DAS Software Manual

1. Introduction

The DAS application is used to display and record the data from the EM Bird that is configured win a
SBC6748 processor. It is also used to set various configuration parameters on the SBC6748 hardware in
the EM Bird. The DAS application will operate on Windows 7, 8, 8.1 and 10.

The DAS app uses the connectionless UDP method to link to the EM Bird.
The DAS sends requests to the EM Bird by sending a UDP message to IP address 192.168.0.20, or port

7000.

The EM Bird sends data to the DAS app by sending a UDP message to IP address 192.168.0.60, or port

7000.

UDP Data Packets

Host IP address is: 192.168.0.60

Port: 7000

Send packets to

IP address: 192.168.0.20
Port: 7000

DAS

Aircraft

Router

SBC6748

2. Required Files

EM Bird

Sarial connaction
460.8 kBaud

Serial to wLAN
convertor

The files required for the DAS application are shown below.

UDP Data Packets

Device IP address is: 192.168.0.20
Port: 7000

Send packets to

IP address: 192,168.0.60

Port: 7000
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All these files should be in the directory where the DAS app will run.
- csc32.dll
- flight.dat (*)
- heaterlaser.dat (*)
- Panel.exe
- PanelSetup.dat (*)

The files marked with (*) will be created if they do not exist. If there a formatting problem with these
files they and be deleted and then recreated by the DAS App by using the Exit Save or Save options.

3. Network Setup

The DAS app can operate on a laptop or a PC device using a LAN or Wi-Fi connection to a router with the
AP (access point) called “F2”. The EM Bird when it is powered up will automatically connect wirelessly
to the same router and access point. The router is installed in the 28v power supply.

The DAS app will require the IPv4 address 192.168.0.60 to operate properly. Use the following steps to
set up the LAN or wlan IP address on the PC device. Find the network device icon for the LAN port and
open its properties. Then select the Internet Protocol Version 4 (TCP/iPv4) as shown below. Click on the
Properties button.
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U Ethernet 2 Properties X
Networking = Sharing

Connect using:
l? ASIX AX88772 USB2.0to Fast Ethemet Adapter

This connection uses the following items:

&3 Client for Microsoft Networks ~
93 File and Printer Sharing for Microsoft Networks

4 QoS Packet Scheduler

B i Poocol Veson 4 (TCP/PvA) |

4 Microsoft Network Adapter Multiplexor Protocol

4 Microsoft LLDP Protocol Driver

4 Intemet Protocol Version 6 (TCP/IPv6) v

ARKORRE

Install... Uninstall | Properties
Description
Transmission Control Protocol/Intemet Protocol. The default

wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel

For the iPv4 Protocol enter the IP address as shown in the image below. Press OK to accept the settings

that have been entered.

Internet Protocol Version 4 (TCP/IPv4) Properties

General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically

(®) Use the following IP address:

IP address: [152.168. 0 .00 | <3
Subnet mask: | 255.255.255. 0 |
Default gateway: [192.168. 0 . 1 |

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: l : : : I
Alternate DNS server: I . . . |
[ validate settings upon exit Advanced...
() o
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The DAS App will work properly with a wired LAN connection to the router or wLan connection to the
router. Only one should be implemented to provide the connection. Note that the wired LAN
connection is more stable that the wlLan connection. With the wLan connection occasional data
dropouts will occur.

4. Application Start up
To use the DAS application, run the app named Panel.exe.

At start up, the DAS app will attempt to connect to the LAN port at the IP address 192.169.0.60 on the
local computer. If this specific address is available, and the connection is successful, the LAN status
window will show the text;

LAN — Enabled

UDP — Enabled (Sender OK) or Enabled (Bird OFF OK)

The “LAN — Enabled” indicates that the network driver on the computer is working properly.
The UDP status test “Enabled (Sender OK)” indicates that UDP messages are being received from the EM
Bird on IP address 192.168.0.60.

System LAN - Enabled

AN
3L Info UDP - Enabled (Sender OK)
Bird Contorl Bird is Running

Start/Stop Bird FID - 6747

4.1.Data presentation

If the IP address connection is successful, and the EM Bird is powered up and sending UDP messages to
the DAS computer, the DAS app should appear as shown below.

The EM data is correctly being posted in the graph.

The laser data is correctly being posted in the graph.

The GPS data is correctly being posted.

The LAN connection shows that the UDP connection is valid.
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5. Using the DAS application

To use the DAS application, the EM Bird can be powered up, before or after the DAS app is running. If
the EM Bird is running and delivering data to the DAS app, via the UDP connection, then all the traces
will show activity and progress upward to the top of their respective windows.

All the graphs are updated with new information, 10 times each second.

Shown below is a DAS application with an active connection to the EM Bird.
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If there are any errors related to the incoming UDP data, they are posted in the first trace as shown
below. When this type of error occurs, new information is not available therefore the graphs are posted
with values of 0.0. The graphs will continue to scroll, even with these error conditions.
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Stopping EM Bir . e —
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INO UDP Incomina Data (11) secs
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N
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Refer to the section Error Messages for more detail on the error messages and what they indicate.

While the new data from the EM Bird is being updated, various commands are available to view the
incoming data. Refer to the SBC6748 Software Manual for a description of the data produced by the EM
Bird.

5.1. GPS Data Presentation

The GPS data is presented as a location map, scaled in units of longitude and latitude. A sample is given
below. The flight track inside the GPS graphics window shows a history of the GPS coordinates samples
by the GPS device.
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I DAS Processor for EM Bird (Ver: Win10) (2018 Aug 22 - AWI(Orphan))

6.3 Nautical Miles

(GPS™ TiMie TA508 2 LAl Long 2) (43556 TBE6T32. T34 96] SVS T8 PPS-OK
GPS: Time: 144508.3 (Lat,Long 2) (43.556738, 79.686132, 134.98) SV's [ 8] PPS-OK
IGPS” Time: 144508 4 (Lat Long z) (43 556738, -79 686132, 134.98) SV's [ 8] PPS-OK
GPS: Time: 144508 5 (LatLong 2) (43 556738, -79 686132, 135.03) SV's [ 8] PPS-OK

$GPS GPS Reset Map Clear

The text below the graphics window shows a sample of the GPS data, such as;
“Time:151910.0 Lat:43.556787 Long:-79.686132 Height:138.3600 SV’s:11, Delay:12, PPS:0k”.
o The Time field is the time stamp of the GPS data and should increment by 0.1 seconds.
e The Lat field is the latitude value of the GPS sample in units of degrees.
e The Long field is the longitude value of the GPS sample in units of degrees.
e The Height field is the elevation above sea level of the GPS sample in units of meters.
o The SV field shows the number of GPS satellites used in the GPS fix.
e The Delay field shows the number of milliseconds between the PPS trigger and the arrival of the
data in the SBC6748, EM Bird computer.
o Adelay of 10 to 14 ms indicates that the data was provided correctly, that the GPS fix is
valid and the reliability of the data is high.
o Adelay of 90 to 100ms indicates that there is no valid data being provided by the GPS
device.
e The PPS field indicates the status of the PPS trigger supplied by the GPS device and monitored
by the SBC648 EM Bird computer.
o A status of “ok” indicates that a PPS trigger was detected for this 100ms interval.
o Fora PPS status of “ok”, the 100ms time base for the SBC6748 EM Bird computer is
being provided by the PPS trigger hardware.
o A status of “fail” indicates that the PPS trigger was not detected for this 100ms interval.
o Fora PPS status of “fail”, the 100ms time base for the SBC6748 EM Bird computer is
being provided by the SBC6748 CPU clock.

5.2. $GPS Button
The SGPS button can be used to view more detail in the GPS data that is being sent by the EM Bird. To
activate this view press the SGPS button.
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1 0 Processor for EM Bird (Ver: Win10) {2018 Aug 22 - AWIOrphan))

—
6.3 Nautical Miles

The following view will be provided. This shows the contents of all the GPS data sent by the EM Bird
computer.

$GPS

BPUED, 1 /USUY.OU, 45.00014D,-1Y.000 1UD, 141.11,14,1,UB, 1 .D,354,49Y, 554,550, FDD
SGPS.170309.41, 43.556745,-79.686105,141.78,15,1,08,1.6,484,400.484 485 GPS$
$GPS,170309.50, 43.556743,-79.686105,141.79,16,1,08,1.6,584,500,584,586,GPS$
SGPS.170309.59, 43.556745,-79.686105,141.77,14,1,08,1.6,684,599,684,685.GPS$
$GPS.170309.70, 43.556745,-79.686105,141.78,14,1,08,1.6,784 699,784,786, GPS$
$GPS.170309.80, 43.556745,-79.686105,141.78,16,1,08,1.6,884,800.884,885.GPS$
SGPS,170309.91, 43.556745,-79.686105,141.78,16,1,08,1.6,984,900.984,986 GPS$
$GPS.170310.00, 43.556745,-79.686105,141.77,19,1,08,1.6,84.3.84,85. GPS$ GPS$
SGPS,170310.09, 43.556745,-79.686105,141.76,16,1,08,1.6,183,100,183,185.GPS$
$GPS.170310.20, 43.556745,-79.686105,141.76,16,1,08,1.6,283,200,283,285.GPS$
$GPS.170310.30, 43.556743,-79.686105,141.76,18,1,08,1.6,384,301,384,385.GPS$
$GPS.170310.41, 43.556743,-79.686105,141.76,16,1,08,1.6,483,399,483.485.GPS$
$GPS.170310.50, 43.556743.-79.686105.141.77,16.1.08.1.6.584,500.584,585.GPS$

When the SGPS window is displayed an additional button labelled as “Show GPS NEMA” will be display
in the GPS button group as shown below.

GPS: Time: 151421.6 (Lat,Long.z) (43.556782, -79.686118, 144.02) SV's
GPS: Time: 151421.7 (Lat,Long.z) (43.556782, -79.686118, 144.02) SV's
GPS: Time: 151421.8 (Lat,Long.z) (43.556782, -79.686118, 144.01) SV's
GPS: Time: 151421.9 (Lat.Long.z) (43.556782, -79.686118, 144.02) SV's

Show GPS NEMA

SGPS GPS Reset Map Clear (120 secs)

Press this button to add the NEMA string to the SGPS window as shown below. The NEMA string is the
output of the “log GPGGA” data string sent by the GPS device. If the GPS device is off, then this will be
indicated in the NEMA message.

