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Disclaimers​
 
 

Disclaimer: 
This document is provided for reference purposes only. Information contained herein 
may not apply to all aircraft configurations or operating conditions. Operators are 
responsible for ensuring compliance with applicable regulations and for consulting the 
aircraft manufacturer for configuration-specific procedures, limitations, and operational 
guidance. 
 
This document provides baseline operational guidance. Operators may supplement 
procedures as required for specific missions but shall not remove or reduce existing 
requirements. Additional procedures may be necessary based on mission, configuration, 
or operating conditions. 
 
 
 

1.​ General Procedures 
 

1.1.​ US Airworthiness Requirements – Owner/Operator responsible for continued 
Airworthiness 

1.2.​ UAS Registration and Markings –Owner Operator responsible for UAS 
registration and RID  

1.3.​ UAS RID (Remote ID) - Module installed, enabled, registered by owner operator 
1.4.​ UAS Control Frequency – In Compliance with FCC or local governing agency 
1.5.​ Manufacture Manuals – UAS To Be Operated in Accordance with UAS Operation 

Manuals 
1.6.​ Flight Team Members  

1.6.1.​ Pilot – PIC, Current Part 107 
1.6.2.​ Visual Observer – Knowledge of role 
1.6.3.​ Camera Operator – Able to take over control if pilot incapacitated -Current 

Part 107 
1.6.4.​ System Engineer/Assistant - Knowledge of frequency and voltage 

monitoring.  Assist in preparation and crowd control.   
 

 
2.​ Flight Planning/Preparation   

 
2.1.​ Access feasibility of flight 
2.2.​ Assessment of Proposed Operating Site  
2.3.​ Pre-Notification – Verify if Any NOTAMS  
2.4.​ FAA/LAANC  Authorization, coordination with FAA/FISDO or governing body 
2.5.​ Site Permissions – Obtain from landowners for takeoff/landing 
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2.6.​ Proximity to Air Traffic Control 
2.7.​ Documentation  

 
3.​ Weather  

 
3.1.​ Wind Speeds - Do not exceed over 30 mph winds or gust spreads of 10mph or 

more. 
3.2.​ Precipitation - Do not fly in rain, if flight encounters rain return to launch as soon 

as practical. The airframe and motors are water resistant and most likely will not 
create an emergency however it may affect performance.  

3.3.​ Temperature - Temperatures above 95 F (35C) are allowed however flight time 
and engine performance may be reduced. Limit flight time as much as practical 
and keep an eye on Motor and ESC temperature. If the motor reaches over 250 
degrees at landing, pause flight and allow Motors and ESC’s to cool. Motor 
temperatures over 180C can damage the motor. 
 
Temperature- Temperatures below 35F 2C are allowed, however performance 
can be affected. The biggest concern for low temperatures are poor battery 
performance, and plastic parts becoming more brittle. Keep batteries warm at or 
around 60F 15C. Inspect key structural plastic components for cracks or chips.   
 

3.4.​ Density Altitude - As Density altitude increases, aircraft performance decreases, 
please mind payload and amperage for flights above 5000 feet density altitude. 
Expect lower flight times and higher current draw.  

3.5.​ 500 below ceiling, 2,000 horizontal from cloud, 3 miles visibility 
 

4.​ Site Selection 
 
4.1.​ Sterile Area and Airspace Control  
4.2.​ Only flight members in controlled area 
4.3.​ Separation Distances - Determined by PIC 
4.4.​ Ground Inspections – Wires, Guidelines, non-essential personnel 
4.5.​ Cordoned off from public – tape, cones, signs 
4.6.​ 500 feet from non-participating persons 
4.7.​ Consent from those closer than 500 feet  
4.8.​ Extra security personnel as needed  
4.9.​ See-and-Avoid / Visual Line of Sight - Mandatory 

4.10.​ Notification of Operations -   Local Sheriff, police, fire, gov’t officials – 
permissions/permits as required 

 
5.​ Flight Team Briefing 

 
5.1.​ Take-Off and Landing Zones – Determined before flight 
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5.2.​ Normal Flight Operations –  
5.2.1.​ Max Speed - 
5.2.2.​ Altitude -  
5.2.3.​ Reserve Power – 5 Minutes or follow manufacturers guidelines - See 

Appendix B 
5.3.​ Flight Team Member Positioning  
5.4.​ Roles and responsibility of team 
5.5.​ Communication Plan 

5.5.1.​ Two-way radio and/or cell phone 
5.6.​ Contingency Plan 

5.6.1.​ Abort Parameters 
5.6.2.​ Threats to Mission 
5.6.3.​ Recovery  

5.7.​ Emergency Procedures 
5.7.1.​ All other aircraft have right of way and all flights are to remain within line 

of sight of the UAS pilot and or Visual Observer.  
5.7.2.​ Inform Air Traffic Control if an Emergency 
5.7.3.​ Seek Medical Attention if Required 

 
6.​ Accident Reporting  

6.1.​ FAA Reporting – Report within 24 hours or abide by local governing law 
6.2.​ NTSB Reporting - Or local governing body 
6.3.​ Local Regulations 
 

7.​ Inspection and Maintenance Records –  
7.1.​ Electronic Record Keeping – OK, if stored on appropriate app/software  
7.2.​ Develop an organization level standard operating procedure, specific for your 

intended use of the aircraft.  
7.3.​ Please log: flight location, duration, mission type, takeoffs/landings, battery 

changes, Day/night, BVLOS, abnormalities.  
 

