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SZTAKI Leader of the Artificial Intelligence National Laboratory
Hungary

5 Universities} Researcenters Applied Al research in 6 subprojects:

A Medical University and Institutesfor Experimental A Mathematical foundatiodsOur strength
Medicine andSocialsciences Machine vision, deep learning
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SZTAKI Leader of the Autonomous Systems
National Laboratory

A Component and functional design of vehicles A — _
A Cyberphysical manufacturing and logistics systems
AUTONOMOUS SYSTEMS
A Infrastructure development related tdalazone DO WATCH, DECIDE,
. PRODUCE, DRIVE, AND
A Operation of autonomous systems EVEN FLY

A Testing and validation in industrial environment
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LATEST NEWS All news —>

Apr 13, 2022 Apr 07, 2022 Apr 05, 2022
8 The University of Gyor The Autonomous Systems Test of safety critical
further enhances its National Laboratory, electronics on redundant

scientific and industrial coordinated by SZTAKI, experimental aircraft
cooperations presented in Germany
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Mi ben eg®sz2ti ki a hagyom8nyos
m- dszer eket a dr - nos techno '

A Az unalmas, koszos® sy e s z @felagdatak k i v §latug 94 | ®Wg8ir)ymTvekkel
A Unalmasia geod®ta j-1 tudja mit kell felm®rnie de a
f

g®p automati kusan gly0lg tkim/ahz saedbaet sosk®gtg €150 ne m 0g
A Koszosia | evegRBONn m5magasan rep¢l Rg®p csizm§ja nem
rugal masabban ki alak2?2that-, hegyek k°z°tt [/ erdR
AVesz®ifyesgal mas utak/vasutak fel m®r ®se forgal omk
fel m®dr ®st v®gzRknek, r8§ad8§sul a forgalom i s gyak
A Al ®gi f semiu®® sém is akar mindenf © m®ir &stv §1 t ani
A Haegyszerdi gi tf8d li wemmdentakj lehetaj °© v Rib e n
ADokument 8ci - (mTszaki, jogi aspektusok)
AUt -1lagos adatok®rt nem kel Yaj ra ki menni a terep
AAz irod§8ban | ehet ®rtelmezni, megosztani ®s tov§

AVE8ltoz8sok k°vet®se k®tgaodlgok 8diis &b d oomsnty ket d
AKezelni kell a nagy mennyi s®gT adatot
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Forg szﬁnulnikqpteriz:-( VTOL.: Merevsz8rnyas platfo

2071 30 perc hasznosi d R 40 - 60 perc hasznos 60-90 perc maxi m8Il i s r
20Ha LIDAR egyr ep ¢ | ®a:ls)e | I dR 18-25m/ssebess,®ggel
a k 8cm/pixelf ot - Bonyolult ® s +5km2 (250m-e s r ep¢ |l ®s i m &

nehezebbeni r § ny 2 ¢tniipdl) -
50-100m-esr ep ¢m®FassS8Sg Alacsonyabb hasznos
teher

AFot:26cmmo z g 8.81 mp alatt (20 m/s)
A LIDAR:0.1fokor i e n hiBaclBcme | t &T5@3
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MTszaki h8tt ®r :
5 kg, 1960 mm, 90 percr e p @dL&m/s

Ak8r 1 cm/ pixel f ebbp@5sy 8s (80 m ,
PPK GNSS ut - -fel doamlgozieskdit- )l ever
Kamerai GPS szinkron, robotpil - -ta
Sony A6400 vagy A7 kamera, Zei

Saj 8§t | MU +
szoftverfullpi x 4 d

1 g®p

35 mm

fejleszt®sT GPS +
i ntegr 8ci

g®p

- val

nem g®p, 2 f ®1 g®pé.

mer evszSs8rny

Redund8&8ns meghajtg8s, fg¢igge
sz8rnyfel ¢l etek

433 Mhz + 4G telemetria
OGN (Open GliderNet wor k)
Pixhawk 2.1 robot, Ardupilot FW
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Searcnere 15 minves & oo

OGND1465F
2021.04.20. 12:12:45 - 2021.04.20. 12:13:10
[OGNTRK via GAS,LHBS]

Transmi t distance: 2.1 km

Current tail distance: 15 m i
0 km/h 136° alt 138 m
Drone/UAV D1465F (OGN)

NAPHEGH Track Filter Center Zoom Export
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Gryphon UAS 4,5 kg hasznos teherrel a k 800 percig is lebeg



2.Fed®|fzrezt ®keeslzKk © z ° k

A Elektro optikai szenzor
A RGBf ®ny k ®p caZkRBgm®pxelf el bdpnt §s
A F®nyvis,zepym®sas,$ 8¢ Hvact z s 2) objektuemsk
A Fotogrammetriaif el d o | gvo&I|gi®ks m? hialseg os s §
A LIDAR

A Ak tszemzori t °© H@D.000 pont/mp,t ° wh sszave2cRmp®snt o,s
905Nnm (nem| 8t hla¢ la8omboka | §

A Rendkpomaspoz2(EGPS)®r i entiMREiig®ny el
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A PPKut -feldol goz§gs

A Fotogrammetria gyorsabb a pontos p 0 z 2@csi
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Negyed®viesehdbidBBsent 8§l 8s a
ATer ¢a4,7&km2, 4,33 cm GSD