As indicated in the button text, the NEMA message string will be shown for 120 seconds and will then be
discontinued. Press the “Show GPS NEMA” at any time to set the display time to 120 seconds.
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1 L 1 1 1 1 1 1

$GPS,151627.59, 43.556777.-79.686118,140.51,10,1,08,1.5,232,152,232,235 GPS$SNEMA $GPGGA, 151627 .60,4333.4066,N,07941.1671,W,1,08,1.5,140.51,M,-37.10.M,,*52,<off in 114 secs>NEMAS
$GPS,151627.70, 43.556777.-79.686118,140.51,10,1,08,1.5,332,252,332,335 GPS$SNEMA $GPGGA,151627.70,4333.4066 N,07941.1671,W,1,08,1.5,140.51,M,-37.10 M, *53 <off in 114 secs>NEMAS
$GPS,151627.80, 43.556777.-79.686118,140.52,11,1,08,1.5.432,351,432,435 GPS$SNEMA $GPGGA,151627.80,4333.4066.N,07941.1671.W.1,08,1.5,140.52,M.-37.10,M,,*5F .<off in 114 secs>NEMAS
$GPS,151627.91, 43.556777.-79.686118,140.51,11,1,08,1.5,532,451,532,535 GPSSSNEMA, SGPGGA,151627.90,4333 4066,N,07941.1671.W.1,08,1.5,140.51,M.-37.10,M,.*5D,<0ff in 114 secs>NEMAS
$GPS,151628.00, 43.556777.-79.686118,140.51,11,1,08.1.5.632,551,632,635, GPSSSNEMA SGPGGA,151628.00,4333.4066.N,07941.1671,W.1,08,1.5,140.51,M.-37 10 M,,*5B. <off in 114 secs>NEMAS
$GPS,151628.09, 43.556777.-79.686118,140.51,10,1,08,1.5,732,651,732,735 GPS$SNEMA $GPGGA,151628.10,4333.4066 N,07941.1671,W,1,08,1.5,140.51,M.-37.10,M, *5A  <off in 114 secs>NEMAS
$GPS,151628.20, 43.556777.-79.686118,140.51,10,1,08,1.5,831,751,831,834 GPS$SSNEMA $GPGGA,151628.20,4333.4066,N,07941.1671,W,1,08,1.5,140.51,M.-37.10.M,,*59 <off in 114 secs>NEMAS
$GPS,151628.30, 43.556777.-79.686118,140.51,10,1,08,1.5,931,850,931,934 GPSSSNEMA $GPGGA,151628.30,4333.4066,N,07941.1671,W,1,08,1.5,140.51,M.-37.10.M,,*58 <off in 114 secs>NEMAS
$GPS,151628.41, 43.556777.-79.686118,140.52,10,1,08,1.5,31,950,31,34, GPS$SNEMA $GPGGA,151628.40,4333.4066 N,07941.1671,W,1,08,1.5,140.52 M.-37.10. M, *5C <off in 113 secs>NEMAS
$GPS,151628.50, 43.556777.-79.686118,140.51,11,1,08,1.5,131,50,131,134, GPS$SNEMA $GPGGA,151628.50,4333.4066,N,07941.1671,W,1,08,1.5,140.51,M.-37.10.M, *5E <off in 113 secs>NEMAS
$GPS,151628.59, 43.556777.-79.686118,140.52,11,1,08,1.5,231,150,231,234 GPS$SSNEMA SGPGGA,151628.60,4333.4066.N,07941.1671,W.1,08,1.5,140.52,M.-37.10,M,,*5E <off in 113 secs>NEMAS
$GPS,151628.70, 43.556777.-79.686118,140.52,10,1,08,1.5,331,250,331,334 GPSSSNEMA $SGPGGA,151628.70,4333.4066 ,N,07941.1671.W,1,08,1.5,140.52 M.-37.10.M, *5F <off in 113 secs>NEMAS
$GPS,151628.80, 43.556777.-79.686118,140.52,11,1,08,1.5.431,350,431,434 GPS$SNEMA $GPGGA,151628.80,4333.4066.N,07941.1671,W.1,08,1.5,140.52,M.-37.10,M,,*50, <off in 113 secs>NEMAS
$GPS,151628.91, 43.556777.-79.686118,140.51,10,1,08,1

.1.5,531.450,531,534, GPS$SNEMA $GPGGA, 151628.90,4333.4066,N,07941.1671.W,1,08.1.5,140.51,M,-37.10.M,,*52.<off in 113 secs>NEMAS
- IMRAANT Tamn 1SR rarnact? | I I I I"&taticlFrha Al

The contents of the data record are described below. For reference the field value for the first line is
provided.

Field 1: 152153.70 Time stamp for the GPS data. This time stamp corresponds to the time the PPS
trigger is initiated.

Field 2: 43.556800 The calculated longitude position, units in degrees.

Field 3: -79.686102 The calculated latitude position, units in degrees.

Field 4: 141.97 The calculated height position, units in meters.
Field 5: 12 The length of time between the successful read of the GPS data and the PPS
interrupt received from the GPS hardware.
Field6: 1 The quality of the GPS solution, refer to GPS hardware manual.
Field 7: 15 The number of available GPS satellites in view.
Field 8: 0.8 The hdop, refer to the GPS hardware manual.
Field 9: 916 Time at which the GPS PPS trigger arrived.
Field 10: 830 Time at which the GPS data was loaded into the output buffer.
Field 11: 916 Time at which the GPS data was transferred to the UDP data packet.
Field 12: 918 Time at which the GPS UDP data packet was sent to the DAS.

For the NEMA string refer to the GPGGA log message in the Novatel reference manual.

5.3. Reset Interface Button
If the GPS data stream is not changing or is not being updated, it is possible to reset the serial link
between the EM Bird computer and the GPS hardware. To activate this function, press the “Reset
Interface” button. This will reset the RS232 serial interface on the SBC6748 that is directly connected to
the Novatel GPS device.

S Tine 143508 Z (LAl Long 2]
GRS Time: 1445063 (Lat Long.2)
GPS. Tme. 144508 4 (Lallg
GPS: Time: 1445095 (Lat Lon!

P5.0K
8] PPS-OK
8] PPS-0K

$GPS GPS Reset iap Clear

After the button is pressed, there will be a pause in the GPS data flow. If the streaming problem was
related to the serial interface connection, the GPS data stream should return to normal. If it does not
return to normal, then the reason for the problem is not the serial connection.

5.4. Map Clear Button

The Map Clear button will clear the GPS track and then start a new track.

DAS 2018 Manual Page 9
Version 1.2 - 2018 October



Evs T TA508 2 (CATLON 2) (A3 556737, ~TU GB6TIZ TII U6 SV'S
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S 6132, 134 96) SV's { ] PPS-OK
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6. EM Signal Presentation
The EM data is posted on the vertical graph as shown below.

Zoom Out Zoom In Rx Signal (1,Q)
GAIN Inphase/Quad | po I
x100 100 PPM/div
[ 1915 2
Amplitude Cxii
10600 PPM

Amplitude Cxqq
1060.0 PPM

Calibration Gain
268.8 uV/PPM

Calibration Phase 3
-117.063 Deg

Instrument Gain
1499.1 PPM

Instrument Phase
45,000 Deg

Tx amps (peak)
3.03 amps

LDM301 Temp
326 degC

i

AP Aot g o g, gy

Status-WD RESET

EM | --181.360001 Q - -31.490000
EM1--172.039993 Q --34 369999
EM | --191.500000 Q --37 180000

‘ecordin,
: s TRt calibrate

Show Connect
EM Rx Raw Status Cx Close

Log Event (1) Cal Default

The action of the buttons and the information in the info boxes is described below.

6.1. Top Information boxes

The current value of the inphase sample and quadrature sample are posted at a rate of 10 times
per second. The inphase value is in green and the quadrature value is in red, as shown below.
The unit of the sample is shown in the info box above the inphase window. For this example, the
units is 100 PPM/div.

Zoom Out Zoom In Rx Signal (I1,Q) 7
GAIN Inphase/Quad | o |
x100 100 PPM/div
1915 | -37.2
s Cxii [
_ /INEEF
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The value posted depends on the units selected with the Units button.

Unit Contents

PPM Units Inphase value (green) is PPM’s, Q value (red) is PPM’s.
AP Units Inphase value (green) is volts, Q value (red) is degrees.
Volts Units Inphase value (green) is volts, Q value (red) is volts.

6.2. Top buttons

Zoom buttons
Press the “Zoom Out” button to decrease the scaling on the data being plotted.
Press the “Zoom In” button to increase the scaling on the data being plotted.

Signal type

There are two EM signal inputs for the SBC6748, the Rx coil signal and the Tx coil reference signal.
Press the Rx Signal button to change the signal trace to Tx Signal. Press the Tx Signal button to
change the signal trace back to Rx Signal.

Units button

In the view above the Rx Signal is being shown in PPM units. Press the PPM button to cycle
through the three different units that can be displayed: “Volts”, “AP” (amplitude/phase) and
“PPM”. The units of the inphase and quadrature sample will be changed accordingly.

6.3. Side Info Boxes
The info boxes provide update information that is calculated by the SBC6748.

Amplitude Cxii Shows the amplitude or offset, in PPM’s of the expected EM inphase signal
when the Cx coil is closed.

Amplitude Cxqq Shows the amplitude or offset, in PPM’s of the expected EM quadrature
signal when the Cx coil is closed.

Calibration Gain Shows the scaling calculated from the closure of the Cx coil. This scale

value is used to convert the volts measured by the system to PPM units.

Calibration Phase Shows the phase calculated for the conversion of the volts signal to a
correctly phased PPM signal. This phase value is used to convert the volts
measured by the system at the system phase into PPM values where the
inphase and quadrature samples are correctly phased to the EM field
generated by the Tx coil.

Instrument Gain Shows the amplitude of the calibration signal generated by the Cx coil.

Instrument Phase Shows the phase of the Cx coil.

Tx amps (peak) Shows the amplitude of the current in the Tx coil. The unit is “amps peak”
at 4060 Hz.

LDM301 Temp Shows the temperature measurement inside the LDM301. This

temperature is strongly affected by the laser electronics.
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6.4. Bottom Buttons

SEM

| $EM

DEWNV, ¥.504005,-0.00Y/41,
|SEM. 9.852136,-5.692301,
§$EM_ 9.848760,-5.697400,
ISEM, 9.848546,-5.697406,
ISEM, 9.850442 -5.695022,
T$EM_ 9.853947 -5.689591,
)ISEM, 9.853540.-5.691594,
J$EM. 9.852924 -5.691751,
):$EM_ 9.850884,-5.693840,
i$EM. 9.850433,-5.694224,
§$EM. 9.851428 -5.693477,
}$EM_ 9.851934 -5.692122,
SEM_ 9 853184 -5 690636

This button will show the EM data stream arriving as a UDP message from

the EM Bird.