8.​ Pre Flight Checklist: (General) 
 
8.1.​ Visual Condition Inspection of the UAS components; 
8.2.​ Airframe Structure (Including undercarriage), all flight control surfaces, and 

linkages; 
8.3.​ Registration markings, for proper display and legibility; 
8.4.​ Moveable control surfaces(s), including attachment points; 
8.5.​ Servo motors, including attachment points; 
8.6.​ Propulsion system, including power plant(s), rotor(s), ducted fan(s), etc.; 
8.7.​ Verify all systems (e.g., aircraft and control unit) have an adequate energy supply 

for the intended operation and are functioning properly; 
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8.8.​ Avionics, including control link transceiver, communication/navigation equipment, 
and antennas; 

8.9.​ Calibrate UAS as required per UAS manual; 
8.10.​ Control link transceiver, communication/navigation data link transceiver, and 

antennas; 
8.11.​ Display panel, if used, is functioning properly 
8.12.​ Check ground support equipment, including take off  and landing systems, for 

proper operation; 
8.13.​ Check that control link correct functionality is established between the aircraft 

and control station 
8.14.​ Check for correct movement of the control surfaces using the control station; 
8.15.​ Check onboard navigation and data links; 
8.16.​ Check flight termination system and emergency equipment if installed; 
8.17.​ Check batteries levels for aircraft and control station; 
8.18.​ Check batteries are secure and will not move during flight or turbulence.  
8.19.​ Check that any equipment and payloads are securely attached; 
8.20.​ Verify communications with UAS and that UAS has acquired GPS location for at 

least 4 satellites; 
8.21.​ Start the UAS propellers to inspect for any imbalance or irregular operation 
8.22.​ Verify all controller operation for heading and altitude, including; IMU, gyros, 

compass and GPS; 
8.23.​ If required by flightpath walkthrough, verify any noted obstructions that may 

interfere with the UAS; 
8.24.​ Use PIC discretion to avoid potential RF interference; 
8.25.​ Ensure to abide any other supplemental operational guidelines for both aircraft, 

payloads and ground equipment.  
  

8.26.​ Aircraft to Computer Connection: 
 

8.26.1.​ First time use of BOT may require computer configuration to 
connect, once this has been established the computer and aircraft 
will maintain these settings unless altered. To establish drone and 
computer communication via USB, If this process doesn't work then 
Go in this order,Read through first before doing, 

 
8.26.2.​ -Connect USB cable to drone 
8.26.3.​ -Turn on controller (if needed, you can power aircraft only for this if 

desired) 
8.26.4.​ -Turn on aircraft 
8.26.5.​ -Let aircraft boot up 
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8.26.6.​ -If engines are making an arming tone, push engine safety switch to 
temporarily arm the motors (aircraft is safe as you still have to arm 
autopilot to start engines), motors go through a tone sequence, then go 
silent, push motor arm safety switch to disarm motors. (Motor arm safety 
switch flashes red when disarmed) 

8.26.7.​ -Connect USB cable to computer 
8.26.8.​ -Open device manager and find the com port your drone is using. (To do 

this plug in and unplug the usb while you are looking at Com Ports on the 
Device Manager tree, when the USB is plugged you should see this on 
the Com Port tree and it will give you a number associated with that Com 
Port. This will be the com port you select in Mission Planner, this is only 
done once to verify after that you can use Mission Planner to detect the 
com port in the same fashion as before on the device manager.) 

8.26.9.​ -Open Mission Planner 
8.26.10.​ -In the upper right corner of Mission Planner are drop down boxes, one 

labeled Com Port another Baud rate. When using USB we use a Baud of 
115200, when using Data link its 57600.  

8.26.11.​ -With Drone USB connected Mission Planner open, select the com port 
number and the baud rate 

8.26.12.​ -Click Connect, you should see the screen flicker and a box opens up with 
a green bar to show connection and parameter download, once 
Parameters are loaded the screen will come alive and you are connected. 

8.26.13.​ -If it stalls out and doesn't connect we need to troubleshoot Device driver, 
com port, speed and sometimes a bad USB cable. You can also try 
connecting directly to the side of the autopilot, do that if external USB port 
may be suspect. If Autopilot works and external USB does not we may 
have bad wiring or autopilot connection/configuration. 

 
8.27.​ Camera/Trigger: 

8.27.1.​ Camera and Trigger Theory of Operation 

8.27.1.1.​ The aircraft has the ability to carry a multitude of different cameras 
and bind to their specific methods of capturing images. It is 
important to note that not all cameras are the same so it is 
important to understand the specific setup to your drone/camera 
system. Each camera can have a different field of view and time 
delay between captures. Make sure the fight mission made to map 
or autotrigger the camera meet the minimum requirements of the 
camera’s ability. Flights that are low or too fast may not give 
enough time for the camera to reset and get ready for another 
picture, this often gets confused with “it failed to trigger”. The 
triggers are there but the camera can't keep up.  
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8.27.1.2.​ Camera Trigger workflow. To enable the camera to remotely 
trigger by the pilot manually or automatically via 
“do_set_cam_trig_dist” command we first must understand the 
components and configuration in the system. 

 
8.27.1.2.1.​ Camera- The camera must be setup for a remote PWM 

input camera trigger. Check the manual of the camera to 
see how your specific camera is to be setup for PWM 
trigger input. 

 
8.27.1.2.2.​ Autopilot- The aircraft must be configured via Mission 

planner to enable the output of the autopilots camera 
trigger feature. There are a lot of ways to configure your 
autopilot to output a camera trigger. The AgBot is standard 
using PWM from 1100us to 1900us for 1 second (1/10s). 
RC 9 is set to camera trigger servo out. This output can be 
tested and verified using Mission Planner. On the extended 
tuning page RC7 must be set to Cam Trigger 

8.27.1.2.3.​ Aircraft Remote- The remote controller must be setup as 
well to send a signal from a switch to the autopilot RC7 
cam trigger input. Switch C or Switch B is often set to 
Channel 7 output.  

8.27.1.2.4.​ Wiring- Wiring from camera to autopilot is critical. It is 
possible for the wiring from the autopilot to the camera to 
be disturbed, damaged, or simply disconnected. Refer to 
appendix D for wiring schematics.  

 
 

9.​ Emergency Procedures: 
 
9.1.​ Fly Aways  

 
9.1.1.​ Maintain visual contact; 
9.1.2.​ Verify remote controller is powered on; 
9.1.3.​ Toggle flight modes to gain control; 
9.1.4.​ If unable to establish a link, continue to maintain visual sight of the UAS 

and update pertinent authorities. 
 

9.2.​ Loss of GPS 
 

9.2.1.​ If GPS signal is lost in flight, return to home and intelligent flight modes 
will be unavailable; 

9.2.2.​ If UAS is flying erratically but still linked, switch modes from GPS to a 
manual flight mode; 

9.2.3.​ Continue flight without GPS, Pilot the UAS to a safe LZ 
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9.2.4.​ Perform a manual landing and shut down. 
 

9.3.​ Low Battery 
 

9.3.1.​ Maintain visual contact with the UAS 
9.3.2.​ Immediately return UAS to you for landing 
9.3.3.​ If unable to return home, use onboard cameras to spot the closest 

suitable landing zone.   
9.3.4.​ If unable to land before loss of power, PIC has discretion whether to 

deploy emergency parachute or not based on environmental and safety 
factors.   
 

