YTH UART tool

Abstract
This tool provides UART (serial) connection to the Typhoon H drone or to the CGO3+ camera.

Once connected the tool offers three functions:
* Act as replacement for the Typhoon H GUI.
* Act as gimbal checker. With this function you can read and record a lot of data coming from
gimbal or camera itself. And you can try to calibrate the gimbal.
* Act as flight controller to tilt and rotate the camera. This offers the possibility to reuse the
camera for other purposes. This part is only a demo.

To use the tool as replacement of the Typhoon H GUI is the main use case. This functionality offers
a deep insight how the flight controller interacts with its sensors. It is a good tool for a first
diagnosis in case of problems.

Another use case is to fully calibrate the gimbal of the CGO3+. This functionality is experimental.
Use it on your own risk.

Download this tool at: https://github.com/h-elsner/CGO3p_control
Binaries for Windows and LINUX are available. For MacOS you must compile it by yourself.
Source code is there.

Installation: No installation, simply unzip the file. It is a portable application. You need only the
executable for your OS.


https://github.com/h-elsner/CGO3p_control

YTH tool as replacement for the Typhoon H GUI

Power up the drone. Once fully booted connect the drone to PC via data-capable micro USB cable
to the PC and start the YTHtool. Select the proper COM port.

For Windows OS this is usually the last one in the list. It will be selected by default. If the COM
port is missing double click on the port selection to refresh the list.

For LINUX select ‘/dev/tty ACMO’.

Once connected we have three pages:
¢ Sensor information,
e GPS information,
* System / Settings.

Sensor information
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e CYTO Accelerometer
# connect Key ‘Vame Key value ‘ Key value
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¥ Close Pressure sensor Orientation
Key Value Key Value
Pressure 956.05hPa Roll -3.0
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Temperature 35.25°C Pitch -1
35:13.396 EsC @ Realsense Height estimate  |-4.01m Yaw 266.2
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5:7720 R: 194006 Status: OK - Connected

This page shows the values from IMU (Gyro and accelerometer), pressure sensor (Barometer) and
the Orientation as output from the AHRS (Attitude Heading Reference System). For some values
you can create a chart.

Sensor status (present, enabled, healty) for a Typhoon H should be 00A0 FC2F and for a Typhoon
H with RealSense module 02A0 FCG6F. The status represents a bitmap with flags for different
internal systems. All three values should be the same.

The EKF (Extended Kalman Filter) status should always be 00A5. The example in the screenshot
above represents a flight controller with defective IMU.



GNSS information
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dev/tyAcM O #° Act as H480 GUIreplacement &, Act as gimbal checker for CGO3+ T Act as flight controller to CGO3+ (Demo)
‘Yuneec Typhoon H CUI replacement

115200 " sensor information  [lGNSSinformation [l system / Settings
# connect Bosibon 20 satellites visible 0 satellites in use
Key ‘Vatue |
= Latitude 0.00000000 =
Disconnect
L Longitude | 0.00000000 =
=
Altitude MSL | 522.58m 3
Record CSV Altituderel  -4.01m _%
Satsvisible |20 g
Sats used 0 E 20
=3
HDOP 99.99 w
VDOP 99.99 i I S 5 S . S
Fix by Mo position Information. G5 EEEEEEE R EE
xCluse X type © position information, IS coNng E E & &E ZT 2 Z Z Z Z Z Z & &kt 2z ZZ
EEEEEEEEEEEEEETTEEES
Compass 1970-01-01 00:00:00 Not used .u;edforcalculatmn 03:39.033
Key Value 3 g e = -
X 142
¥ 182 3
z 341
Compass variance |0.007
Mag offset X -122
Magq offset ¥ -181
Mag offset Z -106
Velocity [m/s] b Ny
Key |Value f % | - g
Velocity 0.00m/s 5 ; j 2_. q
Vx -0.42m/s A ' - g
-0.20m/s T Tl '
vy / S o
vz -4.64m/fs o, e
Variance 0.000 ' :
 GPS X GlLonass X sBAs . y o o
S:167 R:4117 Status: OK - Connected

This page shows the values from GPS module and magnetometer (Compass) and the velocity.
Comprehensive information about the satellites gives us the possibility to estimate the status of the
backup battery and the antenna of the module. More on this later...

SBAS (Satellite Based Augmentation System) satellites should be included in the calculation for
accurate positioning. Check if SBAS is green.



System /| Settings
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) Yuneec Typhoon H GUI replacement |
.Sensor information .GNSSlnFcrmatmn .Systern,"sattmgs

fdev/tyACMO ¥

115200 el
i Connect Device information Flight Boundaries
Key |Value | Currentvalue New value
Vehicle type TyphoonH Geo Fence (20-2500m) 100 300 a Update
&% Disconnect i
Vehicle ID 00200031-33355115-33355115
ot =
Fw version 1.35 Height limit (20-1000m) 120 120 o Update
Record CSV Fw date 2017-03-03
Real Sense Not mounted
Test motors Messages _ -
e e sRiat PP WARNING Diagnosis: AHRS Not Ready
¥ Close g e et WARNING Diagnosis: AHRS Not Ready