Pressing the button will open a new window that shows a continuous

stream of the portion of UDP data that is between the “SEM” and “EMS”
string segments in the full UDP message.
Press the button a second time to close the window.

The data fields are in this list are ordered as follows;

Field 1 A/D channel 0, Tx reference, inphase voltage.
Field 2 A/D channel 0, Tx reference, quadrature voltage.
Field 3 A/D channel 1, Rx coil signal, inphase voltage.
Field 4 A/D channel 1, Rx coil signal, quadrature voltage.

Field 5 A/D channel 0, Tx reference, inphase amplitude in PPM’s.
Field 6 A/D channel 0, Tx reference, quadrature amplitude in PPM’s.
Field 7 A/D channel 1, Rx coil signal, inphase amplitude in PPM’s.
Field 8 A/D channel 1, Rx coil signal, quadrature amplitude in PPM’s.
Field 9 A/D channel 0, Tx reference, amplitude voltage.

Field 10 A/D channel 0, Tx reference, phase in radians.

Field 11  A/D channel 1, Rx coil signal, amplitude voltage.

Field 12  A/D channel 1, Rx coil signal, phase in radians.

Field 13 Cx coil switch state, 0-open, 1-closed

Field 14  Cx external coil switch state, 0-open, 1-closed

Field 15  SBC6748 EM task trigger time in ms.

Field 16  SBC6748 EM task data loaded time in ms.

Field 17  SBC6748 EM task data transfer time in ms.

Field 18  SBC6748 EM task data sent time in ms.

£.14£9£4 -1.003340,Y50400.3£,-000Y14.UD,

2.742578,-1.585491,985213.56,-569230.06
2.743401.-1.584303,984876.00.-569739.99
2.744944 -1.585215,984854 60.-569740.59
2.744869,-1.584591,985044.21,-569502.20
2.744713.-1.584586,985394.70.-568959.08
2.744051.-1.586803,985353.97.-569159.45
2.745220,-1.583944 985292 42 -569175.12
2.745089.-1.583518,985088.36.-569384.03
2.745050.-1.582811,985043.28,-569422 38

2745027 .-1.583737,985142.79,-569347 .74,

2.743793.-1.583242,985193.38,-569212.19

. -97.40,

,-102.43,
,-101.79,
,-103.68,
,-103.47,

, -95.38,

,-106.28,
. -107.45,
. -109.66,
-106.65,
,-106.41,

=41y,

00.1Y,11.3/Y104,-U.043010,

G107 110,-U.0£4304£4,0,U,4471,421,445,44Y,0U,CVIDD

57.26,11.378351,-0.523916, 3.167888,-0.524163,0.0,547,521,548,549 60, EMS$S

58.14,11.377980,-0.524452,
64.44 11.377798,-0.524462,
63.28,11.378246.-0.524198,
62.77.11.378564,-0.523630,

3.168007.-0.523708,0,0.647.621,648,649 60,.EM$S
3.169798.-0.523714,0,0,747,721,748,749 60, EM$S
3.169422 -0.523555,0,0,847,821,848.849 60, EMSS
3.169284,-0.523578,0,0,947.920,947,948 60,.EM33

63.93,11.379213,-0.523801, 3.169820,-0.524288.0.0,47,21,48,49 60.EM3$ EMS$S

63.44,11.378759.-0.523839,
62.39,11.378037.-0.524088,
61.21,11.377839.-0.524137,
62.52,11.378327.-0.524037,
57.82,11.378086.-0.523911,

3.169402.-0.523323.0,0,147,121,148,149 60 EM$$
3.169076,-0.523227.0,0,247,221,248,249 60,EM$S
3.168689.-0.523040.0,0,347 321,348,349 60,.EM$S
3.169132,-0.523297,0,0,447 421,448 449 60, EMSS
3.167815,-0.523356,0,0,547,521,548,549 60, EMSS

27445311 581990.985318 41569063 56_-111.52._58.33,11.378426.-0 523743, 3167820 -0 522897.0,0 647.621.648,649 60 EMSS

Tx Ref When the Tx Ref button is pressed, a command is sent to the EM Bird to
execute the Tx reference function on the SBC6748. This function will
compute an average value for the transmitter voltage using the equation
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amplitude A = sqrt(Vi2 + Vg?). The trace values are then calculated from
this reference amplitude using the equations;

PPMi = 1E6*Vi/Aret.

PPMq = 1E6*Vq/Arer.

The output for the Tx ref function can only be viewed on the EM graph,
when the trace is set to Tx Reference and the units selection is “PPM”.

Rx Null When the Rx Null button is pressed, a command is sent to the EM Bird to
execute the average voltage for both the Vi and Vq signals and to compute
the two null reference values, Nulli and Nullg. These null reference values
are then subtracted from the Vi and Vq voltages.

Ni= Vi— Nulli

Ng = Vq—Nullg

Where Nulli = sum( Vi(ny,n2) ) / N and Nullg = sum( Vg(ni,n2) ) / N

The output for the Rx Null function can only be viewed on the EM graph,
when the trace is set to “Rx Signal” and the units selection is “PPM”.

Calibrate When the Calibrate Cx button is pressed, a command is sent to the EM Bird
to execute a function that calculates the volts-to-PPM conversion factor for
the Rx coil voltage signal.

The outcome of the calculation is posted in the Calibration Gain and
Calibration Gain info boxes.

After a cold boot of the EM Bird, the volts-to-PPM conversion factor is
defaulted to 200uV/PPM.

EM Rx Raw When the EM Rx Raw button is pressed a window will be opened that
shows the raw Rx signal trace in volts. The voltage shown is the first 10
periods of the 4060 Hz voltage that is measured by the A/D convertors on
the SBC6748 over a total period of 100ms (406 periods total).

] AIPHYE WXL | | | | | | | I

EM Raw volts for Rx channel

10v
7.5v

5.0v

2.5v

S P % O O B PN S
BERE AR R RTR

-2.5v

-5.0v

-7.5v

-10v

[ 1ox || sx | [ 2x | [ 1x |
I 306 @mbs [err rannects | [ | [ [ I
The scale starts off at 1x. Press the 10x, 5x or 2x scale buttons to change

the scaling.
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Show Connect Status

Cx Close

Cal Default

Press the EM Rx Raw button a second time to close this window.

To view the Tx raw voltage, change the signal view to Tx Signal by pressing
the to left button for the EM trace group, then press the EM Tx Raw button
again.

In order to maintain the connection between the DAS app and the EM Bird,
a status request is sent from the DAS app to the EM Bird. The status
request and resulting echo from the bird is posted in the EM trace. To
reduce the clutter, press this button to turn the report on the trace to OFF.
This does not turn off the request/echo mechanism. Press the button a
second time to have the message posting to be displayed again.

The Cx coil can be closed which will show a step in the Rx (I,Q) voltages.
The Cx coil will open after 2 seconds. No calculation results from closing
the Cx coil with this button.

This action can be used to include a Cx coil step in the data file. It also
shows that the EM system is working correctly.

If the system is calibrated and phased correctly, the Cx inphase and Cx
quadrature amplitudes should be the same.

The calibration gain is set to 200uvolts/PPM and the calibration phase is set
to 0 degs.

These values are posted in the Calibration Gain and Calibration Gain info
boxes.

7. Laser Altimeter Presentation

The Laser data is posted on the vertical graph shown below.
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. m] X

LDM301 Alt

Zoom Out Zoom In (meters)(10Hz)

GAIN LDM301 10Hz
‘ x1 1 metersidv (G
| 049 | 09%
¥
5 E
{
}
{
}
11
% Fil
5 -
Num 10, AVgAIt  0.460 meters, Amplitude 1013
lum 10, AVgAlt  0.470 meters, Amplitude 946
Num 10, AVgAIl  0.490 meters, Ampiitude 926
SALT Reset Heater Amplitude
Interface (15-20C)  Click to Hide

Heater?

LDM301
Reset

The action of the buttons and the information in the info boxes is described below.

7.1. Top Information boxes

The current value of the laser range value and the laser amplitude are posted at a rate of 10 times
per second. The range is posted on the left and the amplitude is posted on the right, as shown

below.
po: O Ded
LDM301 Alt
Zoom Out Zoom In (meters)(10Hz)
GAIN LDM301 10Hz
: Meters

x1 1 meters/div

049 | 09%

BERE IR

The value posted depends on the units selected.

When the signal type is “meters” the units are meters and %.
When the signal type is “feet” the units are feet and %.

When the signal type is GPS height the units are meters and %.
When the signal type is GPS(x,y) the units are degrees and degrees.
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7.2. Top buttons

Zoom buttons

Press the “Zoom Out” button to decrease the scaling on the data being plotted.
Press the “Zoom In” button to increase the scaling on the data being plotted.

Signal type

In the view above the laser samples from the LDM301 Alt is being shown in the units of meters.

The data rate is 10Hz.

Press the Signal Type button to cycle through the following data types.

LDM301 Alt (meters)(10Hz)
LDM301 Alt (meters)(100Hz)
LDM301 Alt (feet)(10Hz)
LDM301 Alt (feet)(100Hz)
GPS Alt (meters)(10Hz)

GPS(Lat/Long)

7.3. Bottom Buttons

Laser samples shown in meters. The 10Hz rate shows an average
of 10 samples for each 100ms period.

Laser samples shown in meters. The 100Hz rate shows an all 100
samples for each 100ms period.

Laser samples shown in feet. The 10Hz rate shows an average of
10 samples for each 100ms period.

Laser samples shown in feet. The 100Hz rate shows an all 100
samples for each 100ms period.

GPS height samples shown in meters as obtained from the GPS
device.

Shows the GPS latitude and longitude samples as provided by the
GPS device at a 10 Hz rate.

SALT This button will show the laser data stream arriving as a UDP message from
the EM Bird.
Pressing the button will open a new window that shows a continuous
stream of the portion of UDP data that is between the “SALT” and “ALTS”
string segments in the full UDP message.
Press the button a second time to close the window.
The data fields are in this list are ordered as follows;

Field 1
Field 2
Field 3
Field 4
Field 5

Field 30
Field 31
Field 32
Field 15

Number of expected altimeter samples, 10 for example.
The calculated average of the N samples altimeter samples.
sample 1, range (meters).

sample 1, delay time (ms) in 100ms window.

sample 1, amplitude (number).

sample 10, range (meters).

sample 10, delay time (ms) in 100ms window.
sample 10, amplitude (number).

SBC6748 Laser task trigger time in ms.
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Field 16
Field 17
Field 18

SBC6748 Laser task data loaded time in ms.
SBC6748 Laser task data transfer time in ms.
SBC6748 Laser task data sent time in ms.