9.4.​ Battery Fire 
 

9.4.1.​ Execute flight termination procedures  
9.4.2.​ If unable to land before loss of power, PIC has discretion whether to 

deploy emergency parachute or not based on environmental and safety 
factors.   

9.4.3.​ Use of Haltron and CO2 Fire extinguishers preferred. 
9.4.4.​ If possible, allow a safe amount of time (approximately 30 min) to pass 

before attempting to salvage or clean up any wreckage.  
 

9.5.​ Lost Link 
 

9.5.1.​ Maintain visual contact with UAS 
9.5.2.​ Verify remote controller is powered on; 
9.5.3.​ Move towards UAS if possible; 
9.5.4.​ If unable to re-establish link: continue to maintain visual with UAS, update 

ATC or pertinent authority with position of UAS 
 

9.6.​ Collision 
 

9.6.1.​ Immediately release all control sticks; 
9.6.2.​ If UAS regains control, maneuver the UAS away from the object and 

return the UAS as safely as possible; 
9.6.3.​ If UAS does not regain stability, it is the PIC’s discretion as to whether or 

not to deploy the emergency parachute and/or initiate manual motor shut 
down to reduce the impact speed. 
 

9.7.​ Loss of Control Surface or Power Plant 
9.7.1.​ Make any and all attempts to steer drone to nearest emergency LZ; 
9.7.2.​ PIC discretion to deploy parachute or utilize emergency equipment; 
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9.7.3.​ If UAS does not regain stability, it is the PIC’s discretion as to whether or 
not to deploy an emergency parachute and/or initiate manual motor shut 
down to reduce the impact speed. 

 
*All parachute systems will be operated in accordance with the manufacturers guidelines. 

 
 

 
10.​ Theory of Operation:  

 
10.1.​ Auto Pilot 

10.1.1.​ The autopilot is a real-time embedded flight control system responsible for 
stabilizing, navigating, and managing an unmanned aircraft. Using inertial 
sensors (gyroscopes, accelerometers, and magnetometers), barometric 
altitude, GNSS positioning, and optional airspeed or vision inputs, the 
autopilot continuously estimates the vehicle’s attitude, position, and 
velocity. These estimates are processed through control algorithms that 
compare the current state to pilot commands or mission objectives, 
generating control outputs to motors and control surfaces to maintain 
stability and follow commanded flight paths. The system supports both 
manual and autonomous operation, including failsafe logic to handle 
signal loss, sensor faults, or power anomalies, ensuring predictable and 
recoverable behavior across all flight modes. 

10.1.2.​  Flight Modes  
10.1.2.1.​ Flight modes determine how the autopilot stabilizes, navigates, 

and responds to pilot inputs. Each mode applies different control 
logic using onboard sensors and navigation data. Mode availability 
and behavior depend on aircraft configuration and autopilot 
parameters. 

10.1.2.2.​ The most commonly programmed flight modes on the controller 
are Loiter, Altitude Hold, and Auto. Additional flight modes may be 
enabled or selected through Mission Planner. 

 
10.1.3.​ Modes 

10.1.3.1.​ Loiter 
10.1.3.1.1.​ Loiter mode provides position, altitude, and attitude 

stabilization.  
10.1.3.1.1.1.​ Aircraft maintains geographic position using GNSS 

data  
10.1.3.1.1.2.​ Altitude is automatically controlled  
10.1.3.1.1.3.​ Roll, pitch, and yaw are stabilized by the autopilot 
10.1.3.1.1.4.​ Pilot input commands velocity and direction rather 

than direct attitude 
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10.1.3.1.1.5.​ Loss or degradation of GNSS may result in 
degraded performance or automatic mode fallback, 
depending on configuration. 

10.1.3.2.​ Altitude Hold 
10.1.3.2.1.​ Altitude Hold mode maintains altitude while allowing 

manual lateral control. 
10.1.3.2.1.1.​ Autopilot controls vertical thrust to maintain altitude 
10.1.3.2.1.2.​ Pilot directly controls roll, pitch, and yaw 
10.1.3.2.1.3.​ GNSS position hold is not active 
10.1.3.2.1.4.​ Aircraft will drift with wind if no corrective input is 

applied 
10.1.3.2.1.5.​ This mode relies on barometric and inertial sensors 

for altitude reference. 
10.1.3.3.​ Auto 

10.1.3.3.1.​ Auto mode executes a preloaded mission. 
10.1.3.3.2.​ Aircraft follows programmed waypoints and commands 
10.1.3.3.3.​ Navigation, altitude, and speed are controlled by the 

autopilot 
10.1.3.3.4.​ Pilot retains the ability to override by switching flight modes 
10.1.3.3.5.​ Mission execution depends on valid navigation and sensor 

data 
10.1.3.3.6.​ Auto mode shall only be used with a verified mission and 

appropriate operational planning. 
10.1.4.​ RTL 

10.1.4.1.​ Return to Launch (RTL) mode commands the aircraft to 
autonomously return to the recorded launch point. 

10.1.4.1.1.​ Aircraft navigates to the launch location using GNSS data 
10.1.4.1.2.​ Altitude behavior is controlled by configured RTL 

parameters 
10.1.4.1.3.​ Autopilot maintains stabilized flight during return 
10.1.4.1.4.​ Upon arrival, the aircraft will loiter, descend, or land based 

on configuration 
10.1.4.1.5.​ RTL may be initiated manually by the pilot or automatically 

due to predefined conditions such as loss of control link, 
low battery, or failsafe events. 

10.1.4.1.6.​ Proper RTL operation requires a valid home position and 
reliable navigation data. Degraded GNSS or sensor data 
may affect RTL performance. 

 
10.2.​ Airframe 

10.2.1.​ A multirotor airframe generates lift and control through multiple 
fixed-pitch, independently driven rotors arranged symmetrically around 
the center of mass. Vertical lift is produced by increasing rotor speed, 
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while attitude and directional control are achieved by varying the relative 
speeds of opposing rotors to create differential thrust and torque. Roll and 
pitch are controlled by increasing thrust on one side of the airframe while 
decreasing it on the opposite side, and yaw is controlled by balancing the 
counter-rotational torque between clockwise and counter-clockwise 
propeller pairs. The rigid airframe provides a stable platform for 
propulsion, avionics, and payloads, allowing precise attitude control and 
vertical takeoff, hover, and landing without the need for aerodynamic 
control surfaces. Autopilot is configured for the specifics of the airframe. 
Power and prefireal payloads are attached to this.  

