STM32 based Racer Modifications for Autonomous Flight
[bookmark: _GoBack]The following is specific to the HGLRC Wind5, running the OMNIBUS F7V2 board, but will be similar if not the same for most other STM-32-based flight controller boards. Pin locations and UARTS/SERIAL allocation will most likely differ. Battery changes have a significant effect on vehicle stability with Ardupilot, so going from 3S to 4S or 4S to 6S may destabilize the aircraft and need a full re-tune. 
Hardware Modifications  - 
1. [image: ][image: ]Attachment of GPS/COMPASS to TX6/RX6/SCL/SDA using provided port (no soldering). SDA and SCL are wired directly to each-other and TX from AP connects to RX on GPS. The OMNIBUS F7 V2  icm20602 IMU does have a built-in compass,  which may mitigate some of the vulnerabilities of the sometimes unreliable HMC5883 compass in the BN-880. 

2. Removal of S.Port from TX1 to free up port for ZOON/3DR telemetry
3. [image: ]Soldering of ZOON V1 leads to TX1/RX1, using +5V/GND pads next to TX3/RX3. Tx goes to radio RX, and vice versa. Remove SCA and SCL lines as they are not needed. 
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Firmware Modification (Ardupilot Configuration)
1. Download latest OMNIBUSF7V2 firmware from https://firmware.ardupilot.org/Copter/
2. Use either Betaflight or INAV to flash downloaded firmware to board (No reboot sequence, full chip erase, Manual Baud of 115200) and restart
3. Connect to APM, ensuring that battery power is applied to the board when starting the configuration process.
4. Select Copter – Quad layout, X configuration
5. Go to “full parameter list” and upload latest stable parameters file for the Wind5/Kamikaze 
6. Verify below settings in Full Parameter list:
a. Set “THIS_MAV” to a new unique ID (or GCS will confuse it with others)
b. Ensure that AHRS_ORIENTATION and COMPASS_ORIENT are set to “6” (270-deg yaw offset)
c. [image: ][image: ]Search for SERVO(1-4)_FUNCTION  and re-assign motors 1-4 output to values of (36,33,34,35), Click “Send All” to update parameters. Verify by using the Motor test tab under “additional hardware.” NOTE – Motor Letter ≠ APM Motor # ≠ BF Motor #Figure 1 APM Number and Letter Assignment
Figure 2 Betaflight/INAV Motor Assignment

d. Ensure that RC2 is reversed, otherwise pitch commands will be backwards
	Serial #
	UART #

	1
	1

	2
	NA

	3
	6 (gps1)

	4
	4

	5-7
	N/A for F/W


e. Search for “serial” in the full parameters list, and change the serial ports to match below. Note – APM re-aligns serial ports, so UART#≠SERIAL Port#. 





f. Verify PIDS for Role, Pitch, and Yaw are less than half the minimum suggested range (ATC_RAT_PIT_P <0.05, ATC_RAT_RLL_P<0.05, ATC_RAT_YAW_P <0.5
g. Verify Motor minimum speed is set to 5-7% throttle (Setting)
h. Verify Voltage and Current PINs (Batt_monitor = 4, BATT_VOLT_PIN = 13, BATT_AMP_OFFSET = 0.008, BATT_CURR_PIN = 12, BATT_VOLT_MULT= 10.925, BATT_AMP_PERVLT = 58.0
i. Determine which IMU to use (icm20602 vs mpu6000) and verify (1 is mpu6000)
j.  Check that “ARMING_RUDDER” is set to 0 (disables stick arm/disarm)
k.  If not using an SD card (or none available), ensure “LOG_BACKEND_TYPE = 0” to disable data logging and avoid pre-arm check failures for logger. 
l. Set RSSI input method to 2, and set to RC channel 16 (or whatever channel your RX uses)
m. 

7. Calibrate radios and verify All channel functions are correct. Current Config is below. 
	Channel 
	Function

	1
	Roll

	2
	Pitch (rev)

	3
	Throttle

	4
	Yaw

	5
	Mode

	6
	Tune

	7
	Arm/Disarm

	8
	Throw/Drop

	9
	Autotune

	16
	RSSI









8. In “Standard Hardware” tab, calibrate Accelerometer, Level, and Compass by following the prompts
9. Verify Connection via MAVLINK modem by disconnecting USB and connecting via radio
Firmware Modifications (INAV Configuration)
1. Using Bootloader mode (hold down DFU while powering board), load latest INAV OMNIBUS F7V2 firmware file (No reboot sequence, full chip erase, Manual Baud of 115200)
2. Power (DOES/DOES) NOT need to be applied to enable GPS/COMPASS to be recognized by INAV
3. Set vehicle type
4. On I/O tab, configure UARTS to match below (need to write)
5. De-conflict internal/external compasses
6. Select IMU to use
7. GPS,
8. Failsafe
9. ESC protocol (only supports DSHOT in INAV 2.5+)


Resources
https://ardupilot.org/copter/docs/common-omnibusf7.html
https://digitalelectronicsprojects.wordpress.com/2019/09/10/ardupilot-quad-x-setup-start-to-finish/
https://cdn.shopify.com/s/files/1/2672/8290/files/HGLRC_FD_F7_DUAL_V1_manual..pdf?15015839729200123409
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