SALT

DAL, IU, U447, U.44,UU,UUYL5, U.44,1U,UUY 12, U.45,2U,U0915,
$ALT,10, 0.45, 0.45,00,00926, 0.44,10,00888, 0.47,20,01060,
$ALT,10, 0.48, 0.47,00,00961, 0.45,10,00923, 0.53,20,00981,
$ALT,10, 0.48, 0.49,00,00929, 0.53,10,00912, 0.49,20,00932,
$ALT,10, 0.49, 0.47,00,00932, 0.52,10,00897, 0.49,20,00877,
$ALT,10, 0.49, 0.57,00,00958, 0.46,10,00944, 0.53,20,00865,
TSALT.10, 0.48, 0.50,00,00946, 0.45,10,00912, 0.53,20,01028,
$ALT.10, 0.49, 0.58,00,00984, 0.44,10,00912, 0.45,20,00906,
TSALT.10, 0.47, 0.54,00,01002, 0.43,10,00891, 0.49,20,00833,
$ALT,10, 0.48, 0.48,00,01057, 0.45,10,00906, 0.49,20,00967,
SALT .10, 0.47, 0.41,00,00897, 0.52,10,01010, 0.48,20,00981,
$ALT,10, 0.49, 0.37,00,00946, 0.55,10,01022, 0.51,20,00862,

U.44,50,UUYY0, U.DY,4U,U1UY5, U.44,00,UU¥ 10, U.DZ,6U,UTUZZ, U.4D,/U,UUGY(, U.4/,5U,UUY44, U.4D,90,UU¥2Y, U.UU,UU,UVUUU,U.U U542 AL D
0.47,30,00935, 0.45,40,00900, 0.45,50,00941, 0.44,60,00909, 0.44,70,00897, 0.39,80,00996, 0.52,90,00958, 0.00,00,00000,0,0,0.941 ALTS
0.52,30,00885, 0.45,40,00912, 0.51,50,00981, 0.48,60,00978, 0.46,70,00938, 0.47,80,00946, 0.44,90,00891, 0.00,00,00000,0,0,0,42 ALTSS
0.46,30,00903, 0.43,40,00891, 0.51,50,00987, 0.51,60,01025, 0.44,70,00900, 0.50,80,00813, 0.44,90,00929, 0.00,00,00000,0,0.0,142 ALTS
0.47,30,00885, 0.54,40,00885, 0.45,50,00944, 0.46,60,01071, 0.51,70,00888, 0.47,80,00935, 0.48,90,00952, 0.00,00,00000,0,0,0,242 ALTS
0.51.30,01019, 0.47,40,00941, 0.55,50,00932, 0.46,60,00946, 0.48,70,00917, 0.46,80,00912, 0.43,90,01007, 0.00,00,00000,0.0,0,342 ALTS
0.48,30,00949, 0.45,40,00909, 0.49,50,00949, 0.41,60,00856, 0.50.70,00868, 0.44,80,00920, 0.51,90,00946, 0.00,00,00000,0,0,0,442 ALTS
0.50,30,00967, 0.52,40,00999, 0.48,50,00923, 0.46,60,00932, 0.53,70,01019, 0.52,80,01028, 0.46,90,00929, 0.00,00,00000,0,0,0,542 ALTS
0.47.30,00917, 0.45,40,01057, 0.44,50,00926, 0.47,60,00845, 0.50,70,00941, 0.49,80,00938, 0.41,90,00981, 0.00,00,00000,0.0,0.642 ALTS
0.52,30,00996, 0.45,40,00932, 0.49,50,00909, 0.52,60,01007, 0.50,70,00912, 0.46,80,00946, 0.47,90,00941, 0.00,00,00000,0,0,0,742 ALTS
0.48,30,00952, 0.50,40,00981, 0.46,50,00935, 0.46,60,00961, 0.49,70,00993, 0.52,80,00885, 0.36.90,00900, 0.00,00,00000,0.0,0,841 ALTS
0.46,30,00946, 0.43,40,00912, 0.46,50,00935, 0.47,60,00952, 0.56,70,00944, 0.56,80,01010, 0.48,90,00955, 0.00,00,00000,0,0,0,942 ALTS

#(SALT.10, 0.47, 0.44,00,00929. 0.51,10,00987, 0.51,20,00874,
LAl . 2

0.52,30.01034, 0.49.40,00944, 0.46,50.00903, 0.47.60.00912, 0.46,70.00903, 0.48,80,00958, 0.41,90.00984. 0.00.00.00000.0.0.0.42 ALTS$S$
JT— I [ I o [

Reset Interface The communication connection between the SBC6748 and the
LDM301 laser is a RS232 link. If the data stream is interrupted and
stops, a reset of the Serial 1 interface on the SBC6748 may be
necessary.

Pressing this button will request the SBC6748 to carry out this
Serial 1 port reset. A request and echo message will be printed in
the altimeter graph presentation window.

The request message is “Reset ALT serial”.

The echo message is “Laser serial was RESET”.

Heater (xx-yyC) The operational spec for the LDM301 is -40C. The LDM uses a
heater to achieve this low temperature spec.
The factory default for the heater on/off control is 4C for heater
on and 10C for heater off.
Pressing this button will set a user range for the temperature
control to xxC for the heater off temperature and yyC for the
heater on temperature.

A

request and echo message will be printed in the altimeter graph

presentation window.

The request message is “LASER heater xxC yyC”.

The echo message is “Heater set (xx yy)”.

When this message is sent to the LDM301 by the SBC6748 there
will be an approximate 1 sec data loss of altimeter data.

The values for xx and yy are set by editing the file
“heaterLaser.dat”.
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| heaterlLaser.dat - Notepad - O X

File Edit Format View Help
DATE, 2018, 05, 07
HEATER_TEMPERATURE,
Format is "HEATER_TEMPERATURE xC, yC"
where xC is the heater ON termpature, and yC is the heater OFF temperature

Edit this file manually to change the settings
Default is (+4C +10C) (ON OFF)

END
The temperature range that is required can be set by editing the
line “HEATER_TEMPERATURE, 15, 20” and changing the values of
15 and 20 to 12 and 21 for example.

Heater ? Pressing this button will obtain the current heater control setting
for the LDM301.

A request and echo message will be printed in the altimeter graph
presentation window.

The request message is “LASER heater?”.

The echo message can be “Heater set (12 21)".

When this message is sent to the LDM301 by the SBC6748 there
will be an approximate 1 sec data loss of altimeter data.

LDM301 Reset This button will reset the setup for the LDM301. See the SBC6748
Software Manual for the setting parameters for the LDM301 that
are used for the EM Bird.

This request will clear all the settings and load in the default
settings.
The operational spec for the LDM301 is -40C. The LDM uses a
heater to achieve this low temperature spec.
The factory default for the heater on/off control is 4C for heater
on and 10C for heater off.
Pressing this button will set the default temperature control to 4C
and 10C.
A request and echo message will be printed in the altimeter graph
presentation window.
The request message is “LASER Reset”.
The echo message is “Heater Reset Ok”
When this message is sent to the LDM301 by the SBC6748 there
will be an approximate 1 sec data loss of altimeter data.
The SBC6748 sends the following commands to the LDM301 when
it receives a “LDM301 Reset” command is sent by the DAS app.
“esc” puts the LDM301 in command mode.
“PR” reset the LDM301 to factory settings.
“MF1” set measurement frequency to 1 Hz.
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“SD0 3” set output format to decimal with fields of distance,
signal strength and temperature.

“SA1” number of individual measurements used in the average
measurement is 1.

“AS DF” set auto start command to DF — individual measurement
with external triggering.

“DR” carry out a cold start of the LDM301. All the above
settings are applied.

Amplitude Click to Hide The amplitude of the laser reflection from the target is shown in
units of %. If the reflections are changing dramatically, the “%"
trace will start to wrap from side to side on the graphical
presentation and this could obscure the range trace.

Click this button and the “%” trace will not be drawn. After the
click, the button will show the text “Amplitude Click to Show”.
Click the button a second time to have the “%” returned.

The % value is calculated from the equation

Amplitude = (current amplitude * 100)/100,000.

8. LAN buttons

The LAN group of buttons are shown below.

The SLAN button provides a means of viewing the data being streamed from the EM Bird to the DAS
application.

The System Info button shows the various IP address settings for the EM Bird and the DAS application
computer device.

The status box shows the state of the UDP connection between the EM Bird the DAS application.

$LAN System LAN - Enabled
Info UDP - Enabled (Sender OK)
Bird Contorl Bird is Running
Start/Stop Bird FID - 6747
EXIT SAVE
£ Save Setup Setup

8.1.$LAN
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Pressing the SLAN button will show the contents of the data message that is streamed from the EM Bird
and has been received by the DAS application.
Clicking the button will cause the display to cycle through 6 different views, which are described below.

SLAN —screen 1, shows a summary of the start of the UDP message packet and the end of the packet,
with the middle part blanked out.