 
 
 

10.3.​ Controller 
10.3.1.​ The UAV radio controller provides the primary command and control 

interface between the pilot and the aircraft. Pilot inputs are converted into 
digital control signals and transmitted over a radio-frequency link to the 
onboard receiver. These signals represent control axes such as roll, pitch, 
yaw, and throttle, along with mode selection and auxiliary functions. The 
receiver decodes the commands and passes them to the autopilot, which 
interprets them according to the active flight mode and applies 
appropriate control logic. The radio system also supports telemetry and 
failsafe functions, enabling command verification, signal integrity 
monitoring, and predefined aircraft behavior in the event of signal loss. 

10.3.1.1.​ Remote Controller Configuration 
10.3.1.1.1.​ The remote control system is programmable and may be 

configured to meet end-user operational requirements. 
Control channels, switches, and functions can be mapped 
to specific aircraft functions based on configuration and 
mission needs. 

10.3.1.1.2.​ Generic controller configurations may be provided; 
however, switch labeling and function assignment are not 
standardized across aircraft configurations. Control layout, 
channel assignments, and switch functions may vary 
depending on aircraft model, payload integration, and 
autopilot setup. 

10.3.1.1.3.​ Operators shall consult the aircraft manufacturer or 
approved documentation to verify correct switch 
assignments and control logic prior to operation. 

10.4.​ Ground Station 
10.4.1.​ The ground control station is a software-based command, monitoring, and 

configuration interface running on a laptop, tablet, or mobile device. It 
communicates with the aircraft via a bidirectional data link to display 
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real-time telemetry such as position, attitude, system status, and sensor 
data. The GCS allows the operator to configure aircraft parameters, plan 
and upload missions, select flight modes, and monitor flight performance 
during operation. It also provides logging, alerts, and diagnostic tools to 
support safe operation, post-flight analysis, and system troubleshooting. 

10.5.​ Battery and Power Distribution 
10.5.1.​ The battery serves as the primary onboard energy source, supplying 

electrical power to propulsion, avionics, and payload systems. Stored DC 
energy is distributed through a power management system that delivers 
high-current power directly to the motors and regulated power to sensitive 
electronics. Voltage regulation modules convert the main battery voltage 
to standardized levels, typically 24 VDC, 12 VDC, and 5 VDC, to support 
flight controllers, sensors, radios, and payload devices. This regulated 
distribution ensures stable operation, protects components from voltage 
fluctuations, and enables reliable system performance across varying 
load conditions. 

10.6.​ RID- UAS Remote Identification (Remote ID) 
10.6.1.​ Remote Identification (RID) is an FAA requirement that allows unmanned 

aircraft to broadcast identification and location information during 
operation. This aircraft is equipped with an integrated Remote ID module 
at the time of manufacture. 

10.6.2.​ Regulatory Basis 
10.6.2.1.​ 14 CFR Part 89 – Remote Identification of Unmanned Aircraft 

10.6.2.1.1.​ https://www.ecfr.gov/current/title-14/chapter-I/subchapter-F
/part-89 

10.6.2.2.​ FAA DroneZone – Registration & Remote ID 
10.6.2.2.1.​ https://faadronezone.faa.gov 

10.6.3.​ Owner / Operator Responsibilities 
10.6.3.1.​ The owner/operator is responsible for FAA registration, Remote ID 

serial number association, regulatory compliance, and operation in 
accordance with applicable regulations. This manual does not 
replace regulatory education. 

10.6.4.​ ATI Remote ID Integration 
10.6.4.1.​ ATI aircraft are delivered with an integrated DroneTag Remote ID 

module installed and configured at manufacture. ATI does not 
perform FAA account setup or owner registration. 

10.6.5.​ DroneTag Application 
10.6.5.1.​ Remote ID operational status is verified using the DroneTag 

application. 
10.6.5.2.​ https://www.dronetag.cz 
10.6.5.3.​ https://docs.dronetag.cz 

10.6.6.​ Operational Verification 
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10.6.6.1.​ Remote ID status shall be verified via the DroneTag application 
prior to flight. Aircraft shall not be operated if Remote ID faults are 
indicated. 

 
 

 
11.​ Battery Charging 

11.1.​ Charging a battery is fairly simple and easy once practiced and understood to be 
a safe simple process. There are a few specific details to charging that will 
ensure the safety of the equipment property and people. 

11.2.​ Disclaimer: !!Note Improperly setting up charger and battery can result in severe 
damage and bodily harm. Take precautions to ensure proper connections and 
settings of charge prior to charging. DO NOT LEAVE CHARGER UNATTENDED 
WHILE CHARGING!! 

11.3.​ Equipment: 
11.3.1.​ Power Supply- Most chargers are DC powered, meaning they do not 

plug into an AC wall outlet. In order to charge indoors the charger needs 
AC converted to DC. That is the job of the power supply. Having an 
external power supply greatly increases the speed and performance of 
charging. Most AC/DC chargers perform poorly.  

11.3.2.​ Charger- This device takes the power from the power supply or an 
external DC power source and converts it to what is needed to charge the 
battery 

11.3.3.​ Cables- To connect batteries, balancer port, power supply and the like, 
we need wiring and connectors. These can come standard with the 
aircraft or can be altered by the end user.  

11.3.4.​ Battery- Power source for the aircraft. It has 2 sets of connections.  
11.3.4.1.​ 1st Connection is the main battery leads. Large gauge black and 

red power wires. This is how the aircraft both discharges to the 
aircraft and charges the battery.  

11.3.4.2.​ 2nd Connection is the balance tap. This small white connector 
with a few wires in it (depends on cell count) is used during 
charging for battery balancing and safety while charging.  

11.3.5.​ Charging Procedure 
11.3.5.1.​ Cycle: One use of a battery from fully charged to discharged. 
11.3.5.2.​ To charge a battery we need the components above. Please 

consult the charger manual as well as chargers may be different 
between users.  

