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10S — Camera Frames

Extraction

Boris Ohayon
Jan 3, 2017 - 14 min

https://medium.com/ios-os-x-development/ios-camera-f

rames-extraction-d2c0f80ed05a
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10S — Us3Bijieuenue

KagpoOB KaMepPhbl

Bopuc Oxarnon

Aus 3, 2017 - 14 mun

https://medium.com/ios-os-x-development/ios-camera-f

rames-extraction-d2c0f80ed05a
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10S — U3sBaeuenne kajapos
KaMepbl

CGFO,ILH}I Mbl H3YUHUM nonydeHme pgocTymna K KaxmoMy Kampy KaHana

xamepsl (access each frame of the camera feed), OCBaMBasd HEKOTOPHIE YaCTU

(l)pCfIMBOpKa AVFoundation Framework.

Xorure CIOEJIaTh HEKOTOPYIO obpaborky wnsobpaxenuu (image processing)?lA
Maumsnoe spemmue (Computer vision)? lorma mocTym kK kaxmoMmy KaJjpy SABJISETCA
nepBplM maroM! 31ech Mbl BMECTE COOMPAEMCS IMOCTPOUTH IIPOCTOM KJIAcCC,
yBC,ILOMJI}I}OHlI/II;I BHISHBAKILYyI0 CTOPOHYy (caller) K&)K,Hblfl pa3, Korma JOCTYIICH

KaJp. 3aTeM BbI13blBAIOIIA CTOPOHA CBOOOJHA CJIeJIaTh BCE UTO YrOJIHO, UYTO OHA

MIOXEJIACT, C JTAHHBIMU N300PAXECHUSAMU, B PEKUME PEAJIBHOTO BPEMCHU.
bes manpHemMmIEN CyMaTOXU HaBanTe MEPENLIEM IIPAMO K Jeiry!
TL; DR? D10 - 10, uTO MBI CO37aeM B 3TOM yueOHOM PYKOBOJICTBE!

import UIKit

import AVFoundation

protocol FrameExtractorDelegate: class {

func captured(image: UIImage)



class FrameExtractor: NSObject,
AVCaptureVideoDataOutputSampleBufferDelegate {

private let

private let

private var

private let
"'session queue'")

private let

private let

position = AVCaptureDevicePosition.front

quality = AVCaptureSessionPresetMedium

permissionGranted = false

sessionQueue = DispatchQueue (label:

captureSession = AVCaptureSession ()

context = CIContext()

weak var delegate: FrameExtractorDelegate?

override init() {

super.init ()

checkPermission ()

sessionQueue.async { [unowned self] in

self.configureSession ()

self.captureSession.startRunning ()

// MARK: AVSession configuration

private func checkPermission() ({

switch AVCaptureDevice.authorizationStatus (forMediaType:

AVMediaTypeVideo) {

case .authorized:

permissionGranted = true

case .notDetermined:

requestPermission ()

default:

permissionGranted = false



private func requestPermission() {
sessionQueue. suspend ()

AVCaptureDevice.requestAccess (forMediaType:
AVMediaTypeVideo) { [unowned self] granted in

self .permissionGranted = granted

self.sessionQueue.resume ()

private func configureSession() ({
guard permissionGranted else { return }
captureSession.sessionPreset = quality

guard let captureDevice = selectCaptureDevice () else
{ return }

guard let captureDeviceInput = try?
AVCaptureDevicelInput (device: captureDevice) else { return }

guard captureSession.canAddInput (captureDevicelInput) else
{ return }

captureSession.addInput (captureDeviceInput)
let videoOutput = AVCaptureVideoDataOutput ()

videoOutput. setSampleBufferDelegate (self, queue:
DispatchQueue (label: "sample buffer"))

guard captureSession.canAddOutput (videoOutput) else
{ return }

captureSession.addOutput (videoOutput)

guard let connection =
videoOutput.connection (withMediaType:
AVFoundation.AVMediaTypeVideo) else { return }

guard connection.isVideoOrientationSupported else
{ return }

guard connection.isVideoMirroringSupported else
{ return }

connection.videoOrientation = .portrait

connection.isVideoMirrored = position == .front



private func selectCaptureDevice () -> AVCaptureDevice? {
return AVCaptureDevice.devices () .filter {
($0 as AnyObject) .hasMediaType (AVMediaTypeVideo) &&
(S0 as AnyObject) .position == position

}.first as? AVCaptureDevice

// MARK: Sample buffer to UIImage conversion

private func imageFromSampleBuffer (sampleBuffer:
CMSampleBuffer) -> UIImage? ({

guard let imageBuffer
CMSampleBufferGetImageBuffer (sampleBuffer) else { return nil }

let ciImage = CIImage (cvPixelBuffer: imageBuffer)

guard let cgImage = context.createCGImage (ciImage, from:
ciImage.extent) else { return nil }

return UIImage (cgImage: cgImage)

// MARK: AVCaptureVideoDataOutputSampleBufferDelegate

func captureOutput(_captureOutput: AVCaptureOutput!,
didOutputSampleBuffer sampleBuffer: CMSampleBuffer!, from
connection: AVCaptureConnection!) ({

guard let uiImage = imageFromSampleBuffer (sampleBuffer:
sampleBuffer) else { return }

DispatchQueue.main.async { [unowned self] in

self.delegate?.captured(image: uiImage)

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub

IHar 1 — Cosmaitre HOBbBII 1I0S-TIpOEKRT


https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d/raw/17c95953496659d5aa5a65de333d958024644b56/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d/raw/17c95953496659d5aa5a65de333d958024644b56/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

CosnmariTe HOBBIM MIPOEKT MPUJIOXKEHUS 10 MAOJIOHY Single View Application
(Ipunoxenue c onmmm BuAoM), 31€Chb HET HUUero HoBoro. llanre emy mMsa Ha cBom
Bb10OD, FrameExtraction, HarmpuMmep. Bpibepure s3b1K MPOrpaMMUPOBAHUA Swift,

1 BCE CJIeJIaHoO.

Ilar 2 — Hamr ¢ppeitmsopr: AVFoundation

B srom JEMOHCTPAOUOHHOM MPOEKTE Mbl 6Y,II;CM MCIIOJIb30BaTh
packagpoBky (storyboard) U YXE COS,ILaHHblfI (1)a171JI ViewController.swift JIJIA
uHTepderica mosb3oBarens ul-craHmapra. Cepjue Hamen mporpaMMbl Oyger
HAXOJOUTHCA B HOBOM Swift-Qanmyje ¢ HUMEHEM H3BJIEKATENA KaIpOB

FrameExtractor.swift.

2.1 Cozpnaiire ator paiin

IlepBort m €IWHCTBEHHOM CTPOKOW, CO3JAHHOMW Apple, SABJIIETCSA CTPOKA
MMIIOPTA import Foundation. Mbl XOTHM HCIIOJIB30BATH (PEUMBOPK AVFoundation,
yTOOBl UMETHh BO3MOXHOCTH MCITOJIb30BATh KAMEPY U U3BJCUb KAJIPbl. 3aMEHUTE

CyIIECTBYIOIY1O CTPOKY CJIELYIOIIUM.

2.2 CymecTBYIONIyIo CTPORY 3aMEHUTE CJISTYIONTHM ROIOM

import AVFoundation

ncxonHuk Frameklxtractor.swift Haxomurcs vHa cepsuce GitHub

2.3 Cozmaiire repos JIHsA - RIACC N3BJACRATEIA RAIPOB
Framelixtractor

class FrameExtractor {

}

ncxonHuk FramelExtractor.swift Haxomurcs Ha cepsuce GitHub



https://gist.githubusercontent.com/b-r-o/98b3520d866bba0aa8b7f69c9360a67d/raw/b61b66a2fbf0c49964137b01e66c861c26797a4e/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/98b3520d866bba0aa8b7f69c9360a67d/raw/b61b66a2fbf0c49964137b01e66c861c26797a4e/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/
https://gist.githubusercontent.com/b-r-o/069c41bb9e8ad205759e8d42d7254376/raw/a1359b6e32ed7d198285a8bb7b193024f17d2601/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/069c41bb9e8ad205759e8d42d7254376/raw/a1359b6e32ed7d198285a8bb7b193024f17d2601/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

JlaBanTe xpaTKoO onuIIeM IIpenIoJaraeMble Oepalii HAIlero aJiropuTMa.
1. Onepaums nokKHA DOJYUUTH JOCTYH K KaMepe

2. Onepam/m JOJIDKHA ObITH HaCTpaI/IBaCMa<¢p0HTaanaﬂ kaMepa/THUIBHAS

xamepa (front/back camera), opmenHTaumus (orientation), xavecrTro (quality)

3. OHGpaLLI/I}I JIOJDKHA BO3BPAILATDh kaxneni SaxBadeHHmM Kaznp (every frame
captured)

Illar 53 — llpencrasiaenne raacca ceanca 3axsara
rkajpa AVCaptureSession

BuyTpu ¢perMBopka AvFoundation HAIIWM JIYUIIMM JPYIOM SBJIAETCS KJIACC
ceaHca 3axBaTa KaJlpa AvCaptureSession. (G€aHC KOOPIHMHUPYET Xow-OIEPALIHIO

JTAHHBIX OT BBOoga (input) K BrBOmY (output).

3.1 Coznaiire cnaibnyio ceblaRy(strong reference) na ceanc
3axBarTa Kajapa B Bije arpnoyra

private let captureSession = AVCaptureSession ()

ncxonHuK FramelFxtractor.swift Haxomurcs Ha cepsuce GitHub

HCKOTOpblC BCIIIN, KOTOPBIC Mbl CO6I/Ipa€MC}I caciiatb C CEaHCOM, IOJIDKHBI
BBIIIOJIHATBHLCS acmumHxpoHHO (asynchronously). HOCKOHBKY Mbl HE€ XOTHUM
6JIOKI/IpOBaTI> TaBHEM nNoTok (main thread), Mbl JIOJIXHBI CO31aThb
nocrenoBaTeNnbHYKw ouepens (serial queue), KOTOpPAA BBIIIOJHUT pa60Ty,
CBA3aHHYIO C CEaHCOM. Y061 CcO3IATH II0CJIE JOBATEJIBHYIO OUEpPElb, JABAWTE
NCIIOJIb30BATh MHULUAJIN3ATOP OUCPCIN OTIPABKU DispatchQueue M HA30BCM €€
ouepenpl ceaHca(session queue). B mauane xmacca wussaekaresd Kanpos
FrameExtractor Mbl JJOOABHM CCBUIKY Ha 3Ty OUepesb, B KAUCCTBE aTPUOyTa JJI
TOIO, IITO6I>1 Mbl MOIVIN ITIOJIYUHUTDH HOOCTVYII K HEeU II03XEe U NprUuOCTAaHOBUTL HNJIN

BO300HOBUTB €€, Korja OyeT HeoOX0JUMOCTb.


https://gist.githubusercontent.com/b-r-o/608bb4fb72d16f950dc335cc126a6326/raw/5df359747e736cb784c8a47e39d4f8c47017a875/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/608bb4fb72d16f950dc335cc126a6326/raw/5df359747e736cb784c8a47e39d4f8c47017a875/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

private let sessionQueue = DispatchQueue (label: "session
queue")

ncxonHuk FramelExtractor.swift Haxomurcs vHa cepsuce GitHub

Illar 4 — Paspemmre cusarTn?