$LAN
SUATASHEAUEK, 40, 41, U, 19U, 10, 193,503, 1,HEAUERDIINEU, IMAL_GAIN, 149Y.UDDS/0, U. /52395, INFUSIRE 6Y,5U,UUY 12, U.DY,9U,UUY40, U.UU,UU,UUUUU,U,U,U, 290, AL I DIALI_IVIF, 32U, IMIF_AL I 3,UAIAY
$1SDATA SHEADER, 29, 37. 0, 150, 76, 193,854,1, HEADERSSINFO, STX_STATUS, 1, 0.INFOSSRESPONSE.0,0,0,0.0 65,80,00862, 0.50,90,00807, 0.00,00,00000,0,0,0,396, ALTSSALT_TMP, 32.0. TMP_ALTS$,DATAS
! $DATA SHEADER, 29, 37, 0, 150, 76, 193,855,1 HEADERSSINFO, SRX_STATUS, 1, 0,INFO$$RESPONSE0,0,0.0,0 59,80,00929, 0.60,90,00915, 0.00,00,00000,0,0,0,496 ALTSSALT_TMP, 32.0, TMP_ALTS DATAS
2 SDATA SHEADER, 32, 37, 0, 150, 76, 193,856,1, HEADERSSINFO, SUART2_STATUS, 1, 0,INFOSSRESPONSE.0,0.0. 59,80,00883, 0.64,90,00874, 0.00,00,00000,0,0,0.596 ALT$SALT_TMP, 32.0, TMP_ALTS DATAS
2 SDATA $HEADER, 18, 37, 0, 150, 76, 193,857,1 HEADERSSINFO, NONE, INFOSSRESPONSE,0,0,0,0,0,0,0,0,0 RE 60,80,00868, 0.53,90,00856, 0.00,00,00000,0,0,0,696 ALTSSALT_TMP, 32.0, TMP_ALTS DATAS
$DATA SHEADER, 18, 37, 0, 150, 76, 193,858,1 HEADERSSINFO, NONE, INFO$$SRESPONSE,0,0,0,0,0.0.0. RE 60,80,00970, 0.56,90,00912, 0.00,00,00000,0,0,0.796 ALTSSALT_TMP, 32.0, TMP_ALTS$ DATAS
;ESDATA SHEADER, 18, 37, 0, 150, 76, 193,859,1 HEADERSSINFO, NONE, INFOSSRESPONSE,0,0,0,0,0,0.0,0,0.RE 51,80,00891, 0.64,90,00842, 0.00,00,00000,0,0,0,895 ALTSSALT_TMP, 32.0, TMP_ALT$,DATAS
'SDATA SHEADER, 46, 37, 0, 150, 76, 193,860,1, HEADERSSINFO, SCAL_CX, 1060.000000, 1060.000000,INFO$$R 65,80,00976, 0.65,90,00894, 0.00,00,00000,0.0,0,996, ALTSSALT_TMP, 32.0,TMP_ALTS$,DATAS
|SDATA SHEADER, 45, 37, 0, 146, 72, 192,861,1 HEADERSSINFO, SCAL_TXQ, 3562.439639, -1.963506.INFO$SRE 55,80,00877, 0.49,90,00819, 0.00,00,00000,0,0,0,96 ALTSSALT_TMP, 32.0, TMP. ALTS DATAS
SDATA SHEADER, 46, 37, 0, 150, 76, 193,862,1 HEADERSSINFO, SCAL_GAIN, 3562 439639, -1.963506,INFOSSR . 64,80,00824, 0.64,90,00836, 0.00,00,00000,0,0,0,196 ALTSSALT "TMP, 32.0, TMP, _ALTS,DATAS
S$DATA SHEADER, 45, 37, 0, 150, 76, 193,863,1 HEADERSSINFO, SMAC_GAIN, 1499.066376, 0.785398 INFOSSRE 54,80,00900, 0.61,90,00952, 0.00,00,00000,0,0,0,296 ALTSSALT TMP, 31.9 TMP_ALTS,DATAS
SDATA SHEADER, 29, 37, 0, 150, 76, 193,864,1 HEADERSSINFO, $TX_STATUS, 1, 0,INFOSSRESPONSE,0,0,0,0.0 66,80,00859, 0.66,90,00868, 0.00,00,00000,0,0,0,396, ALTSSALT_TMP, 31.9, TMP_ALTS,DATAS
0.

. 76, 193,865.1 HEADERSSINFO, SRX_STATUS, 1. 0 INFOSSRESPONSE0.0.0.0.0 56.80,00830, 0.68,90.00903, 0.00.00.00000.0.0.0.496 ALTSSALT_TMP, 31.9 TMP_ALTS DATAS
— Press to Start Recording T l T Dacat e

SLAN —screen 2, shows the header block in the UDP message. The header marks the start point of each
group.

L ixamns meak 1 = ! P ! ! ! . T
SHEAUEK, 15, 51, U, 190, /5, 193, 1941, 1,MEAUERS
TISHEADER. 18, 37. 0, 150, 76, 193,1948.1 HEADERS
3ISHEADER. 18, 37, 0, 150, 76, 193,1949.1 HEADERS
3 ISHEADER . 46, 37. 0, 150, 76, 193,1950.1 HEADERS
) ISHEADER. 45, 37, 0, 146, 71, 192.1951.1 HEADERS
SHEADER. 46, 37, 0, 150, 76, 19319521 HEADERS
$ESHEADER. 45, 37, 0, 150, 76, 19319531 HEADERS
SHEADER. 29, 37, 0, 150, 76, 193,1954.1 HEADERS
SHEADER. 29, 37, 0, 150, 76, 19319551 HEADERS
SHEADER. 32, 37, 0, 150, 76, 19319561 HEADERS
SHEADER. 18, 37, 0, 150, 76, 193,1957.1 HEADERS
SHEADER. 18, 37, 0, 150, 76, 193,1958.1 HEADERS
SHEADER. 18, 37. 0, 150, 76, 19319501 HEADERS - ’ ) i} .. ) s
i % = o = T Press to Start Recording I o s T ™ Rocot T Ho

SLAN —screen 3, shows status block. Each field in the status block is loaded at a interval of once each
second. Otherwise the field is blank.

" LR AN AR ' » PSR ' ' " ' ' ' —
L3INFU, 3UAL_GAIN, 5002459039, ~1.9050U0,INFUD
ISINFO, SMAC_GAIN, 1499 066376, 0.785398,INFOS$
I$INFO, $TX_STATUS, 1, 0.INFO$
I$INFO, $RX_STATUS, 1, 0,INFO$
ISINFO, SUART2_STATUS, 1, 0.INFO$
SINFO, NONE, INFO$
ESINFO, NONE, INFO$
SINFO, NONE, INFO$
SINFO, SCAL_CX, 1060.000000, 1060.000000,INFO$
SINFO, SCAL_TXQ, 3562 439639, -1.963506,INFO$
SINFO, SCAL_GAIN, 3562 439639, -1.963506,INFO$
SINFO, SMAC_GAIN, 1499.066376, 0.785398 INFOS$
CS\NFO STX STATUS 1, 0.INFO$
P Precs o Sfart Recordina ™ Ll e

$LAN —screen 4, shows the response from the SBC6748 The DAS appllcatlon WI|| send a request, and
the SBC6748 will respond. The response should be observed in this message list. The request and
response can be separated by up to 10 secs in time.

1X AMDS INeMKY L L L L 1 " L L TESS

_OREDFUNDE,U,U,U,U,U,U,U,U,U,KESFUNDED
ISRESPONSE,0.0.0,0.0.0.0,0.0.RESPONSES
ISRESPONSE,0.0.0,0.0.0.0,0.0.RESPONSES

0,0,0,0 RESPONSES
0.0,0,0 RESPONSES
0,0,0,65536,0,0,RESPONSES
$RESPONSE.0.0.0.0.0.0.0.0~0RESPONSE$
SRESPONSE,0.0.0,0.0.0.0,0,0,.RESPONSES
SRESPONSE,0.0.0.0.0.0,0.0.0, RESPONSES
S$RESPONSE.0.0.0.0.0,0,0.0.0, RESPONSES
s%E&iP.QN§E.0.0_O.U 0,0.0,0 RESPONSES

Trnfn

Press to Start Recording _— —— — — _—— Reset H

SLAN —screen 5, shows acknowledge request and reply protocol that takes place between the DAS
application and the SBC6748 at a time interval of 5 seconds.
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_3AUR_SDU -WAlliNg £033U- AUR_SDUS
ISACK_SBC -waiting 25350- ACK_SBCS
ISACK_SBC -waiting 25420- ACK_SBCS
ISACK_SBC -waiting 25490- ACK_SBCS
ISACK_SBC -waiting 25510- ACK_SBCS
“$ACK_SBC -waiting 25580- ACK_SBCS
ESACK_SBC -waiting 25650- ACK_SBCS
'SACK_SBC -waiting 25670- ACK_SBCS
“SACK_SBC -waiting 25740- ACK_SBCS
SACK_SBC -waiting 25810- ACK_SBCS
SACK_SBC -waiting 25830- ACK_SBCS
SACK_SBC -waiting 25880- ACK_SBCS
GSACK_SBC -waiting 25950- ACK_SBCS
s | I Press to Start Recording T T 1 T i s

Tnfa 1IND _ Fnahlad (Qandar NKY ~ran . nae L e PO S

SLAN —screen 6, shows the EM data message block. This is the same list as provided by the SEM button.

L axamnsmeaKy 1 L

[N, 1U.04DY4U,-4. 350000, 2.1 1:3549,-1.003U0U, 1UDADYE UU, 43000019, 0LLDZ,  1.93,11.019£10,-U 39U 19, 5.1/5050,-U.0 1U4YS,U,U, (55,1 13,154, 159,60,EM3
ISEM,10.647283 -4 386556, 2. 776731-1.550373,1064728.30,-438655.65, 63617, 15.04,11.515490,-0.390798, 3.180235,-0.509227 0,0,883,613,884,885,60, EMS
1$EM,10.647367,-4.386324, 2.779114,-1.558669,1064736.68,-438632.45, -612.11, 34.19,11.515479,-0.390777, 3.186365,-0.511136, 983,913,984,985,60,EMS$
ISEM,10.647777,-4.386411, 2.774718,-1.550877,1064777.71,-438641.07, -602.14, 21.37,11.515891,-0.390770, 3.183124,-0.512143,0,0,83,13,84,85,60 EMS
ISEM.10.647582,-4.386024, ,-580.82, 11.00,11.515564,-0.390746, 3.180674,-0.513330,0,0.183,113,184,185,60 EMS
ISEM.10.646977 -4.385850, .-613.07, -8.97,11.514942,-0.300752, 3.174302,-0.511503,0,0,283,213,284,285,60, EMS
ISEM.10.647326,-4.385810, 2.778175,-1.551025,1064732.56,-438580.97, -635.99, 20.68,11.515245,-0.300737, 3.181814,-0.500185,0,0,383,313,384,385,60,EMS
[SEM,10.647090,-4.385475, 2.781276,-1.555853,1064700.04,-438547 46, -624.33, 37.47,11.515741,-0.390688, 3.186875,-0.510033,0,0,483,413,484,485,60,EMS
'SEM.10.647481,-4.385347 560932,1064748.00,-438534.67, -606.34, 41.33,11.515212,-0.390695, 3.188547,-0.511566,
SEM,10.647690.-4 385206, 564004,1064768.07,-438520.65, -590.27, 31.97.11.515352,-0.300676, 3.186477,-0.513069 613,684,685,60,
SEM,10.647612.-4 384919, 555536,1064761.17,-438401 87, -606.55. -8.40,11.515170,-0.300656, 3.174678,-0.512070,0,0,783,713,784,785,60,EMS
1SEM,10.647679,-4.384839, 548800,1064767.92,-438483.90, -638.55, 6.15,11.515202,-0.390647, 3.177679,-0.509109,0,0,883,813,884,885,60, EMS$
SEM.10 6477854384645, 2 782337 -1.551100,1064778.51-438464.54, 64142, 344811515227 0 300628, 3 185485.-0.508569.0.0.983,012.984 98560 EMS__

Tmfbn A s o 3

Press to Start Recording” — — T

SLAN — screen 7, shows the GPS data message block. This is the same list as provided by the SGPS
button.