11.3.5.3.​ Connect Power supply DC output to Charger DC input.  
11.3.5.4.​ Connect Battery adapter charge cables to Charger (some 

chargers have dual ports, repeat for 2nd port) 
11.3.5.5.​ Connect Battery balance tap extension board to charger 
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11.3.5.6.​ Plug power supply to wall or attach DC power leads of charger to 
a battery (12VDC). 

11.3.5.7.​ Battery charger will power up.  
11.3.5.8.​ Select the battery menu that corresponds to the battery type being 

charged. Most AgBot batteries are 22.2 VDC (6S), 7000mah.  
NOTE: INCORRECT VOLTAGE SETTING CAN DAMAGE BATTERY AND CAUSE 
FIRE OR EXPLOSION - ENSURE PROPER CELL COUNT AND VOLTAGE ARE SET.  

11.3.5.9.​ Connect battery charge leads to Charger battery adapters. 
11.3.5.10.​ Connect battery balance tap to corresponding battery terminal. 
11.3.5.11.​ Hold the Enter (2-4sec) button and the charger will respond with a 

tone and a change in display. This starts the charge. 
11.3.5.12.​ The charger will check the battery and ask that you confirm the 

settings. If the settings are correct, push the enter button once. 
The display will show the current charge status. The timer will 
start, the milliamp counter will start to count and the battery is 
charging.  

11.3.5.13.​ The charger knows when to stop the charge, if set correctly it will 
not over charge the battery. Users are suggested to monitor this 
from time to time for the first few charges.  

11.3.5.14.​ If the charge doesn’t stop or you wish to stop the charge simply 
hold the Enter button until the display shows the main menu.  

11.3.5.15.​ Once the charger has completed its charge remove the battery 
from the battery adapter cables, and balancer connector.  

!!NOTE: DO NOT DISCONNECT THE CHARGER BATTERY ADAPTER CABLES WHILE 
THE BATTERY IS STILL CONNECTED. A SHORT MAY OCCUR. ALWAYS DISCONNECT 
BATTERY FIRST AFTER THE CHARGE BEFORE DISCONNECTING CHARGER OR POWER 
SUPPLY CONNECTIONS!! 

11.3.5.16.​ Repeat for additional batteries from step 8.  
11.3.5.17.​ Once charging is done, disconnect the power supply from the wall, 

and disconnect power supply from the charger. Remove all cables 
and store the charger in a cool dry place.  
 

11.3.6.​ Signs of damaged batteries: 
11.3.6.1.​ If your battery has been over discharged it could be damaged. It 

will most likely suffer from loss of capacity not voltage.  
11.3.6.2.​ Puffy battery: If you notice the sides of the battery swelling stop 

the charge or flight. Rapid swelling is a sign of a potential thermal 
runaway and could mean the battery can catch fire. If the battery 
is slowly swelling due to use, usually too much discharging, it will 
soften and swell. This isn’t the same as rapid swelling.  

11.3.6.3.​ Hissing battery: DANGER this could mean the battery is damaged, 
sometimes from a crash. Not often while charging. Hissing is the 
chemistry venting due to the battery package being compromised. 
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THIS MEANS THE BATTERY CAN CATCH FIRE AT ANY 
MOMENT.  

11.3.7.​ Battery Emergency: 
11.3.7.1.​ If the battery is damaged due to crash or improperly charging it 

can spontaneously catch fire. If safe, try to disconnect battery from 
aircraft both electrically and physically, if you can get the battery 
away from the drone and property you can save the aircraft and 
other property from fire. 

11.3.7.2.​ Try to have a metal container like an old ammo can or dutch oven 
to put the battery in so it doesn’t catch anything around it on fire.  

11.3.7.3.​ Use battery safe pouches if available for battery transportation and 
storage.  

11.3.7.4.​ Fire extinguisher: Class D fire extinguisher only, ABC 
extinguishers do not work with Lithium fires. It can also corrode 
the drone. If an ABC extinguisher is used the aircraft is damaged 
beyond repair.  

11.3.7.5.​ The battery must be monitored for 1-2 hours if damaged, this 
should be enough time for a fire to take place if it is going to. The 
next step is to discharge the battery with a charger. Then 
submerge the battery in a salt water bath for 24hrs. Then take the 
battery to a battery recycling facility for disposal.  

11.3.8.​ Battery Storage: In order to get as many charging cycles out of a set of 
batteries it is critical to maintain them correctly.  

11.3.8.1.​ If not in use, shelf batteries anywhere form 50%-75% capacity. 
!!DO NOT CHARGE BATTERY THEN STORE THEM FOR OVER 
2 WEEKS!!  

11.3.8.2.​ Discharge batteries either by flying them or using the Storage 
mode of the charger to put the battery in a storage configuration.  

11.3.8.3.​ Do not store them in direct sunlight. 
11.3.8.4.​ Do not store in a hot car for long periods of time.  
11.3.8.5.​ Allow battery to cool before reuse 
11.3.8.6.​ Do not check batteries on a domestic or international flight. Always 

take batteries on board with you and notify staff you have them to 
keep an eye on them should something go wrong.  

11.3.8.7.​ Keep out of reach from children 
11.3.9.​ Suggestions for Battery longevity.  

11.3.9.1.​ In order to keep the battery living its longest it's critical to try and 
maintain some simple practices to get our money out of our 
battery.  

11.3.9.2.​ Cycle batteries frequently. Batteries do not like just sitting around 
doing nothing; they need to be cycled at at least 2 a month if 
possible. For some of our jobs this is no problem. But those who 
do not fly frequently will suffer from battery degradation. 
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11.3.9.3.​ Charge at 1 C if possible, avoid fast charging or fast discharging 
as much as practical. 

11.3.9.4.​ Rotate battery usage, avoid using one battery all the time while 
one sits and isn’t used as much, try to evenly cycle which batteries 
fly and sit.  

11.3.9.5.​ Avoid fully discharging batteries. If you fly from 100%-0% capacity 
you will damage and stress the battery chemistry reducing 
performance and life cycles. Split flights up so one battery uses 
50% of its capacity and the other battery uses 50% of its capacity. 
They will charge faster and it will increase the number of life 
cycles of the battery.  

11.3.9.6.​ Allow the battery to cool down after a long flight especially in hot 
temperatures before charging. Do not charge the battery while it is 
hot.  