Y0661 MOJIyUNUTH TOCTYI K KaMEPe, IPUJIOKEHUIO TPEOYETCA Y MOJIb30BATEIIA
3aIIPOCUTH paspewenue (permission). B (I)pCI;IMBOpKC AVFoundation Mbl MOXEM
HAUTU KJAaCC C MMEHEM YCTPOMCTBA 3axBaTa KaJpa AVCaptureDevice,
COJEPXAIIUN CBOUCTBA, WMEIOIIME OTHOIIEHHE K HCIOJIb3yeMOMY YCTPOUCTBY,
JIEXKAIEMY CJIOEM HIXE B IIPOTPAMMHOM CTE€KE. JTOT KJIACC, Yepe3 (yHKIUIO
ABTOPU3ALIMU CTATyCa authorizationStatus(), TakXe IOMHUT, aBTOPU30BAJI JIU
MIOJIb30BATEJIb PAHEE MCIIOJIB30BAHUE YCTPOMCTBA 3axBara Kajpa. OTa (yHKIHA
BO3BPAIAET KOHCTAHTY mnepeuncnenus (enum) C HMMEHEM CTAaTyca ABTOPU3ALINU

AVAuthorizationStatus, KOTOPOC MOXET CONCPXKATHh HECKOJIBKO 3HAUCHUMH.


https://gist.githubusercontent.com/b-r-o/da88b9529b86eb92acdbb6bc36e9aae7/raw/003f22d0ad8f36ef9874e29a65ee463934b63aa7/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/da88b9529b86eb92acdbb6bc36e9aae7/raw/003f22d0ad8f36ef9874e29a65ee463934b63aa7/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

switch AVCaptureDevice.authorizationStatus (forMediaType:
AVMediaTypeVideo) {

case .authorized:

// TonbsoBaTenks SIBHO NPefOCTaBMUJI pasBpelleHue
// Ha nonyueHme Memma

// The user has explicitly granted permission
// for media capture

break

case .notDetermined:

// NonebsoBaTens eume He NPemOCTABMII WA
// OTKIOHMN paspelleHue
// The user has not yet granted or denied permission

break

case .restricted:

// NonesoBaTesNo He paspemanT NOJNYyYUTE JOCTYI
// kK ycCTpoMCTEaM MOJIydeHUsT Menua

// The user is not allowed to access media
// capture devices

break

case .denied:

// NonebsoBaTeNns SIBHO OTKIIOHMI paspelleHue

// Ha nonyuyeHme Menmma

// The user has explicitly denied permission
// for media capture

break

}

ncxoaHuk FrameExtractorswift Haxomurcs Ha cepsuce GitHub

Hac HHTCPECYIOT CIIyuan .authorized U .notDetermined.

1.EKJHJIH)HBSOB&TCIH>YXG3npenocmasmn paspemeHmne nOJjsi NOJIy4YeHUsI
menua (granted permission for the media capture), TO Mbl HUUETO HE

IOJDKHB1 JIEJATD

10


https://gist.githubusercontent.com/b-r-o/7b5ff019d9ab7a62472517399c9d01e2/raw/dfe638720a7645f5f4b9ab4659c0cb3c6111b2d9/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/7b5ff019d9ab7a62472517399c9d01e2/raw/dfe638720a7645f5f4b9ab4659c0cb3c6111b2d9/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

Q.Eknuipaspemenue OT'PaHMUYEHO MM OTKIJIOHEHO (permission is restricted or
denied), IIOJIB30BATEJIb pPaHEC OTKAa3aJICA OT IIOJIYUCHNA MEIHa, Mbl

pemacMm HE 3allpalrBaTh €I'0 CHOBA

3.EKHHHIH1HBSOBaTCIH>eme He NpenoCTaBMJI MM OTKIJIOHMII palspemenme (not yet

granted or denied permission), Mbl IIOJCKAXEM €EMY

ITocne cosepuieHns Bb1IOOpPA MOJIB30BATEIL MOXET IIONUTU KAXKJIbIA pas TyJIa,
KyJa OH XOUeT B IlapaMeTpaxX HACTPOWKU TejiepOoHA, U MU3MEHUTE PA3PECLICHUE

IIPHUIIOKCHN A.

4.1 O6bsBUTE HIEpeMeHHyIo Raacea 171 OTC/AC;RIBAHTISA, CIIN
paspereHne mpeIocTaBIeHo

private var permissionGranted = false

ncxonHuk Iramelxtractorswift Haxomurcs vHa cepsuce GitHub

IIpexne, ueM DpPOBEPUTH CTATYC ABTOPU3ALUM authorizationStatus, Mbl
JIOJDKHBL TIOMECTHTh HAIl Ko rie-uHubyns! Mbl xOoTMM MpoOBepUTH 3TO, Kak

TOJIBKO CO311aH OOBEKT 9KCTPAKTOP KaJipa FrameExtractor.

4.2 Cozmanrre MeTo 1 mauipaansanmnu init kiaceca, noka 6es
napameTpa

class FrameExtractor {
private var permissionGranted = false

init() {

ncxonHuk Frameklxtractorswift Haxomurcs vHa cepsuce GitHub
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https://gist.githubusercontent.com/b-r-o/ba69fefeda17db7cd325c5dfc769058a/raw/2da713c9563030cdb09cd733a4314bb06ffed283/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/ba69fefeda17db7cd325c5dfc769058a/raw/2da713c9563030cdb09cd733a4314bb06ffed283/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/
https://gist.githubusercontent.com/b-r-o/8da03839db13d281efe61945e7ff98f5/raw/233de30fce8afd1de650c3e01a93804637ff4d43/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/8da03839db13d281efe61945e7ff98f5/raw/233de30fce8afd1de650c3e01a93804637ff4d43/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

4.3 3anotanTe Tipe byl 610K caydaamnBapHanramn
case), HHTepecyliolumMHu Hace

switch AVCaptureDevice.authorizationStatus (forMediaType:
AVMediaTypeVideo) {

case .authorized:

// TonbBsoBaTene SIBHO NPefOCTAaBWUJI pasBpeleHue
// Bnst BaxBaTa Memua

// The user has explicitly granted

// permission for media capture

permissionGranted = true

break

case .notDetermined:

// TonbBsoBaTene ele He NPenoCTaBMUIl WU
// OTKJIOHMN paBpelleHue
// The user has not yet granted or denied permission

break

default:

// TonmpBoBaTeNs OTKJIOHMII pasBpelleHye
// The user has denied permission

permissionGranted = false

break
}

ncxonHuk Iramelxtractor.swift Haxomurcs Ha cepsuce GitHub

B xunacce YCTpOfICTBa 3axBaTa KaJpa AVCaptureDevice TaKXC€ €CTb MCTOJ
3aI1ipoCa IOOCTYyIla requestAccess, npegmara}omnﬁ ITOJIB30BATCJIIO pa3spClICHUC U
6€pynmﬂﬁ B KaU€CTBC NmMapaMe€Tpa o6paboTumk KOMIOJEKTHOTO
saBepuweHnusi (completion handler), Bbl3blBAEMbIN B CUTyagu, KaK TOJIBKO

I[MOJIB30BATCJIb IIPUHAJ PECHICHUC ITPCHOCTABUTD NJIKM OTKJIOHUTD Pa3pCIICHUC

4.4 homiutekTHOe 3aBepriienne OJIoKa 3anpoca pasperieHns
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https://gist.githubusercontent.com/b-r-o/3d2e3108d842569a74be5897888f5320/raw/b65a64cdd0b76796d1df797cfd9de4c48df93047/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/3d2e3108d842569a74be5897888f5320/raw/b65a64cdd0b76796d1df797cfd9de4c48df93047/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

switch AVCaptureDevice. authorizationStatus (forMediaType:
AVMediaTypeVideo) {

case .authorized:

// TonmeBoBaTens SIBHO NPenoOCTaBMIl paspelleHue
// Bnss BaxBaTa Mezmua

// The user has explicitly granted

// permission for media capture

permissionGranted = true

break

case .notDetermined:

// ToneBoBaTeNs eme He NPefOCTaBMUII MUIU
// OTKIOHUI paspeweHue

// The user has not yet granted or

// denied permission

AVCaptureDevice.requestAccess (forMediaType:
AVMediaTypeVideo) { granted in

self .permissionGranted = granted

break

default:

// NomnmpBoBaTeN:E OTKIIOHMII pas3pelleHue
// The user has denied permission

permissionGranted = false
break

}

ncxonHuk Framelxtractor.swift Haxonurcs Ha cepsuce GitHub

3,[1;€CI), Mbl IOOJDKHBlI HC YIIYCTUTL IIJISI coxpaHsieMsx LMKJIOB (retain cycles),
IIOCKOJIbKY Mbl O6paIH;aCMC}I 10 yKa3aTeJtO0 self B obpaboTumke KOMIIJIEKTHOI'O
saBepuweHus (completion handler), CJICOYIOIICEC: BHYTPU OJiI0ka OOBABUTE
yKa3aTeJib self B BUJIC ccrmnku 6es Binamensua (unowned reference). B sTtom KoJe
OCOOEHHO, HET HHUKAKOM (AKTUUECKOM HEOOXOJMMOCTH JIOOABJIATH YKa3aTEJIb
self B BUJIC ccrnku 6es Bnagenena (unowned reference), IIOTOMY UTO IAXE IIPU
TOM, UTO sakpeTie (closure) COXPAHACT YyKa3aTCJIb self, HO YyKa3aTCJIb self
HUT'AC HE COXPaHACT sakpeTHe (closure) M KaK TOJIBKO Mbl BbIXOIUM U3

sakpuTys (closure), TO OHA BBIIYCTHJIA Obl, COXpAaHEHHBbIN ykasaresb self. Ho
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https://gist.githubusercontent.com/b-r-o/46a65b30daa7494966665af20427b835/raw/af4329026b3400129e8255c17ce6f68bc2246e81/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/46a65b30daa7494966665af20427b835/raw/af4329026b3400129e8255c17ce6f68bc2246e81/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

IOTOMY UTO Mbl MOIJIK Obl B OyIyIIeM JOOABJIATH CYIIHOCTH U COXPAHSATH
sakpsiTue (closure), TO 3TO MOXET OBbITH CIIOCOOOM HE 3a0bITh XOPOIIYIO

CYIIHOCTb.

