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Što je novo u svijetu dronova?



Tržište dronova 2016.



Kategorije letjelica

Kategorija Microdrone/Igračke Prosumer Profesionalna/komercijalna

Proizvođači Parrot, Cheerson CX-10 DJI, Yuneec Sensefly, DJI

Godišnja isporuka > 10 M letjelica do 1M letjelica <10.000 letjelica

Cijena <700 USD <3.000 USD >3.000 USD

Mogućnosti HD/FHD video
Gimbal, FHD/UHD, 

senzori za udaljenost

Veća nosivost, veći domet i 

autonomija, napredni senzori
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Zrelost platforme i vrijednost tržišta
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Udruživanja, spajanja i kupovine!



Regulatorni okvir

Država

Mogućnost 

komercijalnih 

letova

Potrebna licenca za 

let

Mogućnost 

izvođenja BVLOS* 

letova

Potrebna dozvola 

za BVLOS* letove

Potrebno 

osiguranje letjelice 

za komercijalne 

letove

Potreban trening 

za dobivanje 

pilotske dozvole 

SAD √ √ X X X √

UK √ √ √ √ √ √

Njemačka √ √ X X √ √

Kanada √ √ √ X √ X

Francuska √ √ √ X X √

Kina √ √ √ √ X √

Meksiko √ √ X X X √

Japan √ X X X X X

Rusija X X X X X √

Hrvatska √ √ X X ? √ (C i D kategorija)

*BVLOS – beyond visual line of sight

www.ccaa.hr – Hrvatska agencija za civilno zrakoplovstvo

http://www.ccaa.hr/


Upute za letenje dronom
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Budućnost zračnog prostora - prijedlog 

Amazona



Odabir letjelice – letačke operacije

Vrsta letjelice (multirotor ili fixed wing)
Samogradnja

letjelice

Kupovina letjelice

Mogućnost nadogradnje Da Ograničeno

Potrebo modelarsko znanje Da Ne

Povoljna cijena komponenti Da Ne

Potrebno znanje programiranja uređaja Da Ovisno o scenariju

Dodatne aplikacije/Open source podrška (misson

planner, itd….)
Da

Ograničeno 

„Standardizirano” od strane 

proizvođača

Potrebno izraditi letački priručnik Da Ne

Laka prilagodba specifičnim scenarijima Da Ograničeno

(Pre)definirani scenariji korištenja Ne Da

Odobrenje HACZ/atest ? Da

Jamstvo na uređaj ? Da



Popularne platforme za kontrolu letjelica

Letačka platforma Cijena Vrsta letačke operacije

Flyduino KISS $45 Utrke & rekreativan let

Lumenier LUX $40 Utrke & rekreativan let

SP Racing™ F3 flight controller $70 Profesionalne utrke

3DR PixHawk $250 Samogradnja & autonoman let

DJI NAZA-M V2 $300 Autonoman let & snimanje iz zraka

DJI A3 $900 Profesionalno snimanje iz zraka

???? ???? ?????



Konfiguriranje i podešavanje kontrolera



Intel
®

Aero platforma

 Equipped with Intel
®

RealSense™ technology

 Runs on open-source Linux* operating system

 Pre-programmed flight controller with Dronecode PX4* software

 Support for AirMap* SDK for airspace services

Intel® Aero Ready-to-Fly Drone           Intel® Aero Compute Board Intel® Aero Vision Accessory Kit



PX4 - platforma

 Microprocessor:

32-bit STM32F427 Cortex M4 core with FPU

168 MHz/256 KB RAM/2 MB Flash

32 bit STM32F103 failsafe co-processor

 Sensors:

ST Micro L3GD20 3-axis 16-bit gyroscope

ST Micro LSM303D 3-axis 14-bit accelerometer / magnetometer

Invensense MPU 6000 3-axis accelerometer/gyroscope

MEAS MS5611 barometer

 Interfaces:

5x UART (serial ports),2x with HW flow control

2x CAN

Spektrum DSM / DSM2 / DSM-X® Satellite compatible input

Futaba S.BUS® compatible input and output PPM sum signal

RSSI (PWM or voltage) input

External microUSB port

 The Dronecode Project is an open source, collaborative 
project that brings together existing and future open source 
drone projects under a nonprofit structure governed by The 
Linux Foundation. The result will be a common, shared open 
source platform for Unmanned Aerial Vehicles (UAVs).



