Engineer Synergy Systems, LLC [email protected]
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