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The main UAV developing trends

The main UAV developing trends in near future are:

 Using new materials and new UAV design concepts.

 Application radically new propulsion systems and batteries with high capacitance.

 Increasing UAV application in military.

 UAV miniaturization and increase their computational capability

 Reducing UAV cost.

 Using neural networks and artificial intelligence. Increasing UAV application

for working in groups.

 The other crucial part used in modern UAVs is the soft computing 

technologies such as IoT, AI and the likes.



3 University of Split, Department of professional studies

Autonomous control levels with description 

Levels Levels description Functions

0 Remotely piloted vehicle Controls flight by sensing via On Board

Camera

1 Execute pre-planned mission Preprograms the mission or aborts plans

2 Changeable mission Executes preplanned programs in response to health

and status of UAV

3 Robust response to real-time

faults/events

Senses health and external events of UAV to accomplish

the mission

4 Fault/event adaptive vehicle Is responsible for Off-board Awareness and friendly

systems communicate data

5 Real-time multi-vehicle coordination Coordinates information between UAV and ground

operations through local sensors

6 Real-time multi-vehicle cooperation Responsible for onboard sensing without input from

ground

7 Battlespace knowledge Individual task execution to meet goals

8 Battlespace single cognizance Coordinates tactical group planning, individual task

planning and execution, choose targets of opportunity

9 Battlespace Swarm Cognizance Distributes tactical group planning and chooses targets

10 Fully Autonomous Consciously performs without any assistance or

information
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AUV Design flowchart

Design Electrical systemDesign Mechanical system

Investigate on the AUV concept and Design:

a) Propose the Best design.

b) Study of analytical with analisys of design concept.

c) Finally, choose a concept design.

Sea Trial test

Construction of AUV

SolidWorks Design before send for fabrication

Major / Minor

adjustment and

Change Design

Finalise the AUV Mechanical and 

Electrical Design
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Torpedo shape?

Glider shape

Bionic shape?

Screw shape?

Authonomy more than 3 hours

Requested depth 200m, calculated 300m

Useful Payload extension??

Authonomy based on pattern recognition??

The one hull, two truster concept design

Concept design
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Mechanical System Design
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Hull horizontal cut

Vertical position 

thruster

Horizontal main 

thrusters

Flight controller

Horizontal 

positioning thruster
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Electrical system design

Motion control

 Video processing

Measuring depth

Measuring position

 Hull breaches indication

 Power monitor

 Through hull connections



10 University of Split, Department of professional studies

Electrical components

 Thrusters /ESC

 Bateries

 Video processing computer

 Flight controller

 Digital magnetic compass

 Echo sounder

 Presure sensor

 Radio communication equipment

 Communication equipment
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Power supply and motor drives
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Video and communication wiring diagram
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Flight controller

Experimental usage for submarine 

flight control

Very low or no experience

Extensive refernece for quadrocopter 

application

PIXHAWK 6x / BASEBOARD V1
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Flight controller architectual block diagram
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System integration

 STM32H753 (main, 480 MHz, Cortex-M7)

 STM32F103 (redundant, 72 MHz, Cortex-M3)

 Memory:   2 MB Flash, 1 MB RAM

 IMU (Inertial Measurement Unit):

 2x BMI088 (6-axes accelerometar + 

gyroscope)

 ICM42688-P (high rezolution 

gyroscope/accelerometer)

 IST8310 (magnetometer)

 Barometer: 2x BMP388 (for altitude stability)

 GPS: Supporting dual-GPS (i.e. Holybro GPS M8N 

ili M9N)

 PX4 Flight Stack (basic support)

 To replace internal magnetometer with external?

 Barometer ?? What to do with that?  

How to obtain depth stability?

 GPS does not operate?

Issues to be resolved:
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Thrusters

DIAMONDE DYNAMICS TDS7

7kg of trust  at 24 VDC

THRUSTER T200 

3,7 kg of trust at 12VDC 

 ESC completed 

 ESC completed 
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Baterries

 Manufacturer: Bosch

 Model: PowerTube 625 (625 Wh)

 Voltage: 30-42V

 Current: 25A

 Measures: 416 x 84 x 65mm

 Weight: 3.6 kg

 Max. continuous power: 900 W (36V × 25A)

 Connectivity: CAN bus interface, control of charghing and discharging

 Separate CAN bus controller for BMS only???

 COMM protocole is not open
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 Resolution: 1920 x 1080

 7 pcs. Type: DFM 37UX290-ML

 FPS at full resolution: 143

Video system

 USB connectivity

 3D View

 Lack of suitable image processing software

 FPGA based hardware for connecting cameras?
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 GPS and SDR + controller

operates only at surface

Instalation in external compartment

External Radio module
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To be added to communication system

Underwater networking

Internet of Things Underwater (IOTU)

 Laser modulated VLC – 100MBps  - 50 m – 80kEur

 Ultrasound – 100Bps  - 500m – under 1kEur 

 Currently cable with 

150m and 100MBps
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Disscusion

Thank you for attention

vuksic.marko@oss.unist.hr

tkovacev@oss.unist.hr

Contact information:


