3D pPEeKOHCTPYKLUIA CLLeHN 3a
BIJ€O 3 OEKINMbKOX KaMep

BukoHaB: Bagum Tomaluyk
KepiBHuUK: K.do-M.H. [.B. KptokoBa



MeTa gocnigXeHHs

e PO3rIsHYyTH MmiAXoau ISl po3B’sA3aHHS 3agady 3 3D
PEKOHCTPYKIIII CIIEHU 3a 300pa’KE€HHSIMU Ta/a00 B1JEO.

e Po3poOWTHM 3aCTOCYBaHHS, fK€ 3JaTHE IMOOyJayBaTH
TPUBUMIPHY MOJICJIb CII€HHU, Ha SKy OYJIM CIpsIMOBaHI
KaMepH, Ta OI[IHUTH €(PEKTUBHICTh peatizallli



lnea peanisaduii

Caml. Cam2
picll pic21
picl2. Pic22

pic13. pic23 3dObj_1 = _3dImageFrom(picl1, pic21)

3dObj_2 = _3dImageFrom(picl1, pic12, 3dObj_1)
3dObj_3 = _3dImageFrom(pic12, pic22, 3dObj_2)
3dObj_4 = _3dImageFrom(pic22, pic23, 3dObj_3)
3dObj_5 = _3dImageFrom(pic22, pic23, 3dObj_4)



Peani3oBaHi OCHOBHI npoLecu

Kanibpauisi kamep (calibration).

3acTocyBaHHS eninosnigpHoOl reomMeTpil.

[TobynoBa kapTu HesignosigHocTen (Disparity Map).
[Mobyaosa kapTu rmndunnm (Depth Map).
Bisyanisauis



[ToeTanHa nobygosa 3D mogeni 3 306paxeHb

Single Camera Capture images from
Calibration both cameras

Calculating the
Disparity Map

Postprocessing

Grayscale +
Undisortions +

Stereo Calibration Ractification

Fast Disparity Map

Calculation I l Upsampling
—

F

Y

h 4 . A
Preprocessing
Sharpening Hole Filling
—

POINT CLOUD

Brightness Control +

GENERATION

Gaussian Pyramiding Histogram
Equalization




[lepepaya BiOeO 3 ABOX KAMEP B peXUMi pearnbHOro
yacy

e [P kamepu

e [loTokoBa nepenaya 306pakeHb

RTSP Came... IP Webcam




Pesynbtatu

Puc. 9. Kapra HepiBHOMipHOCTe# 3 (oTo



Pesynbtatu




Pesynbtatu

Disparity Map Depth Map Conversion to PLY
2.311188 s 7.420445 s 33.9950 s
3.02401 s 5.98032 s 25.3691 s
2.21452 s 6.71342 s 30.9215 s

Tabnuus 1. Yacosi BUMiproBaHHS poOOTH anropuT™My




ArnbTepHaTuBa anropuTmy

video data GPS/INS data

GPS/INS data

Input thread Color image
] Data reading/preparation ‘ Gray pyramid
|
Computing }
thread | 2D tracker (GPU)|
J 2D tracks
GPS/INS data

‘ 3D tracker/ geo-location

Geo-located cameras
Geo-located 3D points

Data Structure

Geo-located cameras

| Sparse scene analysis |

Planes for sweeping | image gain
. 3D distribution | Gray image pyramid
| Multi-view stereo (GPU) | Geo-located cameras

Depth maps

Geo-located cameras

" Depth map fusion (GPU) |

‘ Fused depth maps
3 Geo-located cameras
l Model generation | Color image |
Triangular mesh
Texture map

’ Textured 3D Models ]



BucHoBKkU

Peani3zoBaHO KOXHY 3 3agad, ki 6yrio 4eKoMno30BaHO 3 rOfTIOBHOI.
Peanisauis TpaHcnauil KinbKoX Bigeo 3 KaMep B peXXnMi peasibHOro 4acy.
Peanisauis anropntm nobygosun 3D moaeni 3 4BOX 300paXeHb.

Onuc anroputmy ans aHanisy 6e3nepepBHOro NOTOKy 300paXeHb.



B1CHOBKM

e He Boanochk peanizyBaT peKOHCTPYKLiKO CLLEHM 3a BigeO Yepes:

O  BEeJIUKi YacoBi NPOMIXXKN BUKOHAHHSA anroputmy;

O HegoCTaTHKo I'IOTy)KHiCTb 0514 po3napaneneHnx ob4yncneHsb.

e He BMKOpUCTaHHSA pearnizoBaHux anroputMmie B 6ibnioteui OpenCV npunsseno

ao:

O MOXNNBOro 36iNnbLUEHHS 4acCy BMKOHAHHA.



[1pocTip Ana BOOCKOHaNeHH4A

[ocnigntn eeKkTUBHICTL peani3oBaHMUX anropuTMIB Ta IX 3aCTOCYBaHHS.
3aBepLmnTK peanisauito 3a JONOMOrow BBeAEHHS napanenbHnX 004YnCreHb,
SK Le nfaHyBasiocb cno4yarky.

Po3rnaHyTM MOXNUBICTb BUPILLEHHS gaHOI 3a4adi 3a 4ONOMOro anroputmise

3 BUKOPUCTAHHAM BigCnigKkoBYBaHHAM TOYOK.



[1akyto 3a yBary!