Mp1 Moram OBl TakXe 3aJIaTbCs BOOPOCOM IIOUEMY ccmnka 6es
Bnagenela (unowned reference), a4 HE cnabast ccmuka (weak reference)? BCGF,ILa
PEKOMEHIYETCA HCIIOJIb30BATH cnabywo ccrmuky (weak reference), KOI'JJa HEJACHO O
TOM, UTO YKA3aTEJIb self «IIEPEXUBET» saxpsrue (closure). 3JIECh, KAXETCS, UTO
Mbl MOXEM OBbITH BIIOJIHE YBEPEHbl, UTO sakpeTue (closure) HE TIEPEXKUBET
yKasarejab self U IIO9TOMy HaM HE TpeOyeTcs OOBABUTH €r0 B BUJIE cnaboit
ccrnxy (weak reference) (M TAIIUTh YKAa3aTEJb self, KOTOPHIM TeHepPb ObLI Obl
onnuoHHBIM). llounramre B ceTm HEKOTOpPBlE CTATBU O ccunke 6Ges
Binagenkua (unowned reference) M O cnabom ccmuike (weak reference) MW TaM

HAMJIETE HEKOTOPble KaUeCTBEHHblE OObACHCHUS,
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4.5 O6bsasuTe yrazareab self B Buje cepliikn 6e3 Baageabna
(unowned reference)

switch AVCaptureDevice.authorizationStatus (forMediaType:
AVMediaTypeVideo) {

case .authorized:

// TonbBsoBaTenks SIBHO NPefOCTaBMUJI pasBpelleHue
// nns1 nonmydeHms Mexnma

// The user has explicitly granted permission
// for media capture

permissionGranted = true

break

case .notDetermined:

// TNonbBoBaTenk ele He NPefoCTaBMJI MUIN
// OTKJIOHMN PpaBpeleHMue
// The user has not yet granted or denied permission

AVCaptureDevice.requestAccess (forMediaType:
AVMediaTypeVideo) { [unowned self] granted in

self .permissionGranted = granted
break

default:

// NonpBoBaTeNs OTKJIOHMII pasBpelleHye
// The user has denied permission

permissionGranted = false

break

}

ncxonHuk Iramelxtractor.swift Haxomurcs va cepsuce GitHub

Ecnu xorma-auOy b Mbl 3aKaHUMBAEM B CJIyUae HEOMPEIEJICHO . notDetermined,
IIOTOMYy YTO BBI30B 3aIlpoca JOCTYIIA requestAccess SABJIAETCSI CHUHXPOHHBIM(HA
IIPOU3BOJIBHOU OUE€pPENN OTIPABKH), TO Mbl JIOJDKHBl BPEMEHHO IIPHUOCTAHOBUTH

ouepe)ib CeaHca W BO30OHOBUTH €€, KaK TOJIbKO Mbl ITOJIYUAeM PE3yJIbTaT OT

I10JIB30BATCJIA.
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https://gist.githubusercontent.com/b-r-o/c981ff46c6e2f76c3f996da959ea8a95/raw/2cf9fe9c32e3d3c5275eacf197ac91ef1a19831c/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/c981ff46c6e2f76c3f996da959ea8a95/raw/2cf9fe9c32e3d3c5275eacf197ac91ef1a19831c/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

4. 6 llpnocranosure 1 BO306HOBHTE OYepeTh

switch AVCaptureDevice.authorizationStatus (forMediaType:
AVMediaTypeVideo) {

case .authorized:

// NonebsoBaTeNs SIBHO NPEeNOCTABUJI paspelleHue
// &nns nonydeHust HOCHUTeJen

// The user has explicitly granted permission
// for media capture

permissionGranted = true

break

case .notDetermined:

// NonebsoBaTeNs eme He NPemoCTAaBMUII WU
// oTkIOHMIN paspelmeHue
// The user has not yet granted or denied permission

sessionQueue. suspend ()

AVCaptureDevice.requestAccess (forMediaType:
AVMediaTypeVideo) { [unowned self] granted in

self .permissionGranted = granted

self.sessionQueue.resume ()
break

default:

// TonbB3oBaTeNnk OTKJIOHMI paspelleHue
// The user has denied permission

permissionGranted = false

break

}

ncxonHuk Frameklxtractorswift Haxomurcs vHa cepsuce GitHub
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https://gist.githubusercontent.com/b-r-o/2e771dd0a8abaf5d0aab962abde675c8/raw/16eae01bf76dffb400f8a189b4b33b0c4285f445/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/2e771dd0a8abaf5d0aab962abde675c8/raw/16eae01bf76dffb400f8a189b4b33b0c4285f445/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

Kax Tosbko Mbl BbIXOJHWM M3 MCXaHH3Ma 3allpoCa pa3spC€llucHn:A, Mbl IJOJID)KHbB1
paHEEC CO3OaHHOMY CCAHCY IIOJNIYUCHHA ITIO3BOJIMTH 3HATH O TOM, UTO OH MOXCT

IIPOJOJIKATh mpouecc koHpurypaumu (configuration process).

KOI‘,ILa BXOJUM B BCTBb KOJIa HCOIIPCHCJIICHHOTO .notDetermined, TO OUCPCIb
C€aHCa BpeMeHHO mnpmocTaHOBJEHAa (suspended) M OHA Boso6bHOBJNeHa (resumes), Kak
TOJIBKO Mbl IIOJIYHA€M OTBCT OT IIOJIB30BATCJLA. CJIC,ILOB&TCJII)HO, KOIr'la mnoTok
BrnonHeHus: (execution flow) BBIXOJUT U3 IIEPEKIIOYUYATEIIA switch, OUEpPEIb
ceaHca Moryia OBl Bce eme OblTh BPEMEHHO IMpHUOCTaHOBJeHA. YTOOBL
MPOJIOJDKATh KOHQUI'YPUPOBATH CEAHC TOJIBKO, KOTJA y HAC €CTh JOITyCTHMOE
pPEILIEHUE OT IOJIB30BATENA, TO Mbl MOXEM ITIOMECTHUTH PA00OTy BHYTPH OUECPEJIH
C€aHCA acuHMHXpPOHHHM cnocobom(async way). Kax Toisbko ouepenes ceaHca
BOBOOGHOBJNsIETCsI (session queue resumes), OHA CIHEJIACT pa60Ty BHYTPHU 3TOrO
osioka. (CHOBa, IOCKOJIBKY Mbl HCIIOJB3yeM YKAa3aTeJb self B o6paBoTumke
BaBepuwennsi (completion handler), Mbl HE€ JIOJIXKHBI 3a0b1BaTh MCHIOJb30BATh

yKa3aTeJb self B BUJIC ccrnku 6es3 Brnapensua (unowned reference).
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4.7 JlobapbpTe acHHXPOHHYIO KOH(PUTYpATIIIO HA odepe/in
ceaHca(session queue)

init() {

switch AVCaptureDevice.authorizationStatus (forMediaType:
AVMediaTypeVideo) {

case .authorized:

// TonbsoBaTene paHee NPenoOCTaBMII NOCTYI
// The user has previously granted access

permissionGranted = true

case .notDetermined:

// TonbsoBaTene elle He MNPenoCTaBMI C
// The user has not yet been presented with

sessionQueue. suspend ()

AVCaptureDevice.requestAccess (forMediaType:
AVMediaTypeVideo) { [unowned self] granted in

self .permissionGranted = granted

self.sessionQueue.resume ()

default:

// NonmpBoBaTeNs OTKJIOHMII pasBpelleHye
// The user has denied permission

permissionGranted = false

sessionQueue.async { [unowned self] in
self.configureSession ()

}
}

private func configureSession() {

}

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub
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https://gist.githubusercontent.com/b-r-o/1c91b75ca81d6ec94b339a1cf82dc9cf/raw/876a4ad18adaeb09a15d760494af9dcebf35c2c4/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/1c91b75ca81d6ec94b339a1cf82dc9cf/raw/876a4ad18adaeb09a15d760494af9dcebf35c2c4/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

4.8 OuneTnTe THUMUAIU3ATOP H co3aaiiTe cienmudpmanbie
MEeTO/IbI.

init() {
checkPermission ()
sessionQueue.async { [unowned self] in
self.configureSession ()

self.captureSession.startRunning ()

// MARK: AVSession configuration
private func checkPermission() ({

switch AVCaptureDevice.authorizationStatus (forMediaType:
AVMediaTypeVideo) {

case .authorized:
permissionGranted = true
case .notDetermined:
requestPermission ()
default:

permissionGranted = false

private func requestPermission() {
sessionQueue. suspend ()

AVCaptureDevice.requestAccess (forMediaType: AVMediaTypeVideo)
{ [unowned self] granted in

self .permissionGranted = granted

self.sessionQueue.resume ()

}

ncxonHuk Frameklxtractorswift Haxomurcs vHa cepsuce GitHub
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https://gist.githubusercontent.com/b-r-o/8d3f298d5bd224a4407088453706f1ac/raw/fa95dd57aea20a6de0dcfc3002c84c411800a751/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/8d3f298d5bd224a4407088453706f1ac/raw/fa95dd57aea20a6de0dcfc3002c84c411800a751/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

HyxHo 00BACHUTH OIHY IOCJIEIHEE 3aMEUAHUE, CBA3AHHOE C Pa3pEIICHUEM.
Hauwmuas ¢ OC ios 10, Bame NprjIoXeHME MTOTEPIUT KPaX, €CIIU B plist-darire
nHPOpMALIMM NPUJIOXKEHUA Bbl HE 3aJaJUTe CTPOKY, OITMCHIBAIOIIYIO
MCIIOJIb30BAHUE 3ampammBacMoro paspemenus. Ommbka Oyner moxoxa Ha

CJIG,Il;y}OHLI/II:I TEKCT The app’s Info.plist must contain an

NSCameraUsageDescription key (®amn mrbopmaumum npunoxenmuss Info.plist posxen

comepXxaThk KIOY ONMCAaHMs MCHOoNbBoBaHMsi NS-kaMepst NSCameraUsageDescription).