SLAN

LD e n s n 1= L ' " ' ' ' PR—

5GP, 154DUD.UY, 43,000 /00,1 Y.050U13, 14U. 13, 10,1,U8,U.9,96L 091 952,964,553
ISGPS. 184605.20, 43.556763,-79.686075,140.58,14.1.08.0.9,82,098,82,84,GPS$
ISGPS.184605.30, 43 556763.-79.686075,140.58.16,1,08,0.9.182,98,182,184.GPS$
ISGPS.184605.41, 43 556762,-79.686075,140.54,14,1.08,0.9,282.198,282,284,GPSS
ISGPS.184605.50, 43.556762,-79.686075,140.52,16.1.08.0.9,381,298,381,383.GPS$
SGPS.184605.5, 43.556762,-79.686075,140.62,14.1.08.0.9,481,307,481,483.GPS$
£SGPS,. 184605 70, 43 556762,-79.686075.140.61.15.1,08.0.9 581,497.581,583, GPSS
SGPS.184605.80, 43.556763,-79.686075,140.72.16.1.08,0.9,681,508,681,683.GPSS
1SGPS.184605.91, 43.556763,-79.686075,140.74,14,1,08,0.9,781,696.781,783.GPS$
SGPS.184606.00, 43.556762,-79.686075,140.68,19,1,08,0.9,881,800.881.883.GPS$
SGPS.184606.00, 43.556762,-79.686075,140.68,16.1.08.0.9,981,897 981,083.GPSS
[SGPS.184606.20, 43.556762,-79.686075,140.65,15.1,08.0.9,81,99781,83,GPS$
48GPS, 184606.30, 43 556762.-79.686075.140.66.16.1,08.0.0.181,98.181.183,GPSS - ) ) ) . )
P Press to Start Recording T T m m T T T "Gaear 7

SLAN — screen 8, shows the laser data message block. This is the same list as provided by the SALT
button.

J3ALIL IV, UD'T, U.D5,UU,007 08, U.bU, 1U,UUBY 1, U.bU,ZU,UUBU T, U.D3,3U,UU5bZ, U.DU,4U,UU549, U.0U,U,UU1 Y5, U.DZ,0U,UUBZ/, U.DZ,1U,UU55U, U.DZ,5U,UU5U4, U.03,9U,UU53U, U.UU,UU,UUUUU,U,U,U Y52, AL TS
ISALT,10, 0.62, 0.68,00,00894, 0.63,10,00848, 0.57,20,00932, 0.57,30,00917, 0.64,40,00952, 0.57,50,00868, 0.63,60,00804, 0.58,70,00917, 0.67,80,00862, 0.62,90,00793, 0.00,00,00000,0,0,0,82 ALTS

ISALT,10, 0.61, 0.58,00,00944, 0.62,10,00775, 0.65,20,00839, 0.62,30,00822, 0.51,40,00862, 0.61,50,00944, 0.61.60,00819, 0.65,70,00880, 0.60,80,00958, 0.64,90,00845, 0.00,00,00000,0,0,0,182.ALT$
ISALT,10, 0.61, 0.62,00,00915, 0.68,10,00900, 0.59,20,00798, 0.60,30,00816, 0.71,40,00912, 0.58,50,00781, 0.57.60,00929, 0.55,70,00848, 0.68,80,00868, 0.56,90,00868, 0.00,00,00000,0,0,0.282 ALT$
ISALT,10, 0.63, 0.62,00,00871, 0.57,10,00883, 0.60,20,00798, 0.67,30,00851, 0.68,40,00987, 0.64,50,00836, 0.57,60,00682, 0.59,70,00790, 0.71,80,00871, 0.63,90,00807, 0.00,00,00000,0,0,0,382, ALTS
1$ALT,10, 0.62, 0.67,00,00848, 0.61,10,00952, 0.63,20,00827, 0.58,30,00917, 0.55,40,00883, 0.64,50,00839, 0.61,60,00801, 0.61,70,00827, 0.67,80,00891, 0.66,90,00912, 0.00,00,00000,0.0,0,482 ALTS
a‘$ALT,10, 0.64, 0.53,00,00883, 0.67,10,00883, 0.53,20,00894, 0.60,30,00813, 0.71,40,00877. 0.56,50,00900, 0.70,60,00854, 0.71,70,00894, 0.62,80,00824, 0.75,90,00935, 0.00,00,00000,0.0,0,582 ALTS
'$ALT,10, 0.65, 0.62,00,00978, 0.65,10,00865, 0.67.20,00897, 0.69,30,00929, 0.69,40,00894, 0.67,50,00862, 0.68.60,00906. 0.64,70,00833, 0.62,80,00822, 0.57,90,00885, 0.00,00,00000,0,0,0,.682.ALT$
'$ALT,10, 0.60, 0.57,00,00894, 0.66,10,00854, 0.54,20,00822, 0.65,30,00883, 0.60,40,00903, 0.59,50,00926, 0.64,60,00827, 0.57,70,00941, 0.64,80,00900, 0.59,90,00813, 0.00,00,00000,0,0,0,762,ALTS
'$ALT,10, 0.63, 0.65,00,00848, 0.51,10,00752, 0.70,20,00883, 0.67,30,00891, 0.67,40,00865, 0.65,50,00880, 0.59,60,00891, 0.65,70,00885, 0.67,80,00897, 0.54,90,00816, 0.00,00,00000,0,0,0.882.ALTS
'$ALT,10, 0.60, 0.60,00,00949, 0.67,10,00859, 0.63,20,00973, 0.61,30,00964, 0.57,40,00903, 0.60,50,00851, 0.55,60,00734, 0.65,70,00900, 0.55,80,00877, 0.61,90,00830, 0.00,00,00000,0,0,0,.982,ALTS
|SALT,10, 0.64, 0.59,00,00964, 0.68,10,00891, 0.62,20,00816, 0.67,30,00868, 0.57,40,00830, 0.66,50,00877, 0.68,60,00891, 0.56,70,00830, 0.71,80,00813, 0.63,90,00813, 0.00,00,00000,0,0,0,82,ALTS

557&;[.@9,:55. 06 ,0.62,10,00810, 0.62,20,00836, 0,58,,, ,00854, (;,ZQ T"O'og?'?fp *20767_@,'00807_ 0.62,70,00938, 0. 67.8(?,00830_ 0.62,90.00804, 0,00.00,0”0000.0,0.0,182.ALT$
- - Tess T ¢ r T

61.50.0
eeording
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SLAN —screen 9, shows the temperature data message block which is provided from the LDM301
device.

L X ANDS DesK L f L — L " 1 ' L ' PR———

LSALI_INIF, 35.0,IMF_ALTS
ISALT_TMP, 33.5, TMP_ALTS
ISALT_TMP, 33.4 TMP_ALTS
ISALT_TMP, 33.4 TMP_ALTS
ISALT_TMP, 33.4 TMP_ALTS
'SALT_TMP, 33.4 TMP_ALTS
ESALT_TMP, 33.4 TMP_ALTS
[SALT_TMP, 33.4 TMP_ALTS
“SALT_TMP, 33.4, TMP_ALTS
SALT_TMP, 33.4 TMP_ALTS
SALT_TMP, 33.4.TMP_ALTS
(SALT_TMP, 33.4 TMP_ALTS

SSALT TMP. 33.4.TMP ALTS =
Tnfn 1IND _ Enahlad (Qandar NI PTESS 0 ST RECoranTg P, Tenae L e o Reset He

SLAN - screen 10, shows the EM wide data message block.
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\N
VVILE_EM, SUU,-2440,~121£,-101,931, 1994,290£,35 | 1,40 15,0U1 05£5,04UD, 0400, 4503, 43U1 30U, L0, 1030, 050,300, 1044,-L014,-3300,-4UD 4D £,-45  £,-4949,-8 19, -44L3,~3545,3U50,£ 169,111 =1, 1004, 201 13U 3,393, 4004,0 1%
ISWIDE_EM, 300,-2256,-1234,-168,934,1997,2067,3831.4530,5052,5352,5426,5275,4905,4324,3574,2663,1651,504,-496,-1554,-2528,-3300,-4004,-4604,-4900,-4969,-4804 4429 -3844,-3079.-2182, 1167 -87,990,2050,3051,3008,4618,5143,
ISWIDE_EM, 300,-2265,-1246,-185,017.1980,2046,3807.4509,5017,5320,5380,5237,4865,4283,3530,2626,1614,550,-534,-1593,-2558,-3417 -4115,-4621,-4017,-4980,-4835 -4468 -3883,-3130,-2232 -1214,-144,928,1991,2971,3818,4516,502.
ISWIDE_EM., 300,-2300,-1281,-216,880.1948,2010,3778,4483,4992,5295,5372,5220,4849,4273,3527,2618,1605,550.-540,-1598,-2570,-3424,-4127 -4635,-4933,-5003,-4849 -4478 -3899.-3141,-2244, 1231 -152,923,1984,2968,3818,4518 502
ISWIDE_EM, 300,-2310,-1292,-227,873,1940,2006,3767,4473,4984,5290,5362,5208,4830,4258,3507,2602,1593,538.-558,-1614,-2576,-3436,-4134,-4642,-4936,-5000,-4847 -4474,-3888,-3125,-2222 -1204,-128,940,2000,2987,3828,4526,503¢
'SWIDE_EM, 300,-2327,-1302,-230,865,1024,2804,3763,4463,4070,5272,5344,5103,4822,4244,3492,2587,1579,520,-578 -1630,-2509,-3450,-4156,-4663 -4051,-5018,-4850,-4485,-3808 -3138,-2234,-1216,-142,041,1990, 2081, 3823, 4525,503¢
SSWIDE_EM, 300,-2350.-1330,-268,829,1887,2851,3719,4423,4932 5238, 53145169, 4800, 4226, 3470, 2576,1567.510,-574,-1634,-2503 -3453 -4153,-4655,-4951 -5021 -4864,-4404,-3000 3143 2246 -1230.-156,922, 1980,2063,3808,4507,502
SWIDE_EM, 300 -2358 -1342,-276,820,1877,2843,3706.4413,4018,5210,5296,5152,4782,4204,3458 2553, 150,404 504, 1645 -2603, 3460 -4157 -4662,-4951,-5026, 4866 -4490 -3012,-3152,-2250 1236, -160,914,1971,2950,3792,4496 500¢
'SWIDE_EM, 300 -2378 -1360,-294 803, 1860, 2836, 3699, 4309,4010,5211,5287,5141,4760,4191,3446,2543, 1535, 472 618 -1681,-2637 3490 -4186 -4692,-4077,-5046,-4884 -4506 -3024,-3156,-2252 1238 -156,920,1981 2968 3810,4511 502"
SWIDE_EM, 300.-2378.-1357,-290.804,1863,2827 3689, 4387 4892,5194 526251184745 416534152507, 1495 430 -649 -1701,-2656 -3522,-4213,-4718,-5004 -5075 -4910 -4533,-3943 3173 -2270 -1250 -170,013,1976,2058,3804,4504,501:

93,-1375,-303,796,1857,2829,3692,4392,4898,5194,5268,5120,4744,4164,3421,2511,1498,435,-654 -1717 -2669,-3531,-4225 -4736,-5024,-5091,-4931 -4555,-3966,-3199,-2294 -1278 -196,892,1956,2942,3791,4489,500!
-1390,-314,780,1842,2815,3679,4383,4887,5186,5260,5116,4738,4157,3405,2501,1486,419.-671,-1732,-2690,-3552,-4250,-4756,-5047,-5112,-4951,-4581,-3091 -3219.-2315.-1204,-212,872,1937 2927 3775.4481.499%
§.:343.757.1623.2769.3656.4363.4868.5175 5248.5105.4732.4152,3407 249,184,410 6741739 -2608.-3554 4256, 4768 -5056..5124.-4963.-4593.4003.-3236.-2336 -1320.-235,851.1919.2006,3747 4460.497!