ARe p ¢:124D3n, 18 m/s, 51 perc

A Sony a6400 (24Mp) i Zeiss Ventum 21 mm
Fotogrammetria (Or t o)tk ®ts z:2 t ® S

APuszt Shdip c panfokkal (GCP) S
AUt - f el dBRKEGPS oldver arm + e
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A Fotogrammetriai szoftver k ® p eask ® p e IGES
poz?2ncki|l -k $szeill eszteni
A GCP-k bej el °sbkkes ebonyolultabb (nincs

e | R z ezbftweses javaslat)
A Terepii djiRel ent Rs
AFel dol igdi®8jsél ent Rs

A Az eredm®nay 6BP-kt RISV ol @gyrea
kev®mb®b?2 zhat - ak

A Nincs m-d a folyamat k©° zbefnel | ®
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Average Ground Sampling Distance (GSD)
Area Covered

Time for Initial Processing (without report)

@ Images median of 60640 keypoints per image

@ Dataset 1081 out of 1090 images calibrated (99%), all images enabled

@ Camera Optimization 0.09% relative difference between initial and optimized internal camera parameter
@ Matching median of 24323.4 matches per calibrated image

@ Georeferencing yes, 10 GCPs (10 3D), mezln RMS error=0.141m

Check Point Name Accuracy XY/Z [m] Error X[m] Error Y [m] Error Z[m]
2 0.0121 0.0084 0.0471

4 -0.0118 0.0042 -0.0202

6 -0.0822 -0.0089 0.0380

8 -0.0094 -0.0009 0.0080

10 -0.0613 0.0086 0.0834

12 -0.0429 0.0124 -0.0011
14 -0.0308 0.0141 -0.0380

16 -0.0345 0.0259 0.0508

18 -0.1526 -0.3036 -0.1968
Mean [m] -0.045956 -0.026646 -0.003193
Sigma [m] 0.046159 0.098357 0.077272
RMS Error [m] 0.065135 0.101902 0.077338

432cm/1.70in
2.397 km?/239.6829 ha

01h:52m:22s
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Area Cowvered
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19

Mean [m]
Sigma [m]
RMS Error [m]

Mean

Average Ground Sampling Distance (GSD) 433cm/1.70in
2.711 km?/271.0887 ha,
Time for Initial Processing (without report) 34m:59s
0.047 0.041 -0.071
0.004 0.028 -0.036
0.006 0.026 -0.042
-0.047 0.027 0.045
0.031 0.026 -0.022
-0.027 0.013 -0.036
0.035 -0.070 -0.054
-0.007 -0.029 -0.097
0.042 -0.036 -0.011
-0.024 0.041 -0.020
0.010 0.013 -0.032
-0.014 0.003 -0.076
0.003061 0.005822 -0.030457
0.027237 0.028432 0.034829
0.027408 0.029022 0.046268
@ Absolute camera position and orientation uncertainties

X[m] Y[m] Z[m] Omega [degree] Phi [degree]

0.007 0.007 0.006 0.002 0.002

0.000 0.000 0.001 0.001 0.001

Sigma

A Dr - n domgrammetriai szoftverek (Pix4D, Agisoft)
ebbe azi r § nhaladaak

A GCP-k bej el "mdmPs B¢ k s,Rasakse | | en
m®r ®s e kr e

A Terepii daRcsony

A Fel dol igdam&eny (34 p)***

A Azer e d m®miythe KOO0 GCP-nk lenne

AUt -fel dolPPKop beh §tegedt a folyamat
k ©z bfeenl Ih® @W&rko m8k e B8&| ®s ®r e

Kappa [degree]
0.002
0.002
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Fel ¢1 ] 8r - RGB pontfel hR

A pontfel hR minRs®ge f¢g¢gg a k®pek mi nRs®g®n t %l a feld
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el ¢l J8r - RGB pontfel hR magass &

AKitakar8§smentes ter¢leten j- alapot ad
A Pontfel hR vastags8§ga ®s zaja jelentRs



A Bel 8t a | cAnjb-olz akti ead@s z2ti a fotogrammet:r

A R®sz| etgazdagabb ®s sokkal pont osabb ®s



Adat ok el l enRr z®se

Pont sT:( ms ®RI ®rt ®kel het Rek ki a r®sz|l etgazdag el eme
Lef ede(nelysstega nmeRlly f el ¢l etek ®rt®kel het Rek ki), ez®rt

Egym8shoz val- pontoss8gi vizsgs8lat (fRIeg magass&8gl
Fol di m®r ®s ek ®s a | ®gi fel v®tel ©°9sszevet ®se
I+o.o5m

001m
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A Aut -p8lya projektekre 38 oldalas dokumentum (megr e
f-l 1T a strukt¥%r §val)
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Kiértékelési utmutato:

Felfestések

Folyamatos felfestés

Minden folyamatos felfestést, melynek f6 célja az elvalasztas, és ennél tébb funkcidja nincs, (tehat
példaul nem fekvérendért jelol) folyamatos vonallal jel6liink a felfestés kézepén.

Réteg: Felfestes_folytonos

Szaggatott felfestés

Minden szaggatott felfestést, melynek f6 célja az elvalasztas, és ennél tébb funkcidja nincs,
folyamatos vonallal hizunk meg a felfestés kozepén.

Réteg: Felfestes_szaggatott

Felfestes_szaggatott