11.3.9.7.​ If possible avoid charging to 100% all the time. If you can fly on 
half the battery it is suggested to charge to 85% and discharge to 
25%. This is the best charging performance. It can take the 
charger the same time to go from 25%-85% as it takes to go from 
85% to 100%.  
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Glossary of Terms 
 

●​ AGL - Above Ground Level.  
●​ ATC - Air Traffic Control 
●​ COA - Certificate of Authorization 
●​ Ceiling - Broken or overcast clouds 
●​ DA - Density Altitude - Air density given as a height above mean sea level. 
●​ DroneZone – FAA web portal for UAS registration and Remote ID compliance. 
●​ EKF - Extended Kalman Filter 
●​ FAA - Federal Aviation Authority 
●​ FCC - Federal Communications Commision 
●​ FISDO - Flight Standards District Offices 
●​ GCS - Ground Control Station. 
●​ GPS -  Global Positioning System 
●​ IMU - Inertial Measurement Unit 
●​ LAANC - Low Altitude Authorization and Notification Capability 
●​ LZ - Landing Zone 
●​ METAR - Aviation Weather Report.  
●​ NOTAM - Notice to Airmen. A notice released by an aviation authority to alert PICs of 

potential hazards on a flight route, or at a location that could affect the safety of the flight.  
●​ NTSB - National Transportation Safety Board 
●​ Part 89 – FAA regulation governing Remote Identification of Unmanned Aircraft. 
●​ Part 107 - Current FAA regulation governing commercial UAS operations in USA. 
●​ PIC - Pilot In Command. Responsible for all flight operations. 
●​ PWM - Pulse width Modulation  
●​ RF - Radio Frequency 
●​ RID - FAA mandated system for broadcasting uncrewed aircraft identification and 

location data. 
●​ RTL- Return to Launch  
●​ UAS - Uncrewed Aerial System. 
●​ UAV - Uncrewed Aerial Vehicle  
●​ Visual Observer (VO) - Responsible for monitoring the operational area to ensure that 

there are no hazards that may endanger the flight or people not part of the UAS flight 
operation team.  

●​ VLOS - Visual line of sight.  
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Appendix A 
 

 
Requirement for Visual Observer - VOs will be briefed by PIC prior to all flights.  The VOs 
primary responsibility will be to maintain Visual Line of Site with the UAS and assist the PIC. 
 
Aircraft: 
 
Model​ ​ Brand​ ​ Model #​ Approx. Manufacture Date​ S/N 
​ BOT    ATI 
 
Payload & Communications 
 
Payload control and monitoring links depend on exact payload used; which includes a 
secondary 2.4 GHz transmitter/receiver for motion control and real-time video transmission feed. 
 
Operating Frequencies - 2.400-2.483 GHz; 5.725-5.825GHz; 900MHz 
 
Request of NOTAM  
 
A distant (D) NOTAM must be issued when unmanned aircraft operations are 
being conducted outside of the blanket 200-foot COA. This requirement should 
be accomplished: 
(a) XXXX  or NOTAM issuing authority, 
or 
(b) By contacting the NOTAM Service Station at XXXXXX 
not more than 72 hours in advance, but not less than 
24 hours prior to the operation, unless otherwise authorized as a special 
provision. The issuing agency will require the Name and address of the pilot filling the NOTAM 
request, Location, altitude, operating area, Times and purpose. 
Submission of Plan of Activities 
At least three (3) days before  
Name and phone number of the operator for the UAS  
Name and phone number of the person responsible for the on-scene operation 
of the UAS; 
Make, model, and serial number or N-number of the UAS to be used; 
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Name and certificate number of the UAS PICs involved 
A statement that the operator has obtained permission from property 
owners and/or local officials to conduct flights made available to the inspector 
upon request; 
A description of the  activity, including maps or diagrams of any 
area, city, town, county, and/or state over which will be conducted 
and the altitudes essential to accomplish the operation. 
 
 
 
Additional Operational Guidelines  
 
Standard BOT Aircraft Preflight Power up procedure: 
 

1.​ Verify airspace of operation verify flight plan airspace authorization LAANC 
2.​ Remove aircraft from the case and unfold arms, make sure the C-clip that holds the arm 

is not cracked or broken. 
3.​ Extend landing gear legs and ensure locking mechanisms are secure. 
4.​ Install props, make sure not to force threading of the propeller, if the propeller does not 

want to thread make sure you're installing the correct propeller per rotation of the motor. 
Props should easily thread and tighten, do not over tighten the propeller.  

5.​ Ensure dome and GPS antenna are correctly attached and orientated and that dome will 
not depart aircraft during flight. 

6.​ Install and secure payload. 
7.​ Install and secure Batteries, make sure they are secure and will not get loose after 

turbulence or vibration. Make sure battery wires and connectors will not interfere with the 
propeller, min distance of object to propeller is .5 inch. 

8.​ Ensure aircraft batteries and controller/GCS batteries are charged for flight. 
9.​ Attach antennas if removed. 
10.​Power up the ground station, connect data link cables to controller or computer. 
11.​Power up controller, ensure switches on controller are in the default startup position. 
12.​Open applicable RID app, connect to drone, verify RID status is good and no faults, 

verify authorization of planned flight.  
13.​Position aircraft in a good location for takeoff and landing, make sure no dirt rocks or 

debris will get kicked up during takeoff and landing. 
14.​Power up one aircraft battery and look at lights and listen to tones for proper boot up. 
15.​Once boot up is complete, plug in the second battery, make sure battery connections are 

secure and not easily unplugged or too difficult to plug in. 
16.​Press Motor Arm Safety Switch if intending to run motors, if not arm then disarm so ESC 

don’t emit a constant tone. 
17.​Verify controller connection to aircraft, commence connection of aircraft to GCS laptop or 

tablet. Verify correct information is present on GCS. 
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18.​Load mission on aircraft if created, verify on Flight Data page mission is present and 
correct. 

19.​Turn on video equipment and verify video and or payload control is correct.  
20.​Set any camera settings, calibration or reflectance panel capture is performed.  
21.​Verify enough memory for the mission is present on the SD card of the camera. 
22.​Verify the area is clear for launch, verbally announce takeoff or landing loudly so people 

can hear. 
23.​Arm autopilot using controllers and prepare to fly aircraft, keep those fingers on the 

control sticks until stability is verified. Select flight mode and commence flight.  
 
