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Introduction 

 
The Unicorn platform is and inexpensive and durable air vehicle for UAV research and 
development.  Coupled with the Kestrel Autopilot and Virtual Cockpit, it has proven to be a 
reliable test platform as well as an effective end user training tool.   
 
While not intended for novice users, this guide is designed to provide step-by-step instruction for 
UAV and ground operations specific to the delta wing platform, the Kestrel Autopilot, and Virtual 
Cockpit ground control software when delivered by Procerus as a ready-to-fly UAV system. It 
assumes a certain level of experience and familiarity with terms and does not replace a working 
knowledge of the Kestrel Users Guide.  It also assumes the air vehicle and associated 
components are flight worthy.  When purchased from Procerus, Unicorn specific default values 
are set (ex: take off speed) and should not be changed until you become familiar with the system 
overall. 
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Equipment Checklist 

 

¶ Laptop (battery charged) 

¶ Virtual Cockpit ground control software properly installed 

¶ Game pad controller 
 

¶ Aircraft (with all onboard equipment in place and functioning properly) 

¶ UAV Lithium polymer Batteries (charged) 
 

¶ Commbox with antenna (charged) with power cord (optional) 

¶ Serial cable (optional USB adapter if needed) 
 

¶ Video Equipment (battery charged), cables, tripod antenna / receiver.   
 (DV deck, video capture card, or TV as desired for video viewing & recording) 
 

¶ Repair kit / tools (props, tape, etc.) 
 

¶ Pre-flight checklist 
 

¶ RC transmitter (primarily used for tuning and safety purposes) 
 RC experience required. 

¶ RC trainer cable (transmitter to Commbox connection) 
 

 
 
 
 
 
 
 
 
 
 
 

* Laptop, mini DV deck, RC 
transmitter not supplied. Video 
receiver / antenna optional. 
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Virtual Cockpit Main Window 

 

Figure 1 Virtual Cockpit Main Screen 

 
When preparing the Virtual Cockpit (VC) and UAV for flight, your screen should look much like 
the VC main window above which shows the necessary settings and conditions prior to launch. 
 
This guide discusses:    
 

¶ Before You Fly 
o System Setup 
o System Check 

 

¶ Flight Plan and use of Virtual Cockpit 
o VC Modes    (Home, Take offs, Land, Loiter, Rally, Manual, Altitude, Nav) 
o Agent List   (Address, Comm, Batt, Alt, Vel, Sat, RC checkbox) 
o Heads Up Display  (flight info, current mode = Manual, comm strong) 
o Message Window  (Commbox) 
o Pre-flight buttons (Zero pressure, Check sensors, verify Failsafes) 
o Map area  (Flight plan, Rally and Landing points uploaded)  
o Flight plan setup (4 Waypoints, Take off point and Rally and Land points) 
o Launch and Recovery 
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Pre-flight Check 

Prior to each flight it is important to conduct a pre-flight of the UAV and ground control station.  A 
printed copy of the Kestrel pre-flight checklist should have been included with the Kestrel 
Autopilot system.  An electronic copy of the checklist is also available online at 
http://www.procerusuav.com/developer.php.  This guide will explain the steps of the pre-flight 
checklist in detail. 

 

GROUND STATION PRE-FLIGHT 

1. Hardware setup 
1. Boot up laptop 
2. Attach antenna to Commbox 
3. Verify that the video receiver antenna is pointer toward the mission area 
4. Attach serial cable to laptop and Commbox 
5. Attach optional GPS receiver to the Commbox 
6. Attach USB gamepad to laptop 

The Commbox connects to the laptop using a standard RS232 serial cable.  An ñRS232 
to USBò adapter may be necessary if your laptop does not support RS232 connections. 

2. Power on the Commbox 
Power up the Commbox and verify that the wireless modem is functioning correctly.  An 
LED strobe will occur (a sequential flash of the LEDs). 