Hanpasprecs B damn mHPOpMAIIMM TPUIIOKEHHA Info.plist M JJOOABHTE
KJIIOU OIIUCAaHUA HWCIOJIb3OBAHUA NS-KaMCPbl NSCameraUsageDescription CO
3HAUCHHUECM Used to capture frames (McnonesoBaHa nis BaxBarTa KkKapgpos) HWIU

APYIHUM XKCE€JIACMbIM BaMH 3HAUCHUCM, COOTBCTCTBYIOIIMM L CJIA ITPHUJIOKCHU .

IHar 5 — Yuuraapno nacrpoiire mens!

Hawm reneps paspemator sanucars. JlaBanre BbiOepem, Ha Kakylo KaMepy Mbl

XOTHAM 3AIUCATD, XEJIAEMOE KAUeCTBO U300PAXKCHUS U T. 1. ...

Ha maaHBIM MOMEHT, CKaXXe€M, Mbl HUCIOJIb3YEM QpPOHTANBHY KaMepy (IepemHOo
xamepy; front camera) YCTPOHMCTBA ¥ 3HAUCGHHE KauyeCTBA H300paXEHUA
YCTAHOBJICHO B cpegsee (medium). BpiOpaHHOE KauecTBO M300paX€HUS JIOJIKHO
OBbITH KOMIIDOMHCCOM MEXJy KPacoTOM H300paXeHWs U 3arparaMu Ha
BBIUMCJICHUS, KOTOPble OyJyT HEOOXOIMMBl IIOCJIE 3KCTPAKIUU H300PaXEHU,
KaK TOJIBKO Mbl XOTHMM MPOAHAJIU3UPOBaTh ero. VspieueHnue msobpaxeHus He
SIBJISIETCSI CAMOLICJIBIO, €CJIM Bbl XOTUTE CHEJIATh AHAJIU3 U300PAXKEHUS KAXKJIOrO0

KaJpa, HAIIPUMEP, TO Bb1IOOP BBICOKOI'O KAUECTBA N300PAXKEHUA HE COBETYEM.

B ¢periMBopke AVFoundation Mbl MOXEM HAWTH WCKOMblE ATPUOYTHl, UTOObI

YHUKQJIBHO HACTPOUTH poTOrpadupOBaHUE.
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5.1 /lobappTe cepliiku na Te arpnOyTHI

class FrameExtractor {

private let position = AVCaptureDevicePosition.front

private let quality = AVCaptureSessionPresetMedium

}

ncxonHuk Framekbxtractorswift Haxomurcs vHa cepsuce GitHub

JlaBanTe moMemarey BCt0O KOHQUIYpPALIUIO CEAHCA B METOJ, KOHQUI'YPHUPOBAHUA
CCcha,configureSession().IIOCHeinOBCpKH,€CHHﬁHOHBSOBaT€HB IPEIOCTAaBUI

paspcemcHnue, TO Mbl YCTAHOBHUM CCaHC.

5.2 Coznaitre (pynrimio konpurypupoBanust ceanca
configurationSession)

private func configureSession() ({
guard permissionGranted else { return }

captureSession.sessionPreset = quality

}

ncxonHuk Frameklxtractorswift Haxomurcs mHa cepsuce GitHub

IHlar 6 — Bsox

Y0661 BBIOpATH XEJIAEMOE KCIOJIB3YEMOE 3AIMCHIBAIOIIECE YCTPOMCTBO, MBbl
JIOJDKHB1 YCTAaHOBHUTH AV-yCTPOMCTBO CHEMKH(3aXBaTa) AVCaptureDevice. UT0OBI
MIOJIYUUTh BCE JIOCTYITHBIE YCTPOMCTBA CHEMKM(3aXBaTa), Mbl MOXXEM BBITTOJIHUTH

CJIC IyIOIIICE.

AVCaptureDevice.devices ()

ncxonHuk Frameklxtractorswift Haxomurcs vHa cepsuce GitHub
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https://gist.githubusercontent.com/b-r-o/bae807411353ce669f41d2191686a054/raw/d070340f0409589b61e2297308d13d21e4b7d9cf/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/bae807411353ce669f41d2191686a054/raw/d070340f0409589b61e2297308d13d21e4b7d9cf/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/
https://gist.githubusercontent.com/b-r-o/a80320a37f772efac62d9b6f7e1be71f/raw/8b3d528129a19738bb08582743d3fcd30eeb997b/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/a80320a37f772efac62d9b6f7e1be71f/raw/8b3d528129a19738bb08582743d3fcd30eeb997b/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/
https://gist.githubusercontent.com/b-r-o/70a44a0403431129aa1037512928a334/raw/c07f05d1c79ca53f08721bc1d5f9d3924e3a6da5/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/70a44a0403431129aa1037512928a334/raw/c07f05d1c79ca53f08721bc1d5f9d3924e3a6da5/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

Ncrnonbsys PyHKIMIO QUIBTPA, Mbl MOXEM MOMNBITATHCSA BBIOPATH TOJIBKO
IIpegHA3HAUEHHOE YCTPOUCTBO CheMKH(3axBara). Jlnsa xaxmnoro ycrponcrsa, B

MaCCHUBE YCTPOUCTB, IIPOBEPHTE:
I.EKHHISTO-ycmpoﬁCTBo Bugeosanucu (recording device)

Q.EkJHI3TO"¢pOHTaanaH kaMepa (nepenHsia kamepa; front camera)

AVCaptureDevice.devices () .filter {
($0 as AnyObject) .hasMediaType (AVMediaTypeVideo) &&
(S0 as AnyObject) .position == position

}

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub

IIepBoe yCTpOMCTBO B CHHCKE PE3YyJIBTATOB, €CJIW OHO CYIIECTBYET U

JOCTYIIHO, ABJIACTCA NCKOMbIM YCTpOﬁCTBOM.

6.1 llpoxomknre pynkimmio kondpurypuposanus ceanca
configurationSession() co BCoMoraTe/ ibHbIM METO10M

private func configureSession() ({
guard permissionGranted else { return }
captureSession.sessionPreset = quality

guard let captureDevice = selectCaptureDevice () else
{ return }

}

private func selectCaptureDevice() -> AVCaptureDevice? ({
return AVCaptureDevice.devices () .filter {
($0 as AnyObject) .hasMediaType (AVMediaTypeVideo) &&
(S0 as AnyObject) .position == position
}.first as? AVCaptureDevice

}

ncxonHuK Frameklxtractor.swift Haxomurcs vHa cepsuce GitHub
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https://gist.githubusercontent.com/b-r-o/19c53a65298e134fb3b4fcc9b48dfa7e/raw/d25ff4fabb00edfe8eda8ed017bb436c1acdefcf/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/19c53a65298e134fb3b4fcc9b48dfa7e/raw/d25ff4fabb00edfe8eda8ed017bb436c1acdefcf/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
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https://github.com/
https://gist.githubusercontent.com/b-r-o/8ad5103ecd74fee02f1ab4c2f27e1c10/raw/8fcd2c9a69ab2705d83eb8ddeb2110e510c96263/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/8ad5103ecd74fee02f1ab4c2f27e1c10/raw/8fcd2c9a69ab2705d83eb8ddeb2110e510c96263/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

Temneps, xorjga y Hac €CThb JOIYCTUMOE YCTPOMCTBO CHEMKH (3aXBaTa), Mbl
MOXEM IIOIBITATBCA CO3JATh KJIACC BBOJA AV-yCTPOMCTBA CBHEMKH(3aXBaTa)
AVCaptureDevicelnput. ITO - KJIacc, MaHI/IHYJII/Ipy}OHLI/IfI KOHKPETHBIM CII0COOOM
JAaHHBIMU, poTOrpaPupoBaHHBIMU(3aXBAUECHHBIMU) KaMmepor. GTOUT He YyIIyCTHTH
OJHY OCODEHHOCTH TOrO, YTO CO3JaHUE Kjacca BBOJA AV-YCTPOUCTBA
ChbEeMKH(3aXBaTa) AVCaptureDeviceInput C KJIACCOM AV-YCTPOHCTBA
CBEMKH(3aXBaTa) AVCaptureDevice MOXET IIEPECTATH pabOTATh, €CIU YCTPOUCTBO
HE MOXET ObITh OTKPBITO: OHO MOIJIO Obl OBITH JIOJI'O HE JOCTYIHO, WJIX OHO
Morjio Obl1 yXe HCIojb30BaThbcs, Hanpumep. Ilockosbky 210 MOXeET mepecrars
paborarh, TO Mbl 0OEPTHIBAEM €I'0 B OIIEPATOPH] 3ALIUTH] guard U MOIBITKU try?.

He crecusamrecs 06pabaTbiBaTh OMMOKM, KAK IOXEJIACTE.

6.2 Co3zaaiite Kiace BBojaa AV-yeTpoiicTBa ¢CbeMKN(3aXBaTA)

AVCaptureDevicelnput

private func configureSession() {
guard permissionGranted else { return }
captureSession.sessionPreset = quality

guard let captureDevice = selectCaptureDevice() else
{ return }

guard let captureDevicelInput = try?
AVCaptureDevicelnput (device: captureDevice) else { return }

}

ncxonHuK FramelFxtractor.swift Haxomurcs Ha cepsuce GitHub

6.3 llposeppTe, MOKeT /I BBOJI YCTPOIICTBA CHEMKH(3aXBaTa)
ObITH T00aB/IeH K ceancy, n 1obasbTe ero

guard captureSession.canAddInput (captureDevicelInput) else { return }

captureSession.addInput (captureDeviceInput)

ncxonHuk Framekbxtractorswift Haxomurcsa va cepsuce GitHub
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https://gist.githubusercontent.com/b-r-o/c0d769dc5b1c45d4b45cb68cbcfba9bf/raw/ba9735c02a6e67e7bb5ecdf714dc4d84df49456a/FrameExtractor.swift
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https://gist.githubusercontent.com/b-r-o/b9521abfc99a0faeeb8f6f88c97f5ce2/raw/df893132aabb114f27554986b2073e6e26923a68/FrameExtractor.swift
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https://github.com/
https://github.com/

Illar 7 — Bouison

Teneps MBl JIOJDKHBI TIpepBaTh Kaxubl kKaup(dpenm). Kiracc BbiBOya Av-
CHATBIX(3aXBAUEHHBIX) BUJICONAHHBIX AVCaptureVideoDataOutput - KJIACC,
KOTOPBIA Mbl COOMpPAEMCs HUCIIOJIb30BaTh: OH 00padaThlBAET HECXKATHIE KaJIPbl U3
cHsaToro(zaxsaueHHoro) sujyeo. (Gpasy mocie Jj1ob6aBjieHHS BBOJA YCTPOUCTBA

ChEMKHU(3aXBATA) IEPEHUJIEM K CEAHCY.

