PyHKUMOHaNbHOCTb cbeMKn 3D-naHopam
B MOGMNBbHOM NpunoxkeHuun ot A po lNpoa.
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Y10 Hac »koeT ceroaHa?

UTo Takoe naHopambl? Buabl naHopam
Noes, ons yero MoXKHO UCosnb3oBaTbh
OB30p U3BECTHbLIX PELLUEHNN ONA CO30aHUS

UTo HYXXHO caenaTtb, YTODbI BHEOPUTL Ha KITMEHTaX
[MpobriemMbl, C KOTOPbIMU CTOSTIKHYITUCb NPWY BHEOPEHUN
NTorn
[lemka



HemMHoro teopun. [laHopambl

e [InaHapHada naHopama
e BupTtyanbHada naHopama
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HemMHoro teopun. [laHopambl




HemHoro teopumn. 3D-naHopama

e Bpawaolasaca kamepa




HemHoro Teopun. 3D-naHopaMa

e Bpawaolasaca kamepa
e LlndppoBas cknenka c yCTpOUCTB C MMPOCKONOM (M
nugapom B ngeane)




OyHpaMeHTanbHble NPobaeMbl

e [lapannakc
e Yenoseyecknn dpakTop npu cbemke naHopam 360 1 novemy
Mbl OTKa3anucb OT MOCTPOEHMA NaHopaMbl “Ha nety”




I onaTb HeMHoro Teopun. [lapannakc
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N onatb HEMHOro Teopuw. [lapannakc




N onatb HEMHOro Teopuw. [lapannakc




I onaTb HeMHoro Teopun. [lapannakc




VcTopua naen, o630p CyLLLECTBYHOLLLNX
peweHn

2 Zillow




O630p CcyLEeCTBYOLWUX peLleHnn

Open-source pelwieHus

NMponpueTapHble peLueHUs

Google Street View OpenCV Stitching
Photo Sphere 360 Pano tools
Matterport Hugin

Autostitch




O630p CyLWEeCTBYIOLWMNX PELLEHNI

e OpenCV Stitching
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O630p CyLWEeCTBYIOLWMNX PELLEHNI

e OpenCV Stitching
e Pano tools




O630p CyLWEeCTBYIOLWMNX PELLEHNI

e OpenCV Stitching
e Pano tools
e Hugin




Domclick Stitching. ®yHKUMOHaNbHOCTb
Ha KNWeHTax

e OTpucoska Ha BUOEONOTOKE (KOMMO3UTHbLIN PEHAEPUHT)
PasfnYHbIX Ui 3SIEMEHTOB




HaBeguTe Kamepy Ha OpaHXeBblii Kpyr




Domclick Stitching. ®yHKUMOHaNbHOCTb
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e [logrotoBka dooTorpadpmn ons CLUNBKK




Domclick Stitching. ®yHKUMOHaNbHOCTb
Ha KNWeHTax

e OTpucoska Ha BUOEONOTOKE (KOMMO3UTHbLIN PEHAEPUHT)
pPasnNUYHbIX Ui 3NIEMEHTOB

e [logrotoBka dooTorpadpmn ons CLUNBKK

3d peHOEePVHT rOTOBbIX MaHOpaM No Kyon4yeckon KkapTte
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Domclick Stitching. CepBepHasd
PYHKLUMOHANBbHOCTb

e [loobpaboTka poToK
e CLuKMBKa nNaHopam




Peannsauna DomClick Stitching

e 3anucb B TEKCTYpPY M3 nnatdopmeHHoro koda (Swift/Kotlin),
C nocneaytowen otpmcoskomn ns C++




3anncb B TEKCTYPY

glBindTexture(GL TEXTURE 2D, camera texture id);
shaders.use();
texture matrix uniform->update(texture matrix);
model uniform->update(model viewfinder);
projection uniform->update(projection);
vertexes->with context([&] {

glDrawArrays(GL TRIANGLES, 0, buffer size);