3. Launch the Virtual Cockpit (VC) 
Running the VC for the first time will automatically add agent 1032 by default (you can 
enter name/color). You may change this in the VC on the Agents pull down menu. 
(ñAgents Ÿ Edit Agent Listò)  In order to communicate with an agent, the agent address 
in the VC must match the agent address stored on the autopilot.  To change autopilot 
address, see Users Guide Chapter 7. 

 

Figure 2 Edit agent list 

http://www.procerusuav.com/developer.php


UAV Flight Guide  

 

6 Copyright © 2004 ï 2008.  Procerus ® Technologies.  All Rights Reserved. 

4. Open Serial Port 
The Virtual Cockpit will automatically open the last serial port used by default.  If not 
correct, select the right port from ñSettings Ÿ Comm and Registryò. (or F7).  The serial 
port will open automatically upon selection. 

 

Figure 3 Serial port selection 

5. Check Commbox Voltage 
Commbox voltage is displayed in the Message Window, which should be a minimum 10V 
prior to flight, (if not, plug in external power).  If voltage drops below 9V land the airplane 
immediately. 
 

Table 1 - Commbox v1.1 LEDs 

LED Label Description 

VC Virtual Cockpit communication 

RC RC transmitter communication 

MODEM Autopilot communication 

BATTERY Battery Status 

POWER On/Off state 

 
 

 

Figure 4 Commbox status in VC message window 

 

Table 2 Commbox Battery LED color code 

Battery LED Condition Battery Status 

Solid Green Charged 

Amber Charging 

Blink Green & Red Low Voltage 

Fast Blink Red Critical Voltage 

 
Note:    Communication is improved by elevating the Commbox antenna up off the ground,  

(4-5 feet or higher). 
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AIRCRAFT PRE-FLIGHT 

6. Disconnect the Motor 
For safety purposes, turn the motor on/off switch to OFF. 

7. Check UAV External Structure 
Ensure that all control surfaces can move freely.  Check the airframe to make sure that 
nothing is loose or broken. 

8. Check Propeller Assembly 
Check props and hubs for damage or fatigue.  Ensure that prop is tightly fastened to the 
motor shaft.  Damaged or loose props can cause excessive vibration and even break 
apart, which can damage the aircraft and harm operators. 

9. Check UAV Center of Gravity 
Ensure the aircraft is properly balanced.  Hold the aircraft up using a fingertip at the 
center of gravity (CG) location on each wing, checking to ensure that the aircraft 
maintains a level position.  Next hold the aircraft up by the prop shaft and one finger on 
the centerline of the fuselage opposite the motor and ensure that the aircraft balances in 
a level position.  If the aircraft does not balance correctly, shift the location of the 
batteries or add ballast weights to move the CG to the correct location. 

It is important to balance the aircraft so that the CG is very close to the correct location 
for the airframe.  An incorrect CG will make the aircraft unstable during flight and could 
create hazardous conditions. 

AUTOPILOT PRE-FLIGHT 

10. Power on Airplane 
Plug in airplane batteries. The amber power LED on the Kestrel Autopilot will light up.  
The servos should also be powered up at this time. 

11. Verify Communication 
The wireless communications link should be established on power up.  This is indicated 
by the comm symbol (small airplane with red waves) in top right corner of the Virtual 
Cockpit HUD.  The red waves in the HUD will disappear when communication is lost. 
Also, users may look at the Agent Status List shown in Figure 6.  The Comm. columns 
show two communications bar graphs.  The graph to the right represents the Virtual 
Cockpitôs packet reception statistics.  Make sure the bar graph remains near full. The bar 
graph to the left is the autopilots received signal strength indicator.  Not all autopilot 
modems are equipped with this capability, thus it may not be displayed. 
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Figure 5 Comm. Status in the Heads-Up-Display (HUD) 

 

Figure 6 Comm Status in Agent List shows as a bar graph over time 

12. Verify Wireless Range 
Periodic range checks may be appropriate to verify proper function of the wireless 
communications link.  While on the ground, and with the Commbox antenna in its normal 
vertical position, move the UAV a minimum of 60 to 100 meters away from the 
Commbox, verifying communications remain strong as noted in the VC.  Wireless range 
of the UAV in the air tends to be six to ten times greater than range on the ground. 

