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Introduction / State of the Art

Integrated Navigation:
• MEMS-sensors for angular rate 
and acceleration

• GPS raw data
• data fusion using Kalman filter 

precise attitude information
• sensors for barometric and 
dynamic pressure

Flight Control:

• spline-based trajectory
• fully automatic performance 
of missions

MINC-Autopilot-System: Navigation Computer and 
MEMS-based TrIMU 40 mm x 80 mm – 45 g incl. GPS-
Antenna

Lin. Kalman filter RTS smoother

roll angle 0.4° 0.3°

pitch angle 0.4° 0.3°

yaw angle 0.9° 0.5°

1-� -Accuracy of the Attitude Reference System
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Introduction / State of the Art

Ground Control Station:

• input of all relevant parameters:
- 3D waypoint list
- airspeed
- spline-based flight path

• in-flight modification of all 
parameters possible

• monitoring of the UAV

• monitoring of the payload
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Introduction / State of the Art

Carolo T 200

• wing span: 200 cm
• take-off weight: 4-6 kg

• flight duration: > 40 min

• max. payload weight: 800 g 

• payload: - meteorological 

measurement unit

- precision gyros

- night flight equipment

• tasks: - meteorological measurements

- flight dynamic tests

- test flights for new autopilot 

components
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Introduction / State of the Art

Carolo P 200

• wing span: 200 cm
• take-off weight: 4-6 kg

• flight duration: > 1 h 

• max. payload weight: 1 kg

• payload: - high-resolution digital 

camera real 16:9 scale

- 2nd digital camera 

(IR possible)

- two small TV cameras

tasks: - forest observation (Andromeda-project)

- agriculture research

- pipeline monitoring

- civil protection support
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Introduction / State of the Art

One result during the ANDROMEDA 
project:

Georeferenced mosaic made 
of 200 single aerial photographs
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New Autopilot System

Main Computing Unit:
• two processor concept

• STM 32 for data acquisition and 

interface providing (e.g. CAN-bus,

SPI, I²C, UART, servo ports…)

• 800 MHz Gumstix processor for

flight control and navigation

• USB ports for plug-and-play devices

(e.g. USB-UMTS (GSM) sticks)

• realtime Linux system

• Matlab-Simulink Realtime Workshop
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Project SUBVENTO

• Goal:

In case of an emergency, informations about the cur rent situation shall be 
fast delivered to the rescue units using an UAS

• Realisation:

- use of a thermal camera for the 

detection of fires and persons

- futher integration of sensors for 

hazardous substances

Miricle KS 110 K 
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Payload > Image Processing

Automatic Fire Detection Algorithm

• OpenCv library

• available for C and C++

1. threshold filter

2. median filter

3. contour searching function based on the FREEMAN C HAIN Code

• geo-referenced fire position in ground control stat ion

• surveillance of the fire growth

• fire expansion direction, and velocity assumeable
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Payload > Image Processing

Presenting of the geo-referenced position informati on 
and the detected fire in the ground control station
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Specifications

Primary Boundary Conditions:

• take-off weight: 15 - 25 kg
• flight duration: 1 - 2 h
• max. payload mass: ~ 2,5 kg
• wing span: 3 - 4 m
• cruising speed: 20 - 30 m/s 

Secondary Boundary Conditions:

• electric or combustion engines  
available

• transportation size: biggest part max.  
2 m long

• different take-off and landing
procedures possible

• Emergency Landing System available
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Specifications

General Conditions:

• easy handling; especially at take-off and landing

• docile stall behavior

• air brake system

• nearly optimal aerodynamic for different airspeeds

• high wing position with positive dihedral angle

• robust structure for landings on rough surfaces

• low restrictions to the infrastructure (catapult, b ungee…)

• variable payload bay for cameras, meteorological se nsor….

• easy and fast assembly

• short turn around time
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Aerodynamical Layout > Airfoils

Airfoil Design Criteria:

• developed for design lift coefficient

• main operating airspeed

• minimum drag at design lift coefficient

• high glide ratio

• high maximum lift coefficient

• airfoil loft designed for easy handling

• noncritical boundary layer (smooth pressure changes )

• critical Reynolds number

• aerodynamic and geometric twist

• airfoil optimized for flaps
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Aerodynamical Layout > Airfoils
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Aerodynamical Layout > Results
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UAV Design
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First Application

Leibniz Centre for Agricultural Landscape Research ( ZALF), Müncheberg

Payload:
• 12 channel multispectral camera (Mini MCA)

• thermal camera

• separate payload computer and energy supply

False Colour Image True Colour Image Thermal Image
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Conclusion / Outlook

Conclusion:

• state of the art

• new autopilot system

• presentation of project-SUBVENTO

• new thermal camera & image processing for automatic  fire detection 

• design criteria for the new Carolo P 360 drone

• aerodynamical layout

• UAV design with modular payload bay

• scientific applications

Outlook:

• in-flight tests of the emergency landing system

• test of a jettisonable undercarriage
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Thank you very much for your Attention!

Dipl.-Ing. Andreas Scholtz
a.scholtz@tu-braunschweig.de

www.aerospace-systems.de