7.1 Coznaiite aR3eMILIAP KIacca BIBOJAA CHATHIX
(3axsauennbix) Bujaeoganubix AVCaptureVideoDataOutput

guard captureSession.canAddInput (captureDeviceInput) else
{ return }

captureSession.addInput (captureDeviceInput)

let videoOutput = AVCaptureVideoDataOutput ()

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub

Kinacc BpIBOJNAa AV-CHATHIX(3aXBAaUEHHBIX) BUJEOJAHHBIX
AVCaptureVideoDataOutput PaboTaeT TOJBKO HPU HAJUUUK OOBEKTA JIEJIerarTa,
KOTOPOMY OH MOXET IepenaTh Kaxjblk kKajp. Ham ximacc sxcrpakropa xajnpa

FrameExtractor MOXET OTJIMUHO 6I>1Tb 9THUM I CJICTATOM U IIPUHATDH TC KalpPbl.

7.2 VIamennre obbsABICHNE RKIacca 1 OJATBEPIUTE
COOTBETCTBHE MIPOTOROTY

class FrameExtractor:
AVCaptureVideoDataOutputSampleBufferDelegate {

// Bce Mm cpenamu Everything we did

}

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub

3ameTrbTe, 4TO 31ECh MOABIJIAETCA OIINOKA:
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https://gist.githubusercontent.com/b-r-o/83dff26d0c8da982d037d0dfa1d90857/raw/21fca8bc809d2522f9697fe0f95853797ba1040b/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/83dff26d0c8da982d037d0dfa1d90857/raw/21fca8bc809d2522f9697fe0f95853797ba1040b/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/
https://gist.githubusercontent.com/b-r-o/e53109048e4159dc734e89e2cfeee5ca/raw/4811b6e20193dd8a759b83c9f7ab086b8d1cc1e7/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/e53109048e4159dc734e89e2cfeee5ca/raw/4811b6e20193dd8a759b83c9f7ab086b8d1cc1e7/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

Tun 9KCTPAKTOpa KaJpa "“FrameExtractor” HC IIOATBCPINJI COOTBETCTBUEC

ITPOTOKOJIYy “NSObjectProtocol”.

Ecimm Mpl momHmMMEMCS IO LETIOUKE HACIAENOBAHUA, TO Mbl YBUIUM, UTO
ITPOTOKOJI TPEOYeT METOJNIOB, KOTOPBlE TUII SKCTPAKTOpPa Kajpa FrameExtractor
He uMmeeT. YToObl yCTpaHUTH OMIMOKY, Mbl MOXEM IATh €My T€ METOJbl, Jejas

FrameExtractor HACJICNYEMbIM OT NSObject.

7.3 Cneaaiire FrameExtractor naciaenxyembim ot NSObject

class FrameExtractor: NSObject,
AVCaptureVideoDataOutputSampleBufferDelegate {

// Mm Bce cpmenanu / Everything we did

}

ncxonHuk FramelExtractor.swift Haxomurcs vHa cepsuce GitHub

[Tockonpky y NSObject yXe€ €CTh init(), TO IIOCTPOEHHBIM HAMU METOJ]
MHUIINUAJIN3alUN init HY)XHO nepeonpenenuTs (override) MCTOJ MHUIIUAJIN3AITNN
init y Nsobject. He 3abpiBanmTe BBI3BIBATH peEANM3ALNIO Yy CyIEp-0OBEKTA C

yKa3aTeJIEM super.

7.4 llepeonipeneanre(override) meTon maunmaansaniu init

class FrameExtractor: NSObject,
AVCaptureVideoDataOutputSampleBufferDelegate {

override init() {

super.init ()

}

ncxonHuK Frameklxtractor.swift Haxomurcs vHa cepsuce GitHub
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https://gist.githubusercontent.com/b-r-o/3669c940f0b3264429a3df481b66b19d/raw/9eec957bfd55f6b4192f7bbe0321ebe3930f56bb/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/3669c940f0b3264429a3df481b66b19d/raw/9eec957bfd55f6b4192f7bbe0321ebe3930f56bb/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/
https://gist.githubusercontent.com/b-r-o/0a60bf5f38597b4f79b7e3825e0fd69b/raw/dcc265ec4b96ce019336e1c84a27efb0f06035fd/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/0a60bf5f38597b4f79b7e3825e0fd69b/raw/dcc265ec4b96ce019336e1c84a27efb0f06035fd/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

Tenepp, xorma kjacc 9KCTpPaKTopa Kalpa FrameExtractor COOTBETCTBYET
IIPOTOKOJIY, Mbl IIPOCTO JOJDKHBl CHEIUPUIIMPOBATH(3aJ5aTh), UTO JIEJIETATOM

BUIICOBbIXOJJA ABJIACTCS CaM KJIACC 9KCTPAKTOPA KaJllpa FrameExtractor.

7.3 Yeranopka riacca arerpakropa kajapa Framelxtractor B
KavecTne jieerara

guard captureSession.canAddInput (captureDeviceInput) else
{ return }

captureSession.addInput (captureDeviceInput)
let wvideoOutput = AVCaptureVideoDataOutput ()

videoOutput.setSampleBufferDelegate (self, queue:
DispatchQueue (label: "sample buffer"))

ncxonHuk FramelExtractor.swift Haxomurcs vHa cepsuce GitHub

Y 9TOro MpOTOKOJIA €CTh JBA ONMILMOHHBIX METOJA, OJMH METOJ, Bbl3b1BACTCA
KOKIBIM pa3, KOrjia KaJp mocrynex(available), JPYIOM METOJ, Bb13bIBACTCS
KaX bl KaXJbIM pPa3, KOrga KaJap or6powen(discarded). Y CTaHABJIUBAA
JleJieraTta, Mbl JIOJDKHBl CHEIUPUIIMPOBATH(32J1aTh) NoclemoBaTensHY
ouepeps (serial queue), KOTOpas obpaboraer cbheMKy(3axsar) kajupos. JIBa
NIPEAbIAYIIUX METOJA Bbl3blBAIOT Ha 3TOM [OCHenoBaTenbHOM ouepenu(on this
serial queue), N KaxXIasi o6pa60T1<a KaJpa pomxHa OHTE CAeslaHa Ha 3TOA

ouepenu (must be done on this queue).

WNuorpa, odbpaborka kajpa MOXET IOTPeOOBATEH 3aTPAT BPEMEHU M OOJIBIION
BBIUKUCJIUTEJIHHON MOIIHOCTH, U CJIEIYIOIINN KaJIP MOXET ObITh CHAT(3aXBaUeCH), B
TO BpEMsS KaK TEKYIIMM KaJip eme He ObLI MOJHOCThI0 obpaboraH. Ecmm sro

MIPOUCXOJUT, CJICIYIOMWNH CHATHIN(3aXBAUCHHBIN) KAJP JOJKEH Ob1Th 0TOpOIIeH!

Ecmu Mbl 1moskHBL OBLIM KAKJIBIA JOCTYIHBIA KaIp IMepeiiaTb JPyrou
ouepeny, U 06paboTaTh UX BCE, TO Mbl MOIJIM 3aKOHUUTH B CUTYalIUH, I'Je KaJIpbl
HABAJICHbl I'PYJION M IPyJlia Bce yBeaumuuBaercsa. Kanpsl mpubsiBatoT OblcTpee,
YeM Mbl MOXXEM PaCCMaTPUBATh UX, ¥ Mbl JIOJDKHB] ObLIM Obl 0OpaboTaTh caMu

YIIpaBJICHUC ITaMATHIO, KOTOPOC OHHU I/IHI/IHI/II/Ipy}OT'

Meron, nHTEpECYIOUINM HAC, SBJIAETCS METOJOM, Bbl3bIBAEMBIM KAXKJBIM Pa3,

KOPﬂQQHOBbﬁ&Kan)nocmynen(available)t
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https://gist.githubusercontent.com/b-r-o/0714fe36aae7fa0fee175554340ab5e6/raw/37227a78f0b928e593e19ecb2ac556a65ccf01f7/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/0714fe36aae7fa0fee175554340ab5e6/raw/37227a78f0b928e593e19ecb2ac556a65ccf01f7/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

func captureOutput(_ captureOutput: AVCaptureOutput!,
didOutputSampleBuffer sampleBuffer: CMSampleBuffer!, from
connection: AVCaptureConnection!) {

}

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub

Ha masHBIM MOMEHT, IaBaWTe MPOCTO JOOABUM MPOCTON OIEPATOP MEYaTH

KKIIBIM Pa3, KOIJIAa Mbl IPUHAIN KAJp.

7.6 /lobaBbTe MeTO1 esierara ¢ mpocThIM ONepaTopom
nmeyatTnm
func captureOutput(_ captureOutput: AVCaptureOutput!,

didOutputSampleBuffer sampleBuffer: CMSampleBuffer!, from
connection: AVCaptureConnection!) ({

print ("lHonyumn xagp! / Got a frame!")

}

ncxonHuK Frameklxtractor.swift Haxomurcs vHa cepsuce GitHub
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https://gist.githubusercontent.com/b-r-o/ea409188fc10e525e9564c49deb68fa9/raw/60e04e51066c341080177ba2fe0dd72aa61c8005/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/ea409188fc10e525e9564c49deb68fa9/raw/60e04e51066c341080177ba2fe0dd72aa61c8005/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/
https://gist.githubusercontent.com/b-r-o/2c020c3b34c392b4691966221ac6b522/raw/755c44469209e5668a1e489c84a5370fe827095b/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/2c020c3b34c392b4691966221ac6b522/raw/755c44469209e5668a1e489c84a5370fe827095b/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

JlaBaniTe 3aBepmnM MeTOJ, KOHQUIYPUPOBAHUA CE€AHCA configureSession (),

JI0OABUB HAIII BUJICOBBIXO]] K CEAHCY:

private func configureSession() ({
guard permissionGranted else { return }
captureSession.sessionPreset = quality

guard let captureDevice = selectCaptureDevice () else
{ return }

guard let captureDevicelInput = try?
AVCaptureDevicelnput (device: captureDevice) else { return }

guard captureSession.canAddInput (captureDeviceInput) else
{ return }

captureSession.addInput (captureDeviceInput)
let videoOutput = AVCaptureVideoDataOutput ()

videoOutput.setSampleBufferDelegate (self, queue:
DispatchQueue (label: "sample buffer"))

guard captureSession.canAddOutput (videoOutput) else
{ return }

captureSession.addOutput (videoOutput)
}

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub

IHar 8 — llaysa un Tecr

JlaBanTe cnesaem repepplB U MPOTECTUPYEM HAII KOJI!