WARNING Diagnosis: AHRS Not Ready
WARNING Diagnosis: AHRS Not Ready
WARNING Diagnosis: AHRS Not Ready
WARNING Diagnesis: AHRS Not Ready
WARNING Diagnesis: AHRS Not Ready
WARNING Diagnosis: AHRS Not Ready
WARNING Diagnosis: AHRS Not Ready
WARNING Diagnosis: AHRS Not Ready
WARNING Diagneosis: AHRS Not Ready
WARNING Diagnesis: AHRS Not Ready
WARNING Diagneosis: AHRS Not Ready
WARNING Diagnosis: AHRS Not Ready
WARNING Diagnosis: AHRS Not Ready
WARNING Diagnosis: AHRS Not Ready
Diagnosis: AHRS Not Ready
Diagnosis: AHRS Not Ready
Diagnosis: AHRS Not Ready
WARNING Diagnosis: AHRS Not Ready
WARNING Diagnosis: AHRS Not Ready
Diagnosis: AHRS Not Ready
Diagnosis: AHRS Not Ready
Create sensor file WARNING Diagnosis: AHRS Not Ready
WARNING Diagnosis: AHRS Not Ready

Enable testing High RPM

Limit text messages to 600 Save text

5:215 R:5331 Status: OK - Connected

This page contains the system information, settings, text messages, and motor test.



CGO3+ gimbal calibration

NOTE: This is an experimental process, not an official tool. This may work or not, no warranty.
You use it on your own risk.

Preparation

You need a mount for the CGO3+ where it can rotate and tilt freely. Connect a Serial-USB
converter (also known as programmer cable) to Gound, Rx and Tx. You can use The USB cable
YUNA100 from Q500 if you have one or any other converter that has 3.3V level. Do not connect
power. Rx and Tx must have 3.3V level.

This is a camera mount
YUNTYH108. You need one
with contact PCB.

Connect Ground to GND
converter Tx to mTx/PWM and
converter Rx to mRx.
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This training video from Yuneec describes the calibration process:
https://www.youtube.com/watch?v=sATbbMajMCk

In short:

Connect Serial to USB converter to CGO3+ UART;

Start YTHtool;
~ Read CGO3 UART 002E0036-5333570A-20313234 -
Jdev/ttyusBo v Connect Record received messages Close
115200 v Disconnect

As Flight controller  As gimbal checker

. - APP.
1
No warranty. You use this tool on your own risk! €GO3 PLUS
L HARD:

Boot time [s]: 89.314 €GO3 PLUS
Serial number: 002E0036-5333570A-20313234 APPV:1.27FIREV: 2.00BLV: 1.18
STATUS value GYRO_POWER Value Show 2nd message YawEncErase
Voltage 15.49 GyroHopex 15.00 GYRO_POWER
| T ZeroPhaseErs
Ampere 0.00 GyroHope' 0.00 EULER ANGLE
Seconds a9 GyroHopeZ -15.00 AccErase
T — —_— ACC
EncDataP 1751 GyroX -0.15 FrontErase
EncDataR 721 GyroY 0.23 TEMP_DIFF
EncDataY 1208 GyroZ -0.45 Channel_data
StageAnglex 71 SpeedHopeP 12.58 fawEncCal
StageAngleY -3.71 SpeedHopeR 4.16 SW versions PreFrontCali
AircraftAnglex 0.00 SpeedHopeY -18.17
e T E— ZeroPhaseCali
AircraftAngley 0.00 SpeedpP -0.15
AircraftAngleZ 0.00 SpeedR -0.51 Power cycle cam
GyroStableX 1 SpeedY 0.00
GyroStabley 1 PowerP 0.00 Gl
GyroStableZ 1 PowerR 0.00

PowerY 0.00

5:164 R:1436 Status: OK

Select the proper serial port. For Windows OS this is usually the last one in the list. It will be
selected by default. If the COM port is missing double click on the port selection to refresh the list.
For LINUX select ‘/dev/ttyUSBO0’.
Click on 'Connect*
Power on CGO3+
Erase:
* Yaw encoder
e Zero phase
* Acc
* Front
Begin with Yaw encoder calibration, wait until success message will appear;
Hold the camera faced forward and leveled (I use the CGO3+ gimbal lock) and start Pre-front
calibration;
Then Zero phase calibration;
Click on 'Disconnect’;
Power cycle the camera;
Click on 'Connect‘ again;
Do Accelerometer calibration;

Note: If ,No ACC Offset,, will be reported or Accelerometer calibration never ends, then try a
Camera Calibration on the drone started by ST16. If successful it will result in ,,ACC Offset OK“.

Simply buttons from up to down, always wait on success message.


../CGO3read

YTHtool as Flight controller (demo)

This is a demo project how to control tilt and pan by your own application. It offers all possibilities
that ST16 has including Gimbal Calibration as it would be initiated from ST16 menu.
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You can record the messages that come from camera (SysID=3) and gimbal (SysID=2). Data from
MessagelD=3 (Gimbal position) will be displayed in the 3 charts.

More information about communication between flight controller and gimbal/camera in
"Format_CamUART_messages.ods".

See also the tool, described here: https://github.com/h-elsner/H480 UART reading


https://github.com/h-elsner/H480_UART_reading
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