Press to Start Recordina e On

8.2.System Info

The System Info button shows various system settings for the DAS application computer and the
SBC6748.
(1) The expected IP address settings for the DAS application computer and the SBC6748.
(2) The version number for the SBC6748 binary code.
(3) The screen resolution of the DAS application computer in pixels horizontal and vertical.
(4) The state of the power line filter switch is shown as ON or OFF.

System Info
LAN Configuration
- IP Addr for DAS: 192.168.0.60
- Local Port# DAS: 7000
4 -IP Addr for SBC6748: 192,168.0.20 | =
- Remote Port# SBC6748: 7000

e

SBC6748 Version: 3.11 (2018 Oct 10)
Display metrics: 1920 1080
Filter PL is: ON

[AN - Enabled
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8.3.LAN Information

The text window to the right of the System Info button shows the status of the UDP connection between
the DAS app and the EM Bird.

The UDP format uses a connectionless method to send messages between two access points on the
wired LAN and/or wireless wLan network. The sending computer uses an IP port address to send the
UDP message to another IP address and a specific port number on the destination IP address. The
sender will not be aware if the destination IP address is not connected to the network.

For the network connection between the DAS application and the EM Bird to work they should be
configured as follows:

DAS application computer.

IP address 192.168.0.60.

Connected to router with access point “F2”.
Messages are received on port 7000.

EM Bird.

The serial to wLan convertor should be set to
IP Address 192.168.0.20

Connected to router with access point “F2".
Messages are received on port 7000.

The DAS application uses a DLL library to connect to the network adapter on the computer device.

If the DLL library is working properly, the test “LAN -Enabled” should be shown as indicated below;

If the DLL library is not working properly the text “LAN -Not Enabled” will be shown.

If the DAS application is receiving UDP messages correctly from the EM Bird the second line in the status
window will show the text “UDP — Enabled (Sender OK)”.

$LAN System LAN - Enabled
Info UDP - Enabled (Sender OK)
Bird Contorl Bird is Running
Start/Stop Bird FID - 6747

If the DAS application is receiving status UDP messages and no data UDP messages correctly from the
EM Bird the second line in the status window will show the text “UDP — Enabled (Bird OFF OK)”.

System LAN - Enabled

o Info | UDP - Enabled (Bird OFF OK)
Bird Contorl Bird is Stopped
Start/Stop
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If the DAS application is not receiving status UDP messages and no data UDP messages correctly from
the EM Bird the second line in the status window will show the text “UDP — Bird is OFF”.

System LAN - Enabled

SLAN
Info UDP - Not Enabled

Bird Contorl Bird is Stopped
Start/Stop

9. Bird Control
The running and stopped state of the EM Bird can be controlled by the Bird Control Start/Stop button.

From a cold start the EM Bird will default to a run state. It will take 20 to 30 seconds for the run status
to be updated in the DAS application after the EM Bird has been powered on. The 30 second wait is
required for the EM Bird to stabilize for the Tx coil transmitter system and for the serial to wLan
convertor to connect to the access point “F2”.

When the EM Bird is properly connected the text window to the right of the Bird Control button will
show the text “Bird is Running” and “Bird FID — xxxx”, where “xxxx” is the FID number that is being
incremented on the SBC6748.

Bird Contorl Bird is Running
Start/Stop Bird FID - 6747

When the EM Bird has been turned off, by clicking the Bird Control button, status window will show the
text “Bird is stopped”.

Bird Contorl Bird is Stopped
Start/Stop

When the EM Bird has been NOT been powered on, status window will show the text “Bird is stopped”.

Note there is no difference been the bird off state and no bird present for this status message.

Bird Contorl Bird is Stopped
Start/Stop

10. DAS Application Exit

To exit the DAS app, click the Exit button.
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EXIT SAVE
2 Save Setup Setup

To exit the DAS app and to save the setup that is being currently used click the Exit Save Setup button.
On this exit the file “panelsetup.dat” will be updated. If it does not exist it will be created.

The settings that are saved are shown in the image below.

| PanelSetup.dat - Notepad

File Edit Format View Help

ﬁDATE, Thursday August 23 2018 10:31:17,
$FILENAME_IS, PanelSetup.dat,

$OWNER_VERSION, 2018 Aug 22 - AWI(Orphan),
$START_SETUP

$EM_GAIN_TX_TRACE, 15, 15, 21, (volts,AP,PPM)
$EM_GAIN_RX_TRACE, 18, 15, 21, (volts,AP,PPM)
$OTH_GAIN_TRACE(®), 15, (LDM301 Alt(meters)(1@Hz))
$OTH_GAIN_TRACE(1), 15, (LDM301 Alt(meters)(10@Hz))
$OTH_GAIN_TRACE(2), 15, (LDM3@1 Alt(feet)(10Hz))
$OTH_GAIN_TRACE(3), 15, (LDM301 Alt(feet)(100Hz))
$OTH_GAIN_TRACE(4), 21, (GPS Alt(meters)(1@Hz))
$0TH_GAIN_TRACE(5), 21, (GPS(Lat/Long))

$END_SETUP

To save the DAS app setup without exiting the application click the Save Setup button. On this exit the
file “panelsetup.dat” will be updated. If it does not exist it will be created.

11. Data Recording

The DAS app provides the ability to record the data received from the EM Bird to a data file. To start
Data Recording click the “Press to Start Recording” button. The status window below the button
indicates that the Recording system is OFF.

Press to Start Recording

RECORDING - Stopped

When the recording system is running the button and status window will appear as shown below.
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Recording (press to stop)
201808311659.dat

RECORDING - 01 mins 10 secs
File Length - 465.1 Kbytes

The button should be pressed a second time to stop the recording.
The file name is shown on the button.
The recording time is updated in real time to show how long the recording has been running.

The size of the file is indicated on the second line of the status window.

Data File

When the Record button is pressed, a new file is created. The file name is based on the year, month,
day and the time of day (24hr clock). For example, the file name “201808301830.dat” indicates that the
file was created on Aug 30, 2018 at 6:30pm. The file extension is always “.dat”.

The top of the file contains header information as shown in the sample file below.
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11 201808222046.dat - Notepad

File Edit Format View Help

$VERSION, (Ver: Winle) (2018 Aug 22 - AWI(Orphan)),
$TX_FREQUENCY, 4060.000000, Hz,

$TX_AMPLITUDE_SAMPLE, 11.360282, volts,

$TX_PHASE_SAMPLE, -0.369562, radians,

$RX_AMPLITUDE_SAMPLE, 3.334784, volts,

$RX_PHASE_SAMPLE, -0.195641, radians,

$GPS_TIME_SAMPLE, 4613.600098, secs,

$GPS_POS_LONG_SAMPLE, 43.556800, degs,

$GPS_POS_LAT_SAMPLE, -79.686093, degs,
$GPS_POS_HEIGHT_SAMPLE, 139.509995, meters,
$CX_CALIBRATION_II, 1060.000000, ppm,

$CX_CALIBRATION_QQ, 1060.000000, ppm,

$CX_CALIBRATION_GAIN, 3810.277428, ppm/volt,
$CX_CALIBRATION_PHASE, -1.906097, radians,

$RAW_WIND_RECT left, right, top, bottom:{ e, o, @, o,}
$VERSIONDATE_OWNER_BIRDNAME, 2018 Aug 22 - AWI(Orphan),
$COILPAIR_1_FREQ_TXRXSEP, 4060 Hz, Tx-Rx 2.68 m,
$COIL_1_TX_INDUCTANCE, 4060 Hz, 24.4, mH,
$COILPAIR_2_FREQ_TXRXSEP, none,

$COIL_2_TX_INDUCTANCE, none,

$ENABLE_BESTPOS_GPS, OFF,

$FLIGHT_NUMBER, Flight: 20,

$FLIGHT_TXSTART, TxStart: o,

$FLIGHT_SECTION, Section: 1,

$DEFINE, $FID, N, HH:MM:SS,

$DEFINE, $FID_LONG, N,

$DEFINE, $BIRDFID, N,

$DEFINE, $EM _TX_4@6@HZ, ii, qg, volts,

$DEFINE, $EM_RX_4060HZ, ii, qq, volts,

$DEFINE, $EM RX_PPM, ii, qg, gain, (PPM, PPM, PPM/volt),
$DEFINE, $GPS, time, xx, yy, zz, delay, quality, numSVs, hdop,
$DEFINE, $GPS_PPS, 1-ON, ©-OFF,

$DEFINE, $ALT_AVG_1@HZ, hh, meters,

$DEFINE, $ALT_100HZ, num, 10, samples(l-num)([range (m), delay(ms),amplitude(num)]),,
$DEFINE, $EM_TIMING, trigger, load, transfer, sent, msecs,
$DEFINE, $GPS_TIMING, trigger, load, transfer, sent, msecs,
$DEFINE, $ALT_TIMING, trigger, load, transfer, sent, msecs,
$DEFINE, $CAL_SWITCH1, cx1, cx2, cx3, ©-open, 1l-closed,
$DEFINE, $CAL_SWITCH2, cx1 is phase circuit, cx2 is I=Q circuit, cx3-none,
$DEFINE, $EVENT, eventl, event2, event3, event4, ©-off, 1-on,
$DEFINE, $UDP_DATA, isEM, isGPS, isALT, 1-yes, ©-no,
$RECORD DESCRIPTION

$FILEAGE 2018

$SETUPEND
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The Descriptors used in the header information are described below.