DJI platforma

iOS i Android platforma 

https://developer.dji.com/mobile-sdk/documentation/introduction/index.html

https://developer.dji.com/mobile-sdk/documentation/introduction/index.html


DJI Dev Brief Overview

 Tri različita SDK

 Mobile SDK

 Onboard SDK

 Guidance SDK

 Mobile SDK

 High level kontrola leta (idi na tu i tu koordinatu na toj visini)

 Low level kontrola leta (ili X,Y,Z brzina, ili yaw/pitch/roll nagib)

 Realtime telemetrija (pozicija, brzina, visina, stanje baterija…)

 Sustav za automatsko izbjegavanje prepreka (na podržanim 
letjelicama)

 Kontrola kamere, live video feed s kamere, pristup zapisima na 
memorijskoj kartici kamere, upravljanje kontrolerom itd… 



DJI Dev Brief Overview – DJI Mobile SDK

 Potrebno

 Dron

 Računalo s instaliranim simulatorom (DJI ga nudi besplatno)

 Registrirati se na https://developer.dji.com/

 Pokupiti API key za svaku aplikaciju

 Skinuti SDK sa https://developer.dji.com/mobile-sdk/

 Razvojno okruženje 

https://developer.dji.com/
https://developer.dji.com/mobile-sdk/


DJI simulator leta



Mobilne aplikacije

200njak aplikacija u Google store od toga 90% razne igrice i simulatori.



Alati za analizu snimaka

• Ortofoto karta

• Digitalni reljef terena

• 3D modeli 

Mogućnosti

• Mjerenje volumena

• Izmjere terena

• Vegetacijski indeks, stanje tla

2-5GB podataka po misiji 

na 40tak hektara (bez telemetrije)



Senzori 



Scenariji uporabe dronova



Gdje je tu Oracle?

 Oracle Big Data Cloud Services

 Oracle Cloud Platform

 Oracle Java

 Oracle IoT Cloud Services

 Oracle Database 12c Enterprise Edition

 Oracle Spatial & Maps (Enterprise Edition DB)
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Where does Oracle fit in a Spatial/GIS System

Storage

Capture

Rendering

Analysis

Data



The Forrester Wave™: Geospatial Analytics Tools And Platforms, 

Q3 2016 - The Six Providers That Matter Most 
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Oracle Database 12c Location & Spatial Features

 Vector Performance Acceleration: Substantially faster querying and more efficient use of CPU, 
memory, and partitioning

 Parametric Curves (NURBs): mathematically precise representation of free form curves and
reproduced exactly for 2D and 3D data. 

 GeoRaster virtual mosaic: a large collection of GeoRaster objects, rectified or not, from one or
more GeoRaster tables

 GeoRaster raster algebra: new analytical algorithms and faster, parallel raster operations

 GeoRaster image processing: More processing capabilities, more server-side and parallel
processing  

 GeoRaster Java APIs: more APIs that were previously supported only in the PL/SQL API 

 3D: accounts for height when calculating distance between two 3D points

 3D: metadata views for 3D themes, scenes, and viewframes for visualization and analytics

 3D: pyramiding is supported for Point clouds and TINS  

 3D: Contour lines can be generated from point clouds

 3D: geodetic data supported in Linear Referencing System functions

 Geocoding: supports point address geocoding for countries that don't have address ranges and
language support for countries that have addresses in multiple languages. 

 Routing engine: advanced routing restrictions and conditions, such as truck-specific routes

 Spatial Web Services: A Web-based Administrative Console for Web Feature Server 1.1 

20.10.2016. 28



Budućnost – iznimna brzina inoviranja

#1 Podaci – kako upravljati, razmjenjivati i analizirati podatke.

#2 GIS – integracija s GIS sustavima

#3 Senzori – povezivanje i interpretacija podataka

#4 UTM – integracija autonomnih sustava u postojeće sustave

#5 Sense & Avoid sustavi – nova rješenja i scenariji

#6 BVLOS – letačke operacije na daljinu >100km

#7 Sigurnost i privatnost – zaštita sustava

#8 Sustavi za detekciju i ometanje dronova



IN2 Dronefest



IN2 d.o.o.

Marohnićeva 1/1

10000 Zagreb, HR

tel: +385 1 6386 800

www.in2.hr

Kontakt: tihomir.sasic@in2.hr
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