After landing recovery: 
 

1.​ Make sure the landing area is clear and announce landing.  
2.​ Fly aircraft manually or in an auto land flight mode to a position directly over the intended 

landing area one aircraft diameter above the landing spot. Once stable and no lateral 
movement is noticed, the final touch down decent.  

3.​ Once on the ground bring the throttle to lower most mid stick on the throttle stick and 
wait for the engines to go to idle.  

4.​ Once engines are at idle you can disarm moving the stick to the bottom left or simply 
keep the throttle center and all the way down and engines will disarm after 15-30 sec. (if 
by lowering throttle the engines do not go to idle do not use the throttle stick to disarm as 
this could cause the aircraft to tip over, the aircraft will idle the engines if it has verified it 
has landed on the ground. Keep throttle low and center and wait until it disarms itself) 

5.​ Once propellers have stopped, approach the aircraft and either power off using battery 
connectors or disarm the motors.  

6.​ If changing payload please power off as most payloads cannot be installed or removed 
with power applied to aircraft.  
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Appendix B: 
 

ICAW 
Instructions for Continued Airworthiness 

 
Airframe: Quadcopter tractor motor type. Main material types are carbon fiber, nylon, ABS, 
Aluminum. Most all these materials are on condition inspection. Most pre and post flight 
inspections will cover most of the airframe and its parts current condition. If an aircraft has 
suffered any impact from flying or handling please inspect all parts as below.  
 
It is advisable that a more thorough inspection of airframe components be performed every 3 
months or 30 battery cycles whichever comes first.  
 
The frequency of inspection is directly related to the amount of use the aircraft gets. The more 
you fly the more you need to inspect. The hotter or colder the conditions the more the stress on 
the airframe. Also dusty or wet conditions add to wear of parts and components.   
 
Carbon fiber parts need to be inspected for cracks or stress, use a shop rag and wipe the 
surface of the carbon parts, if the rag gets hung up or caught on any carbon surface inspect the 
area, usually a piece of the rag will get caught on the small carbon fibers if they are damaged.  
 
Nylon and plastic parts should be inspected for cracks, stripped out hardware, wear and or 
heat damage. Look for discoloration and warping as that is what plastic does when overheated. 
Nylon cannot be glued, it is advised to replace nylon parts if damaged. ABS can be field 
repaired using Acetone.  
 
Hardware on the aircraft is a combination of metric 2.0mm 2.5mm 3.0mm and 4.0mm These 
fasteners often use blue loctite for security, loctite can adversely affect the durability of plastic. 
Be cautious when replacing hardware with loctite close to plastic parts, use loctite sparingly and 
be sure to remove excess. The aircraft also has many nuts installed, mostly 3mm nylock nuts, 
make sure at least a thread of the screw protrudes from the screw so the Nylon lock ring has 
contact with the screw. Other nuts may need loctite and or a lock washer if not using the self 
locking nylock nuts.   
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Aluminum parts inspect for dings, dents, bending, or cracks, corrosion. Repair or replace as 
required.  
 
Landing gear are designed to keep the payload from touching the ground, they also function as 
a way to absorb a rough landing and are sacrificial. Make sure the gear locks into place when 
down and when retracted stays in place and is not loose, gear should remain in a position set by 
the handler and not swing freely, adjust as necessary.   
 
Battery mounts are on condition inspected. The intent of the battery holder is similar to the 
landing gear, they are meant to break free in the event of a crash. Make sure the battery is 
firmly attached to the mount. Make sure the velcro strap is in good condition, if you see fraying, 
or the velcro doesn’t hold as it should then replace the strap. Check for secure hardware and 
that the plastic is in good condition. Silicon tape is used as a surface for the battery to adhere to 
while attached. If the silicon tape is exposed to dust and debris it can reduce the stick the tape 
has and not keep the battery from sliding on the battery mount, please replace the silicone tape 
as needed to keep the battery from sliding while strapped to the mount.  
 
Arms and Engine Mounts are on condition, if a hard landing or accident while ground handling 
has occurred please inspect the engine mount for proper orientation or damage. It is important 
the motor mount be parallel to the upper center plate of the airframe, the human eye can detect 
an engine mount that has rotated on the arm, simply loosen the engine mount screws a little, 
rotate the motor mount until the motor is level to the center plate and retighten the screws.  
This airframe has foldable arms however this feature introduces areas of note to pay attention to 
if used frequently. The arms pivot at its root, this is done using screws, if the arms are folded it 
can loosen these screws, please keep a close eye on these screws as the arm can come loose 
over time. See diagram.   
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Payload Mount Rail: are a key function on mounting external payloads to the aircraft, it is a 
simple Picatinny rail that when coupled with the quick disconnect make it easy to attach and 
move payload articles. Make sure the rail is securely fastened and that the quick release is 
correctly attached. If you feel play in either the quick release of the mounting of the rail, inspect 
and adjust as necessary.  
 
Engine and PowerTrain:  
Motors: are on condition inspection, items to inspect are bearings for noise or friction. Play in 
the vertical axis of the motor, over time the collet at the bottom of the motor can come loose and 
cause the upper part of the motor to move away from the bottom part, if this occurs please 
resecure motor shaft collet per KDE manual. Get used to how it feels to move a motor by hand, 
we have multiple motors on the airframe and they all should behave the same way when 
manipulated. Bearings can wear out over time especially if in hot dusty climates, please 
routinely oil the bearings of the motor when needed.   
 
 
 
 
 
ESC’s: (electronic speed controller) drive the motors so they absorb the electrical loads of the 
engine and most likely suffer damage if the motor is suddenly stopped or prolong heavy loads 
are exerted. It is hard to inspect ESC’s and usually it is recommended they are replaced if 
crashed. Contact ATI for more information.  
 
https://www.kdedirect.com/collections/uas-multi-rotor-brushless-motors/products/kde4012xf-400   
 