})




Peannsauna DomClick Stitching

e 3anucb B TEKCTYpPY M3 nnatdopmeHHoro koda (Swift/Kotlin),
C nocneaywoLwen otpmcoskon ns C++
e YHMBepcarnbHble MHTEPdENCHI, peann3oBaHHble Yepes djinni
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Cobupaem aar gna Android n fat framework ana iOS




Peannsauna DomClick Stitching

3anucb B TEKCTYPY 13 nnatdgopmeHHoro koga (Swift/Kotlin),
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PeuenTt Android Sunrise

android.hardware.camera2.CameraManager
androidx.camera.lifecycle.ProcessCameraProvider
android.graphics.SurfaceTexture
android.view.Surface
android.opengl.GLSurfaceView
android.opengl.GLSurfaceView.Renderer



PeuenTt 1I0S on the beach

e CVOpenGLESTexture
e CVOpenGLESTextureCacheCreateTextureFromlmage
e CVOpenGLESTextureGetName




Good to know. Npobnembl B Android

e [Ipobnema c SurfaceTexture. Segmentation fault




Segmentation fault B SurfaceTexture

import android.annotation.SuppressLint
import android.graphics.SurfaceTexture

@SuppressLint("Recycle")

class DetachSurfaceTexture(texName: Int) : SurfaceTexture(texName) {
init {

super.detachFromGLContext()




Good to know. Npobnembl B Android

e [Ipobnema c SurfaceTexture. Segmentation fault




Good to know. Npobnembl B Android

e [Ipobnema c SurfaceTexture. Segmentation fault
e Yyet window insets




YyeT window insets

ViewCompat.setOnApplyWindowInsetsListener(
fragment.dummyMeasurer
) { v: View?, insets: WindowInsetsCompat ->

navigationBottomBarHeight = insets.systemWindowInsetBottom
fragment.shootingBlock.changeMargins(top = insets.systemWindowInsetBottom)

insets.consumeSystemWindowInsets()




Good to know. Npobnembl B Android

e [Ipobnema c SurfaceTexture. Segmentation fault
e Yyet window insets




Good to know. Npobnembl B Android

e [Ipobnema c SurfaceTexture. Segmentation fault
e Yyet window insets
e [loBopoT OTOK




Good to know. Npobnembl B Android

[Mpobnema c SurfaceTexture. Segmentation fault
Ydet window insets

[ToBOpOT poTOK

3aBepLleHne ceccnmn n oTBA3Ka Kamepsl




Good to know. Npobnembl B I0S

e [Ipobrnema ¢ OKYCHbLIM paccTosHUEM ONA AeBancoB
- Tabnwuua gnga pasHbix iphone
- ®opmyna pac4yeta




NTorn, undpsbl, 4TO 6bIIO CAENAHO
XOPOLLO, YTO MOXKHO BblNN0 caenaTb Nydwe

e Bec
Android:

- pennaHas cbopka nog x64 - 22 m6

- penunaHas cbopka nog x86 - 13 mb

i0S:

- Fat framework - 15 M6




NTorn, undpsbl, 4TO 6bIIO CAENAHO
XOPOLLO, YTO MOXKHO BblNN0 caenaTb Nydwe

e CKopocCTb
DomClick Stitching - cruneka 40-80 cekyHp - rotoBas naHopama
OpenCV - oo 10 MuHyT




NTorn, undpsbl, 4TO 6bIIO CAENAHO
XOPOLLO, YTO MOXKHO BblNN0 caenaTb Nydwe

e Crienble 30HbLI KAMep (YepHble KPYrn CBEPXY N CHU3Y)






https://docs.google.com/file/d/11BuI5-vjGmMxLW_JPm4HbjKHjMvnMfif/preview

CcCbINKM Ha MaTepnalibl

GitHub Gist



KOHTaKTbI

Telegram: @gvasilkov
E-mail: gvvasilkov@domclick.ru

https://team.domclick.ru/