HCpC,IL BBIIIOJIHCHUCM IIPOCKTA OCTaJIOCh CIHCJIaTh IOBC ITOCIICOHKWUX BCHIH.
(CHauajia Mbl JIOJDKHB] 3aITyCTHUTh CEAHC CHEMKH(3aXBaTa) U HE 3a0b1Th, UTO CEAHC
ChbEeMKH(3aXBaTa) JOJDKEH OblTh 3alyLICH Ha paHee CO3JJaHHOW HaMU
Cneluﬂlnbﬂfii nocnenoBaTeneHOM odepenu (serial queue), IIOCKOJIBKY 3aITyCK
C€aHCa ABJISIETCA BrsoBoM O6noxmpoeBku (blocking call), a Mbl HE€ XOTHM

OJIOKMPOBATH UI-UHTEPPEHUC MOJIB30BATEIIA.

ITomaMTE, YTO 37M€ECH ¥ HAC B NEUCTBHU ecTh jBe ouepenu. llepsas ouepens -
odepelsb CEaHCA, BTOpas OUepeshb - OUepenb, B KOTOPYIO IIepeiaH KK bl Kajp.

OHuU oTJIMUaIOTCA.
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https://gist.githubusercontent.com/b-r-o/33d52f1d70040d48442ac7f6815ecf49/raw/db3bb81b976c54a004a5c593d05700ca41e08dc4/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/33d52f1d70040d48442ac7f6815ecf49/raw/db3bb81b976c54a004a5c593d05700ca41e08dc4/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

8.1 3asepmure 610K ouepean ceancalsession (ueue
block), aTobbI 3annyeTnTh ceance

sessionQueue.async { [unowned self] in
self.configureSession|()

self.captureSession.startRunning()

}

ncxonHuk Framekbxtractorswift Haxomurcs vHa cepsuce GitHub

HaKOHeLL, B M3HAYAJIBHOM d)afme KOHTPOJUIEPpA BHUJA ViewController.swift,
CO3JIAHHOM IDE-CPEJOM Pa3padOTKU Xcode, JABAUTE MPOCTO CO3JIAIUM CCHUIKY Ha

3KCTpakTop kKagpa (frame extractor)'QTO6BICT OIr'0O COXPAHUTHD €c€.
P | | >

8.2 Co3zmaiiTe cChbIIIKY Ha ARCTpakTOp Rajpaframe extractor)

import UIKit
class ViewController: UIViewController ({

var frameExtractor: FrameExtractor!

override func viewDidLoad () {
super.viewDidLoad ()

frameExtractor = FrameExtractor ()

}

ncxonHuk Frameklxtractorswift Haxomurcs vHa cepsuce GitHub

?),ILCCB, Mbl JIOJIDKHB1I OTMETHUTHL, UTO skxcrpakTop kagmpa(frame extractor)

oOBABJIEH 3a IpeJgeyiaMH Bbl30Ba METOJA CJHEJAHHOW 3arpys3ku
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https://gist.githubusercontent.com/b-r-o/5f86fe080d87be7b7e6e26fb63668d67/raw/a2399510e369e4d80bf18eaa9a815352bcccf8ea/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/5f86fe080d87be7b7e6e26fb63668d67/raw/a2399510e369e4d80bf18eaa9a815352bcccf8ea/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/
https://gist.githubusercontent.com/b-r-o/4d55e19eee3fe7ed9e54043f909d2232/raw/8f3893eedb5cd24b13b00263211770f6e96fb8bf/ViewController.swift
https://gist.githubusercontent.com/b-r-o/4d55e19eee3fe7ed9e54043f909d2232/raw/8f3893eedb5cd24b13b00263211770f6e96fb8bf/ViewController.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

BUIA(IIPEJICTABJICHUS) viewDidLoad, WHAuU€, CO3JIaBAa€Mbl OOBEKT HE ObLI Obl
coxpaneHn (retained), W HHUTO HE IPOU30MIET. XyX€ TOro, IIPU BBI30BE
sakpeiTmit (closures) KJlacca 9KCTPAKTOPA(M3BJIEKATEN ) KaJpa FrameExtractor
Obuta Obl OpomieHa oOmMOKA swift abortRetainUnowned, I'JIe Mbl OOBABHIU
[YKaSaTGJIb self B BUJC ccrmkmum 6e3 Binagenvna (unowned reference); unowned

self|, MPUBOJIA K KpaxXy MPUJIOKECHUA.

TCHpr Bbl MOXCTC BBIIIOJIHUTDH IIPOCKT, U (])pasa Nonyunn xagp! / Got a

frame! 1IOJIKHA pacii€cuarTaHa CHOBa W CHOBa B KOHCOJIH. Bblp&)KaeM TpI/IYM(l),
Yay!

IHar 9 — O U3obpaskenne, rjae napncosano
9
ThI!

Tenepp, kxorma ™Mbl MOXEM CHATH(3aXBATHUTH) KaXJIblHM Kaup, HaBAHUTe
[IOTIBITAEMCS ITPe0Opa30BaTh UX B paKTHUECKHE N300PAXECHUS U OTOOPASUTH UX B

BUIC(IPEICTABIICHUN) N300PaXKECHUS.

JlaBarnTe BepHeMCsA K METOHNY BbIBOJA captureOutput(_:
didoutputSampleBuffer: from). [loMHHUTE, UTO 9TOT METON CHMMAET(3aXBATHIBACT)
K&)K,Hblﬁ Kanp. Bybep cwmemkn/saxeara(captured buffer), CO,ILCp)KaHlI/IfI
nHGOPMALIMIO O KaJipe, 3aJIaH B BHJIE ITapaMerpa QYHKINHU, UMEHyeMOou Oydepom

Bb160pKI/I sampleBuffer.

IlepBbirt anropuT™m, KOTOPBIA Mbl MOIJIM PEAJIM30BATH JJIA IIPEOOPaA30BAHU
6ybepa BrHO6OpPKM (sample buffer) B (baKTHHCCKI/IfI KJraccC UI-I/I306pa>K€HI/I}I

uHTEpPerca mMoIb30BaATEN UIImage, MOT' ObITh TAKHM:

1. larHble B 6ydepe smbopxu (sample buffer) IMPeOOPaA3yHTE B TAHHbBIC

Ky1acca oydepa cv-u300paxeHus CVIimageBuffer

2. auuble kiacca 6ydepa cv-n300paxeHus CVImageBuffer MpeodOpasynTe B

JIAHHBIE KJIACCA CI-U300PAXEHUS CIImage

3. Haxonen nanHble Kiracca CI-n300paxeHus CIImage MPEOOPA3YHTE B

JIAHHBIE KJIACCa UI-U300paxeHus nHTepderca moabp30BaTesd UIImage
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[IpoGiema ¢ 9TUM METOJOM COCTOUT B TOM, UTO JIJISI OIPEICJICHHON BEPCUU
OC ios, MHMLOMAIU3ATOP KJAcCa UI-M300paXeHUs HHTEepderca Mob30BATEII
UIImage, IPU NPEOOPA30BAHUU U3 JJAHHBIX KJIACCA CI-U300PAXKEHUA CIImage, JAECT

yTeuky namsiTu (memory leak):

Memory

HNcnosnb3osannas ImaMATb, KaXeETCiA, HC OCBO60)K,ILCH& n II03TOMY OHa
HaKalljimBacTC:Aa, U CBO60,ILH&5[ IIaMATb 3aKaHUMBACTCA B OC, B KOHCUHOM CUCTC

YHUUTOXAOIEH MPOLECC HAIEI0 NPUIIOKEHUA.

Bropon anropurTMm, KOTOPBI MBI MOXEM CJEJIAaTh, HAUWHAETCA Kak

IIPE IBLITYITUN AJITOPUTM:

l. ,HaHHble B 6ybepe BHOOPKM (sample buffer) Hpeo6pa3y171Te B TAHHBI1EC

kJj1acca Oydepa cv-u300pakeHus CVimageBuffer

2. Jlannble xitacca 6ydepa cv-u300paxeHUs CVIimageBuffer mpeodpasynre B

JAaHHB1C KJIaCCa CI-I/ISO6pa>KCHI/I}I CIImage

3. Januble kiracca CI-u300paxxeHus CIImage HNPEOOPA3YHUTE B JAHHBIEC KJIACCA

CG-M300PAXECHUS CGImage

4. Hakosner; maHHble Kj1acca CG-M300PAXEHUS CGImage MPEOOPA3YUTE B

JIAHHDIE KJIACcCa UI-U300paxeHus uHTepderica moap30BaTesis UIImage

1 mmar asropuma.

Huxe merona BplOOpa yCTPOMCTBA CHEMKH(3aXBaTa) selectCaptureDevice (),

cozmanTe (QYHKIIUIO, KOTOpas B KauecTBE IIapaMeTpa IIPUHUMACT JAHHBIC B
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6ybepe eBmbopku (sample buffer) M BO3BpAIA€T, €CJIX BCE IMPOXOJUT XOPOLIO, TO
BO3BpAlla€T JAaHHBIE KJIACCA UI-M300paXeHHs MHTEPPerca IO0JIb30BATEIIA

UIImage.

9.1 /lobasbTe caemxyonmmii MeToOI-CReJICTOH

private func imageFromSampleBuffer(sampleBuffer: CMSampleBuffer) —>
UIImage? {

}

ncxonHuk Frameklxtractorswift Haxomurcs vHa cepsuce GitHub

9.2 /lannsre B Oypepe soibopru(sample buffer)
npeobpasyiiTe B janubie ki1acca Oydpepa CV-
nzobpaskenust CVImageBuller

private func imageFromSampleBuffer(sampleBuffer: CMSampleBuffer) —>
UIImage? {

guard let imageBuffer =
CMSampleBufferGetImageBuffer(sampleBuffer) else { return nil }

}

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub

[Tockonbky QyHKIIMS MOXET IlepecTarb paboraTh, TO Mbl €€ 0DOpaunBaeM B

OIICPATOP 3alIUTH] guard.