Propeller/Rotor: Propellers are carbon fiber and on condition inspected. If damage is suspect 
and a prop strike has occurred please inspect the propellers for cracks, out of balance or track, 
and mounting defects. Use a shop rag to wipe the whole surface of the propeller, if the rag 
catches on any carbon inspect further. Look for pieces of the shop rag on the propeller, if the 
carbon is compromised it will snare the rag. Make sure the propeller is tracking. Look for 
vibration coming from the engine by observing the aircraft in flight and looking at parts such as 
the landing gear leg for shaking or vibrating.  
Propeller mounts are aluminum, make sure the threads are in good condition and not showing 
signs of stripping. Some propeller mounts can bend if damaged so if you suspect a prop strike 
inspect the propeller mounts and hubs for damage. Cracks originating from center to 4 inches 
are considered unrepairable and unserviceable. The only portion of the propeller that can be 
serviced is the tips. Contact ATI for service recommendation.  
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Some AgBots have three or two blade propellers that fold and need to be unscrewed to remove. 
If you have one of these propellers then you need to check blade tension on each blade relative 
to the blade holder before each flight. The blade holder is aluminum and it can change tension 
due to temperature and vibration. Ensure each propeller blade has the same tension, as a 
difference in tension can cause a blade to swivel more than the adjacent blade causing an out of 
phase (non equal degrees of separation, ie. 3 blade is 120deg, 2 blade is 180deg). Out of phase 
can cause vibration. The blade tension should be enough to eliminate play. When you unfold the 
blades they should stay in place and not loosely move on their own. It should require a small 
amount of effort to move or fold a blade.  
 
If you see the end of your landing gear vibrate this can indicate a propeller that is out of 
balance, track or phase, OR something loose like an arm, engine mount etc... Please land 
and inspect propeller and airframe hardware and structure. 
 
Power Distribution: The top plate of the aircraft is a PCB board designed to take battery power 
and distribute it to each arm and to the voltage regulation for the autopilot and accessory 
equipment installed on aircraft. DO NOT Drill holes in the top center plate of the aircraft as you 
could short out power and ground. Any cracks or bending of the top center plate deems it 
unsafe for operation and should be replaced.  
 
Power Regulation: Each aircraft is equipped with 2 5VDC and 1 12VDC power regulators that 
get their power from the PBD. 1 5VDC is dedicated the power  
 
Autopilot/Sensors: Autopilot is Pixhawk 1, Pixhawk 2.1, Cube Black or Cube Orange. Their 
hardware runs Ardupilot firmware. Inspect on condition mounting hardware and cables and 
connectors. Pixhawk 1 does not have locking connectors so ensure they are connected properly 
and secure. Ensure wire bend radius is not over 1.5 times the diameter of the wire gauge. 
Ensure servo connectors on the back of the autopilot are secure, they are not locking. Cube 
autopilots have locking connectors so make sure they are seated. Sometimes individual wires at 
the connector can become unseated, you will see the metal pin starting to protrude out the back 
of the connector. If you see pins coming out of connectors contact ATI for repair procedures.  
 
Antennas depend on your specific radio controller, telemetry, and video link equipment 
integrated at the time of purchase. No matter what the configuration of your aircraft, antennas 
must be installed correctly before power up. Most Radio Frequency gear and equipment cannot 
run correctly without the antenna installed and can cause substantial damage if operated 
without the antenna. Inspect antennas for damage and security, also inspect the antenna 
mounts for damage or security. Some antenna connections have different polarity connections. 
Pay close attention to the type of coax connection as it can be possible to put the wrong 
antenna on the wrong coax disconnect. Remote ID hardware is embedded and inspected 
on-condition. Antennas associated with Remote ID shall be inspected for security and damage 
during routine maintenance. 
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Payloads: There are many different types of payloads the aircraft can carry. From cameras to 
hooks, winches, or object releases, payloads have their specific requirements. However most 
payloads all require power to operate and therefore must be installed and removed from the 
aircraft without power applied. This is especially true for cameras. Make sure if you are going to 
install your payload that power is off when installed or removed. Make sure your payload is 
properly secured and connected. Make sure your payload is within the operating range of the 
airframe. It is possible to reduce battery weight if a heavier payload is required, just know that 
endurance and agility may be affected so fly the aircraft carefully when at maximum payload 
capacity is used. Contact ATI if you plan on altering the payload of the aircraft dramatically.  
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Appendix C: 
 

Components and Limits 
 

Purpose: Below is a list of components and limitations for the AgBOT quadcopter. These limits 
are based on conditions of ambient temperature, pressure, at sea level. Conditions directly 
impact aircraft performance so take into consideration the current environment and adapt. If this 
is a new location, and the current conditions are new, please take the time to consult manuals, 
documentation, and the manufacturer for guidance.  

 
Airframe Configuration VTOL Quadcopter Material Carbon Fiber Frame, Nylon, ABS  
 
Motor: KDE 4012 400KV, ESC KDE 35 Amp 
 
Propeller: TRI KDE 15.5", Dual KDE 15.5", Dual 16x5” Tiger Prop  
 
Flight Controller: Ardupilot, Cube, Here GPS, Here2 
 
Ground Control: PC, Android, iOS.  
 
Flight Radio: Taranis X9D, Here Link 
 
Operating Temperature: -10 to +40 Deg C (battery limitations override temperature rating of 
airframe) 
 
Operating Freq: 5.8 GHz, 2.4 GHz, 900 Mhz 
 
Operating Freq Range: 1 mile to 26 miles Depending on configuration.  
 
Weight (incl. sensor and battery) 4.7 kg (10.4 lbs) 
 
Length (Motor Center to Center) 70cm (27.5 in) Height 40cm (15.75 in)  
 
Case Dimension 112 x 40.9 x 35.5 cm (44.16 x 16.09 x 14 in) Loaded Case Weight 24.3 kg 
(53.6 lbs)  
 
Battery Dual 6S 7000 mAh,  25C, 25 Volt, Available 5VDC regulated and 12VDC Regulated 
 
Charger 12-24 Volt 500W 2 Chan Multi Charger: Power supply 115, 240 VAC input 12VDC 40 
Amp Output 
 
Flight Time (no payload) 30 Min with reserve.  
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Appendix D: 

 
 

Wiring Diagrams and Schematics 
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Limitations 
 

Operation of ATI-manufactured or custom aircraft is subject to 
regulatory, environmental, and configuration-specific limitations. The 

owner/operator is responsible for ensuring compliance with all 
applicable laws, regulations, and operational constraints. 

 
 
 

Liability Statement – End of Document 

Add as final section, no heading hierarchy change: 

Liability Notice​
 ATI aircraft systems are intended to be operated by trained and 

qualified personnel. The owner/operator assumes responsibility for 
regulatory compliance, safe operation, maintenance, and use of the 

aircraft and associated equipment. ATI assumes no liability for 
misuse, unauthorized modification, or operation outside applicable 

regulations or published guidance. 
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