13. Verify Airplane Battery Voltage 
Connect airplane batteries verifying that the battery voltages are sufficient (11V +) for 
flight by observing the battery indicator in the Virtual Cockpit.  The UAV battery voltages 
are visible in the Agent Status List and in the HUD (see Figures 7 and 8).  Note: If flying 
multiple UAVs, only the selected agent status is displayed in the HUD.  Click on Agent 
Address to select the desired Agent.  

 

Figure 7 Battery Status in HUD 

 

Figure 8 Battery status in Agent Status List 

 

 

Warning:  Use only battery sets that are of the same charge.  (Connecting 
batteries of different charge levels can damage batteries or cause unsafe 
conditions). Do not allow the battery voltage to drop below 9.5V on 3-cell Lithium 
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Polymer battery packs.   If this occurs, land the plane immediately.  See Failsafes 
for Low and Critically Low settings, (see Figure 14 below). 

 

14. Verify GPS Lock 
Verify that the GPS has acquired satellite lock.  This usually requires reception from four 
or more satellites.  The number of satellites detected is displayed in both the Agent 
Status list and in the HUD (Figures 9 and 10).  The UAV will only appear in the correct 
location on the map after GPS lock is acquired. (displayed as a wing-shaped icon) 

 

Figure 9 Satellites in Agent List 

 

Figure 10 Satellites in HUD 

The number of satellites displayed in the HUD will be green with satellite lock, yellow 
without satellite lock, and red with the text ñNO GPS COMMò when the GPS is NOT 
detected. 
 

Warning:    If at least 5 satellites are not detected - DO NOT FLY. 

15. Enter Starting Altitude (MSL) 
Depending on whether terrain elevation data is loaded into the Virtual Cockpit for the 
initial UAV GPS lock position, users may see Figure 11 as a pop up window. Select the 
source for the altitude information from the three different radio buttons and press the OK 
button. 

 

Figure 11 Set Launch Altitude window 
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16. Verify Manual Mode 
Make sure the current UAV mode is Manual Mode (Figure 12).  You can check this by 

making sure the Manual button is currently green.  If it is not, click the Manual button 
now.  If you want to assure that the motor will not fire under any circumstances, whether 
in RC or Autopilot control, then place the UAV in ñSafeò mode by clicking ñSafeò. 

 

Figure 12 UAV Modes with Manual selected 

Manual Mode allows users to operate the UAV in a semi-autonomous fashion.  In this 
mode the autopilot maintains a constant airspeed by pitching up and down.  Users have 
full control over the UAVôs roll and throttle using the gamepad.  Figure 13A and 13B 
details the gamepad button layout while in Manual mode.  A more thorough description of 
the different UAV Modes can be found at the end of this document and in Chapter 5 of 
the Kestrel Users Guide. 

 
 
 
 
 

 

 

 

Figure 13 Manual Mode front view 

 
The following sections briefly describe some simple adjustments that can be made to the 
autopilot if outfitting the autopilot into a different airframe.  For those who have 

Manual Mode 
Selector 

Altitude Mode 
Selector 

Pan, Tilt, and 
Zoom of the 

Camera 
Press to Bring the 

Camera to pilot 
view and full zoom 

Camera Switch 

Loiter Now 

Fly Home 

Left and right control the UAV roll  angle. 
When centered aircraft holds current heading.  
 
Up and down control the UAV airspeed. When 
centered aircraft holds cruise airspeed. 

Throttle Up 

Throttle Down 

Navigation Mode 
Selector 

Alternate Function Button 
Camera Zoom Toggle 
 (if enabled) 

Camera Snapshot 

Moves Loiter Point 
Incrementally 