2 mar aJropmuT™Aa.

3areM, MOOCKOJBKY Mbl KCHOJB3YEM KJIACC CI-U300paXeHUs CIImage, HE

3a0b1BANTE UMIIOPTUPOBATH HAOOP UIKit.
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https://gist.githubusercontent.com/b-r-o/e9b754913b3f63ffa82d1dcd989221f6/raw/62d13f1c9c6d3160f0abac31a4176ec1aacc74ed/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/e9b754913b3f63ffa82d1dcd989221f6/raw/62d13f1c9c6d3160f0abac31a4176ec1aacc74ed/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/
https://gist.githubusercontent.com/b-r-o/c80707d403770748616f1dee65ee786a/raw/69f58d76c810a49c5ce74ed557f8f1285283db31/FrameExtractor.swift
https://gist.githubusercontent.com/b-r-o/c80707d403770748616f1dee65ee786a/raw/69f58d76c810a49c5ce74ed557f8f1285283db31/FrameExtractor.swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://github.com/
https://github.com/

9.3 /lannbre riracca 6ypepa CV-nzobpaskenns
CVImageBuller npeobpasyiire B 1annsie kiacca Cl-
nzobpaskennsn Cllmage

private func imageFromSampleBuffer(sampleBuffer: CMSampleBuffer) —>
UIImage? {

guard let imageBuffer =
CMSampleBufferGetImageBuffer(sampleBuffer) else { return nil }

let ciImage = CIImage(cvPixelBuffer: imageBuffer)

}

ncxonauk FramelExtractor.swift Haxomurcs Ha cepsuce GitHub

[Tockonbky QYHKIIMS MOXET mepecTarb padoTaTh, TO Mbl €€ 00OpaunBaeM

OIICPATOP 3allrThl guard.

3 mar ajaropurma.

OTOT mar KpaWHE BAaXEH, U CyTb €r0 B TOM, YTO HE COIJIAAEMCS C

IIPEJJIOKEHHOU PeaIN3aliie! ara IepBoro aJropuTMa.

9.4 Coznanre ClContext u co3ranre 1anubie Kiacca
CG-nzobpaskenns CGlmage n3 aToro konrekera

private func imageFromSampleBuffer(sampleBuffer: CMSampleBuffer) —>
UIImage? {

guard let imageBuffer =
CMSampleBufferGetImageBuffer(sampleBuffer) else { return nil }

let ciImage = CIImage(cvPixelBuffer: imageBuffer)
let context = CIContext()

guard let cgImage = context.createCGImage(ciImage, from:
ciImage.extent) else { return nil }

}

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub
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4 1mar aJropuT™Aa.

Hakonen, Mbl MOXeM M3 ITaHHBIX KJIACCA CG-U300PAKECHUA CGImage CO3JATH U
BO3BPATUTDH JIEKAHWE B OCHOBE JAaHHBbIE KJAcCa UI-U300paxeHUs uHTepderica

I10JIB30BAaTCJIA UIImage.

9.5 U3 nanubix riacca CG-nzobpakenns CGlmage
co3jlanre n Bo3pparure janubie riacca Ul-
nzobpaskenust nurepdeiica noanzosaresas Ullmage

private func imageFromSampleBuffer(sampleBuffer: CMSampleBuffer) —>
UIImage? {

guard let imageBuffer =
CMSampleBufferGetImageBuffer(sampleBuffer) else { return nil }

let ciImage = CIImage(cvPixelBuffer: imageBuffer)
let context = CIContext()

guard let cgImage = context.createCGImage(ciImage, from:
ciImage.extent) else { return nil }

return UIImage(cgImage: cgImage)

}

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub

A 3HA10, 4TO IPOLCCC 3aTAHYJICA, HO INOTECPIIUTEC CIOC, Mbl IIOUTH BCC

craejam!

IHar 10 — Bort n3obpaskenne!

Tenepp y Hac ecTh paxTUUECKUM KaJp Kjacca UI-U300paxeHus mHTepdenca
MOJIb30BaTEIIsI UIImage! DTO - UTO-TO, O KOTOPOM MBIl 3HAEM, Kak paboTaTh ¢ HUM!
HOCJIC,ILHI/IfI mar JIOJIDKCH IIO3BOJIMTDL EBhSmBawWen cTopoHe (caller) 3HATH, UTO
M300paXeHNUe gmocTymso (available). Jljist aToro Mpl MOXeMm €O3HATh MIPOTOKOJI
TOJBKO C OJHOM ¢(YHKOUEHN CHATOrO(3aXBAUEHHOIO) H300paXeHUH
captured (image), KOTOPYIO BbI3bIBAIOT KaXJbIA Pas3, KOrja KaJp Kjacca UI-

n3obpaxeHuss uHTepderca MNOJIb30BATENsA UIImage JOCTYIIEH. 3aTeM
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MOJIb30BAaTEJIb CBODOJEH CJieJIaTh C HUM BCE, UTO OH 3axoder. EnmHcTBeHHAs
BCIIb, KOTOPYIO JOJDKEH CJEJIATh KJIACC BBI30BA, COCTOUT B OOBABJICHUU B
KadyecTBe Jejierata IIPOTOKOJIA, B KOTOPBIM KJIACC 3KCTPaKTOpa Kazgpa
FrameExtractor OTIPABUT KaXJbIM KaJp KJIAcCa UI-U300paXxeHus uHTepdenca

I1IOJIB30BATCEJIA UIImage.

10.1 Hasepxy Tercra B (paiie kiiacea akerpakropa
kajgpa FrameExtractor.swift cozpaiire nporokod

protocol FrameExtractorDelegate {

func captured(image: UIImage)

}

ncxonHuk Framelxtractor.swift Haxomurcs vHa cepsuce GitHub

10.2 Buyrpn riaacea akerparropa kajpa
FrameExtractor yjep:xusairre jesierar(delegate) ¢
arpubyrom ci1abon cenuikn(weak attribute)

weak var delegate: FrameExtractorDelegate?

ncxonHuk Framelxtractor.swift Haxomurcs vHa cepsuce GitHub

He 3abniBamire, uro, uTOOBl M30€XATh OIIMOKM coxpaHemms umxia(retain
cycle), JIeJyieraT IOJDKEH OBITh OOBSBJICH C aTpubyrom cnaboir ccsuiku (weak
attribute). [lockoybky OH OOBSABICHO cnaGsm(weak), TO Mbl K OOBSIBJICHUIO

IIPOTOKOJIA ,ILO621BJI§ICM KJIIOUE€BOC CJIOBO KJIaCCa class.
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https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
https://gist.github.com/b-r-o/072ca5d870aa3eae6907f24f754c859d#file-frameextractor-swift
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10.3 U3mennre obbsiBaeHNE TIPOTOKOIA

protocol FrameExtractorDelegate: class {

func captured(image: UIImage)

}

ncxonHuk Iramelxtractor.swift Haxomurcs va cepsuce GitHub

BCpHeMC}I K MCTOY BbB1BOJIA captureOutput(_: didOutputSampleBuffer:from),
Mbl MOXCM TCIICPb OTHIPABUTBL JOCJICTraTy ,ILOCTYHHBIfI Kagp Kjacca UI-
n300paxxeHnss mMHTEpderca IMojb30BaTeNs UIImage. [loMHUTE, uTO 3TOT MeTON
Bbl3bl1BAlOT HA mnocinemoBaTeNbHOM odepenu (serial queue). Mpl He xXO0THUM
BRIBBBANILYI0 CTOPOHY (caller) HaNpPArarb Ha KOHTAKT C HOCJIC,ILOB&T@JIBHOfI
OoucpeabrO U IIO3TOMY Mbl €My OTIIPABUM I/1306pa>K€HI/I€ Ha rnaBHOM noToke (main
thread) W =BmsmHBammass cTopoHa (caller) CMOXET Cpa3y Xe OOHOBUTH UI-

MHTEPPENC TTOTB30BATEIIA.

10.4 /lncnieraepusnpyiite raagHyio odepebmain
(queue), CO3JIaHHBIM KQJIPOM RjIacca n3oOpaskenns
Ul-unrepdeiica noabzosaressa Ullmage

func captureQutput(_ captureOutput: AVCaptureOutput!,
didOutputSampleBuffer sampleBuffer: CMSampleBuffer!, from connection:
AVCaptureConnection!) {

DispatchQueue.main.async { [unowned self] in

guard let uilmage = self.imageFromSampleBuffer(sampleBuffer:
sampleBuffer) else { return }

self.delegate?.captured(image: uilImage)

}

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub
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https://github.com/
https://github.com/

Iar 11 — lamarte yreraer!

Ecnun Mb1 OPUCTAJIBHO CMOTPHM Ha Hpegbunnunﬁ KOJ, Mbl BHUJIUM, UTO
,ILOCTOfIHO HC BCE, UTO Mbl CKa3aJIN HpC)K,ILC! Bo BpCMiA mIara 7 Mbl CKa3aJik, UTO
KaxJiast 06pa6OTKa I/I306pa>KeHHﬁ OOJIXHA ONTE CIOejlaHa Ha [OCJIefOBaTEeNILHOM
ouepenu (must be done on the serial queue), U3 KOTOpOf/i Bb13b1BAlOT METOJ]
BbIBOJIA captureOutput.fBﬂﬁCb, Mbl CIcJIaJIU oumbky npeobpasoBaHuss 6ydepa =B
nsobpaxenne (mistake of converting the buffer to the image) BHYTPHU rmaBHOTO

noroka (main thread) !

Jlajiee moxaszaHO TO, UTO IPOUCXOJUT C TAMATHIO!

Memory

11.1 llepemectrure 06paboTry n3obpaskennii 3a
npejiesabl IapHoro noroka/main thread)

func captureOutput(_ captureOutput: AVCaptureOQutput!,
didOutputSampleBuffer sampleBuffer: CMSampleBuffer!, from connection:
AVCaptureConnection!) {

guard let uiImage = imageFromSampleBuffer(sampleBuffer:
sampleBuffer) else { return }

DispatchQueue.main.async { [unowned self] in

self.delegate?.captured(image: uilmage)

}

ncxoaHuk FrameExtractorswift Haxomurcs Ha cepsuce GitHub
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Obparure BHHMaHME Ha TO, UYTO IIE€pPEJ, BbI30BOM (YHKIIUU, Mbl OOJBIIE HE
HYXJAeMCA B YKa3aTeJe self, M Mbl YIAJIWIHA €TO JJISI COOTBETCTBUA HHCTPYKLIUH

1O JIyumieMy Swif t-KOJVPOBAHHUIO.