SBYTES 00002012 Descriptor length (bytes)
SBYTES marks the top of the header record, followed by its length is bytes (2012 bytes).

SDATE, Wednesday August 22 2018 20:46:13,
SDATE shows the recording date of the data file.

SFILENAME_IS, 201808222046.dat,
SFILENAME_IS shows the name of the current data file.

SVERSION, (Ver: Win10) (2018 Aug 22 - AWI(Orphan)),
SVERSION gives the version of the DAS application and the EM Bird it is attached to.

STX_FREQUENCY, 4060.000000, Hz,
STX_FREQUENCY shows the operating frequency of the EM Bird.

STX_AMPLITUDE_SAMPLE, 11.360282, volts,
STX_AMPLITUDE_SAMPLE provides a sample Tx coil amplitude voltage.

STX_PHASE_SAMPLE, -0.369562, radians,e
STX_PHASE_SAMPLE provides a sample Tx coil phase in radians.

SRX_AMPLITUDE_SAMPLE, 3.334784, volts,
SRTX_AMPLITUDE_SAMPLE provides a sample Rx coil amplitude voltage.

SRX_PHASE_SAMPLE, -0.195641, radians,

SRX_PHASE_SAMPLE provides a sample Rx coil phase in radians.
SGPS_TIME_SAMPLE, 4613.600098, secs,

SGPS_TIME_SAMPLE provides a sample of the GPS time stamp in the file.

SGPS_POS_LONG_SAMPLE, 43.556800, degs,
SGPS_POS_LONG_SAMPLE provides a sample of the GPS longitude in the file.

SGPS_POS_LAT_SAMPLE, -79.686093, degs,
SGPS_POS_LAT_SAMPLE provides a sample of the GPS latitude in the file.

$GPS_POS_HEIGHT_SAMPLE, 139.509995, meters,
SGPS_POS_HEIGHT_SAMPLE provides a sample of the GPS height in the file.

SCX_CALIBRATION_II, 1060.000000, ppm,
SCX_CALIBRATION_II shows the calibrated inphase amplitude to be expected when the Cx coil is

closed.

$CX_CALIBRATION_QQ, 1060.000000, ppm,
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SCX_CALIBRATION_QQ shows the calibrated inphase amplitude to be expected when the Cx coil
is closed.

SCX_CALIBRATION_GAIN, 3810.277428, ppm/volt,
SCX_CALIBRATION_GAIN shows the calculated amplitude derived from the closure of the Cx coil.
This value is used to convert the measured volts to calibrated PPM values.

SCX_CALIBRATION_PHASE, -1.906097, radians,
SCX_CALIBRATION_PHASE shows the calculated phase derived from the Cx coil closure. This
value is used to correct the phase of the voltage measurements.

SRAW_WIND_RECT left, right, top, bottom:{ 0, 0, 0, 0,}
SRAW_WIND_RECT is used by the DAS app only.

SVERSIONDATE_OWNER_BIRDNAME, 2018 Aug 22 - AWI(Orphan),
SVERSIONDATE_OWNER_BIRDNAME shows the version date of the DAS app and the EM Bird
that it is attached to.

SCOILPAIR_1_FREQ_TXRXSEP, 4060 Hz, Tx-Rx 2.68 m,
SCOILPAIR_1_FREQ_TXRXSEP shows the Tx to Rx coil distance in meters.

SCOIL_1_TX_INDUCTANCE, 4060 Hz, 24.4, mH,
SCOIL_1_TX_INDUCTANCE shows the measured inductance of the Tx coil. This value can be
used to calculate the current in the Tx coil.

SCOILPAIR_2_FREQ_TXRXSEP, none,
SCOILPAIR_2_FREQ_TXRXSEP shows the coil separation of the second coil set. Currently set to
none.

$COIL_2_TX_INDUCTANCE, none,
SCOIL_2_TX_INDUCTANCE shows the Tx coil inductance of the second coil set. Currently set to
none.

SENABLE_BESTPOS_GPS, OFF,
SENABLE_BESTPOS_GPS this feature is disabled

SFLIGHT _NUMBER, Flight: 2,
SFLIGHT_NUMBER shows the current flight number.

SFLIGHT_TXSTART, TxStart: 0,
SFLIGHT_TXSTART set to 0 when the DAS application is started and remains at 0.

SFLIGHT_SECTION, Section: 1,
SFLIGHT_SECTION shows the current section number of a given flight. The section number is
incremented each time the Record button is pressed.
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SDEFINE, SFID, N, HH:MM:SS,
Defines the format of the SFID record in the data file.

SDEFINE, SFID_LONG, N,
Defines the format of the SFID_LONG record in the data file.

SDEFINE, SBIRDFID, N,
Defines the format of the SBIRDFID record in the data file.

SDEFINE, SEM_TX_4060HZ, ii, qg, volts,
Defines the format of the SEM_TX_4060HZ record in the data file.

SDEFINE, SEM_RX_4060H?Z, ii, qq, volts,
Defines the format of the SEM_RX_4060HZ record in the data file.

SDEFINE, SEM_RX_PPM, ii, qq, gain, (PPM, PPM, PPM/volt),
Defines the format of the SEM_RX_4060HZ record in the data file.

SDEFINE, SGPS, time, xx, vy, zz, delay, quality, numSVs, hdop,
Defines the format of the SGPS record in the data file.

SDEFINE, SGPS_PPS, 1-ON, 0-OFF,
Defines the format of the SGPS_PPS record in the data file.

SDEFINE, SALT_AVG_10HZ, hh, meters,
Defines the format of the SALT_AVG record in the data file.

SDEFINE, SALT_100HZ, num, 10, samples(1-num)([range (m), delay(ms),amplitude(num)]),,
Defines the format of the SALT_100HZ record in the data file.

SDEFINE, SEM_TIMING, trigger, load, transfer, sent, msecs,
Defines the format of the SEM_TIMING record in the data file.

SDEFINE, SGPS_TIMING, trigger, load, transfer, sent, msecs,
Defines the format of the SGPS_TIMING record in the data file.

SDEFINE, SALT_TIMING, trigger, load, transfer, sent, msecs,
Defines the format of the SALT_TIMING record in the data file.

SDEFINE, SCAL_SWITCH1, cx1, cx2, cx3, 0-open, 1-closed,
Defines the format of the SCAL_SWITCH1 record in the data file.

SDEFINE, SCAL_SWITCH2, cx1 is phase circuit, cx2 is 1=Q_circuit, cx3-none,
Defines the format of the SCAL_SWITCH2 record in the data file.
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SDEFINE, SEVENT, eventl, event2, event3, event4, 0-off, 1-on,
Defines the format of the SEVENT record in the data file.

SDEFINE, SUDP_DATA, isEM, isGPS, isALT, 1-yes, 0-no,
Defines the format of the SUDP_DATA record in the data file.

SRECORD DESCRIPTION
Not used.

SFILEAGE 2018
File age indicator which can be used automatically detect the file format.

SSETUPEND
Marks the end of the header record in the data file.

Data record for a 100ms data sample.

At a 100ms interval the DAS application will record the current data samples to the data file. Each new
record is appended at the bottom of the data file.

The contents of the data record is described below.

SFID, 3451, 20:46:13
Fid number and the DAS app computer time.

SUDP_DATA, 1,1,1,
Shows that the UDP message contains EM, GPS and Alt data.

SFID_LONG, 1534985142.1
Value of the long fid which is a double integer number.

SBIRDFID, 3708
Value of the fid in the EM Bird.

SEM_TX_4060HZ, 10.5935020, -4.1027160,
The inphase and quadrature voltage as measured on the A/D channel 0, which is attached to the
Tx coil reference turn. This value is not scaled or phased.

SEM_RX_4060HZ, 3.2702360, -0.6468360,
The inphase and quadrature voltage as measured on the A/D channel 1, which is attached to the
Rx coil amplifier output. This value is not scaled or phased.

SEM_RX_PPM, -370.95, -108.04, 3810.28,
The inphase and quadrature value as measured on the A/D channel 1, which is attached to the
Rx coil amplifier output. This value is processed from volts to a calibrated value that is scaled
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and phased into PPM units. The accuracy of this value is dependent on the correct calibration of
the EM Bird that must be done at the beginning of the data file.

SGPS, 4613.80, 43.55680000, -79.68609300, 139.49000549, 16,1,5,1.80,
The GPS time, latitude, longitude and height followed by the delay, quality, numSVs, hdop
values.

SGPS_PPS, 1
Shows if the GPS PPS is valid or not valid. 1 indicates that it is valid.

SALT_AVG_10HZ, 0.450,
The 10 laser range samples in a 100ms time window are averages into a single range sample
which is posted in this record.

SALT_100HZ, 10, 10, 0.420, 0, 874, 0.420, 10, 874, 0.400, 20, 978, 0.530, 30, 1010, 0.460, 40, 935, 0.410,
50, 865, 0.410, 60, 880, 0.470, 70, 952, 0.460, 80, 915, 0.460, 90, 941,

Shows that there are 10 expected laser samples and 10 where received.

The range of the first sample is 0.420 meters.

The amplitude of the first sample is 880 units.

The delay time from the start of the 100ms window is 0 ms for the first sample.

The range of the second sample is 0.420 meters.

The amplitude of the second sample is 874 units.

The delay time from the start of the 100ms window is 10 ms for the second sample.

SALT _TEMP_10HZ, 34.6,
Shows the temperature sample obtained from the LDM301 device.

SCAL_SWITCH, 0, 0, 0,
Shows the state of the Cx control switches. 0 indicates open, 1 closed.

SEVENT_FLAG, 0,0, 0, 0,
Shows the event flag number. The first one is incremented each time the Event button is
pressed.

SEM_TIMING, 726, 800, 801, 60,
Shows that the EM data was triggered at 726ms, loaded into the SBC6748 local buffer at 800ms,
transferred to a global buffer at 801ms and sent out on UDP message block at 60ms.

SGPS_TIMING, 799, 715, 799, 801,
Shows that the GPS data was triggered at 799ms, loaded into the SBC6748 local buffer at 715m:s,
transferred to a global buffer at 799ms and sent out on UDP message block at 801ms.

SALT_TIMING, 880, 0, 70, 952,
Shows that the ALT data was triggered at 880ms, loaded into the SBC6748 local buffer at Oms,
transferred to a global buffer at 70ms and sent out on UDP message block at 952ms.
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