Jlajree moxaszaHoO TemepemHee COCTOSHNUE TTAMATH!

Memory

SAN

D10 Dojiee MPUATHO, 0OBEM HMAMSITH KAXKETCS YCTOMUUBBIM B TEUCHUE JOJITOTO
BPEMEHHM, HO Mbl BHJM HEKOTOPblE B3JICThl M MHAJICHUS, KOTOPBIMU Mbl TaKXe
MOXeM 3aHATbCA. OHU OPOUCXOJAT, IMOTOMY UTO, MpeoOpasoBblBas Oydep B
M300paxeHue, Mbl KX B pa3 Cco3JaeM KOHTEKCT. Mbl XOoTuM, TOJIBKO OIUH pas3

CO311aTb KOHTCKCT.

11.2 IlepemecTure KonTEeReT KAK NEepeMEeHHYIO
r1acca

private let context = CIContext()

vcxonHuk ramelxtractor.swift Haxonurcs Ha cepsuce GitHub

Jlajree mokxaszaHoO TenepemHee COCTOSHNE TAMATH!
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Memory

6.1 v

Kaxercs, yreuka mamaru ycrpaHeHa!

IHar 12 — lloramnre mue, uro noayanmian!

JlaBanTe 6p1CTPO YCTAHOBUM UI-MHTEPPEUC TTOTIB30BATEII.

1. Ilepesimure x Gpariny Main.storyboard U JOOABBTE BUJ U300PAXKCHUS

ImageView, 6€py1ul/lfl BEChb SKpPaH.

2. Y CTaHOBUTE 3HAUCHUE pexmMa cogpepxaHus (content mode) B aspect
fill (acnexkT BanmekKM)

3. Haxxmure Control u cchliky Ha BuJ N300paXeHUS ImageView IMIEPETAIIUTE

B (ariJl KOHTPOJLIEPA BUJIA ViewController.swift

Teneps nepengure B B paryl KOHTPOJLIEPA BIJIA ViewController. swift.
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12.1 Ronrposiep suaa ViewController
HpuCIocodbTE Ha COOTBETCTBHE JTeJ1eraTy
arcrparropa kajapa FrameklxtractorDelegale

class ViewController: UIViewController, FrameExtractorDelegate {
var frameExtractor: FrameExtractor!

@IBOutlet weak var imageView: UIImageView!

override func viewDidLoad() {
super.viewDidLoad()

frameExtractor = FrameExtractor()

}

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub
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12.2 Yeranosnre ViewController rak, arob6b1 on
CTAJI JIC/ICraToOM

class ViewController: UIViewController, FrameExtractorDelegate {
var frameExtractor: FrameExtractor!

@IBOutlet weak var imageView: UIImageView!

override func viewDidLoad() {
super.viewDidLoad ()
frameExtractor = FrameExtractor()

frameExtractor.delegate = self

}

ncxonHuk Frameklxtractorswift Haxomurcs mHa cepsuce GitHub

Hakonen, mobaBbTe METOJ[ COBEPIICHHOM CHEMKH(3aXBaTa) captured U3
CO3JJAHHOIO HaMH HOPOTOKOJAa JeJjerata 3KcTpakTopa Kazupa
FrameExtractorDelegate ¥ OOHOBHUTE BUJ (OPEJCTABJICHUE) N300paAXKECHUA
KX JIbIA pas3, KOrja Mbl ojryuaeM nzobpaxerue. Mbl MoxeM cpasy ke 0OOHOBUTH
UI-UHTEePPENC MMOIB30BATEN, IIOTOMY UTO METOJ, COBEPIICHHON CHEMKH(3aXBaTa)

captured Bb13BAaH Ha rmaBHOM noToke (main thread).
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12.3 B npororoJie 1ob6aBbTe METOT COBEPIICHHON
cheMEH(3axBaTa) captured

func captured(image: UIImage) {
imageView.image = image

}

ncxonHuk Iramelxtractor.swift Haxomurcs vHa cepsuce GitHub

TCHCpb Bbl MOXCTC HaXaTb KHOIIKY BbIIIOJIHHUTDH HpI/IJIO)KCHI/IC!

IHar 13 — Oi1, mb1 - epeBepHyTHI

TOIIHO, 10 YMOJIYaHUIO ceHcop usobpaxenusi (image sensor) OPHUCHTHUPOBAH Ha
9TOT CIIOCOO. DTO ABJAECTCA IMPUUMHOM TOIO, IIOUEMY Mbl JIOJDKHBI IIPABUIIBHO

YCTAaHOBUTD opueHTaumo BuUIOeoBHxona (orientation the video output)!

Jlnga sTOoro, Mpl JIOJDKHBl IIOJYYUTH COENUHEHHE OT BHUJICOBBIXOJIA U
IPOBEPUTH, MOXEM JIK Mbl YCTAHOBUTH OpHeHTannto Buuco. Kpome Toro, ecin
Mbl MCIIOJIb3YEM IIepeHI00(GPOHTAIBHYO0) KaMepy, TO KaHAJ M[epegaun

M300paXEHU JOJKECH ObITH OTPAXEH 3€PKAJIHHO.

13. 1 3agepmure nosmocteio MeTo kondurypannn
ceanca configureSession|)

guard let connection = videoOutput.connection(withMediaType:
AVFoundation.AVMediaTypeVideo) else { return }
guard connection.isVideoOrientationSupported else { return }

guard connection.isVideoMirroringSupported else { return }
connection.videoOrientation = .portrait

connection.isVideoMirrored = position == .front

ncxonHuk Frameklxtractorswift Haxomurcs vHa cepsuce GitHub
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KpOMe TOTO, Hepeﬂ,ﬂ;I/ITe Ha TIIaHEJIb General project settings (O6mme
napaMeTps HaCTPOWKM mpoekTa) U B TIPYINIIE Deployment Info (Mupopmaums
paseepTHBaHus), CHUMUTC (1)J1a>KOK B I10JI€ Landscape Left (Ans6oMurni, cineBa) U B
I1I0JI€ Landscape Right (Ane6omMurni, cnpasa), YTO BBIHYJIUT IMPUJIOKEHUE OCTATHCA

B IIOPTPETHON OPUEHTALIVH.

BrinmosHuTe puitoxenmne cHOBa U voilal

BoTr nmenno!

Temepp Bbl CBODOJIHBI MCIIOJIB30BATh KAMEPY HPABSIIMMCS BaM CIIOCOOOM H
BBIITYCTUTE CBOIO KPEATHUBHOCTL B Mmpe MaumMHHOT'O SpeHwus (computer vision

world) !

He crecmsanrecs TmarensHO nmpoxgymats 910! Hampumep, marre BO3MOXHOCTD
3allyCTUTh U OCTAHOBUTL wussneueHne kagpa(frame extraction), IMOTOMY UTO B
pCaJIBHOM COCTOfIHI/II/I, €CCJIM MBIl HpO,ILBI/II‘aCM KOHTpOJI.HCp B JId Ha BCpHII/IHY, TO
M3BJICUCHUE KaJpa Bce eme npoucxonur! B rexymeM cocrosHMM mpUIoOXeHU
NIPUOCTAHOBJICHO M3BJICUCHUE Kajgpa, KOorjga HOPOUCXOINUT IIPEpPblBAHUE

(HampuMep, TesiepOHHBIN BbI30B) U BIIOCJIEICTBUYN BO30OHOBIIACTCS.

Muoro marepuasna Moxer OBITH ITOCTPOEHO HA OCHOBE 3TOr0, HAIPUMED,
HpC,Il;OCTaBJI}ICT ITIOJIB30BATCJIKO BO3MOXHOCTbH HW3MCHUTDH HaCTpOI;IKI/I CHSITEIX/
BaxBadeHHHX Kanapos (captured frames), wucnonesyeMom xaMepd(camera used),
kauecTeo (quality) ¥ T.I. ... MHOIro sHaUUMbIX yqe6Hblx PYKOBOJCTB IOCTYIIHO B
OHJIafIHe, HO HE 3a6blBaI7ITC, UTO, USBMCHACTEC HacTpouky kamepsl (camera settings),

TO 3TO JOJKHO OBITH ClesiaHo, 6sokupyst ero. CoBepiieHHO HOBBIM mIpeameT!
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Yr1065b1 cenaTh 00PadOTKY M300PAXEHUN HA KAXJIOM CHATOM(3aXBAUCHHOM)
KaJpe KJjiacca UI-u300paxeHnss HTepderca mojib30BaTe s UlImage, Bbl MOTJIM Obl
MCIOJIB30BATh OMOJNMOTEKY KOMIbIOTEpPHOTO 3peHus oOpencv! Hexoroprie
akkypaTHble (YHKOHUH, Hanpumep (YyHKIUSA npeoOpasoBaHUA
CHATOrO(3aXBauEHHOI'0) KaJapa KJjacca UI-uszobpaxeHus wuHTEpdenca
MOJIb30BATEJIA UIImage B MATPHIy UIImageToMat JIAET B PE3yJIbTATE JIEKAIIYIO B
OCHOBC mMmaTpuny mnmukceneu (pixel matrix) I103aIU I/1306pa>K€HI/I}I. Kax Tojyibko BBI
MoJIyuyaeTe MaTpully, TO HauumHaeTcs peanbHoe moy. GMmorpure Mou Jpyrue
yueOHblE PYKOBOJCTBA, OOBIACHSIIONUIME, KAK HCIIOJH30BATH OpenCV C S3bIKOM

IIPOrPaMMUPOBAHUA swift!

COO6I_HI/IT€ MHC O IIPOCKTAaX, IIOCTPOCHHbBIX Ha OCHOBC 3TOI'O PyKOBOIACTBA, A

XOTeJI Obl B3IJISIHYTh HA HUX!

[Tonpasuiocs, uro Bbl nmpounTtanu? JlaBanre HaXMeM KHOIIKY OIOOPEHU

TaK, UTOObl BCE MOTJIA MIPOUUTATH €€ TakXe!

hpome Toro

OJTa cTaThbsd HA Medium-cayTe:

* 10S — UsBneuenwne xanpos kameppl(10S — Camera Frames Extraction)

https://medium.com/ios-os-x-development/ios-camera-f

rames-extraction-d2c0f80ed0ba
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