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e C++ Producer SDK (Cl&. GStreamer T
Kinesis Video Stream Z{ER 9 37/=sHD
SEFITUO—3>NEENTLS

https://gstreamer.freedesktop.org/

gstreamer tools

gst-inspect
gst-launch
gst-editor

gstreamer core framework media agnostic
base classes
,,,,,, message bus
n'lned_ia typte negotiation
plugin system
E_ ~ = = data transport
synchronization

-

codecs filters sinks

-mp3 - converters | - alsa
- mpeg4 - mi - xvideo
- vorbis - effects - tepfudp

gstreamer plugins
lgstreamer includes over 250 plugins
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Producer SDK €7 U45—<3>%
9 < (CRITRIRERIRIE

4 N\ N )
GStreamer Web#1 45 _GStreamer RTSP ) Android
SEFZTUT—-23> SEVIVUG—23> SEVZIUG—23>

(WebBH XS, WEHAS) (Y ND—=DOHAZ) (AN—hIAZHNEIAS)

g VAN J J

[ 1 ( Android )

L C++ Producer SDK ) Producer Library

N\ 4 N\
macO0S Ubuntu Raspberry Pi Android
J g J
C++ Producer SDK : https://github.com/awslabs/amazon-kinesis-video-streams-producer-sdk-cpp aws

Android Producer App : https://qithub.com/awslabs/aws—sdk—android—samples/tree/master/AmazonKinesisVideoDemW
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SMACAME KINESIS GATEWAY aws
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4 N\ GetMedia API

T ILIA I Kinesis Video Streams WA RJ—LDS. XFT 4 FPT—SF%2E5 9 DI=HDAPI
EEE SR « AMU—AZFEIERXKMI—LA Amazon YUY —X%—/ (ARN) &,

FaF v > 0% JIJOITRANTSB
\_ _J « Kinesis Video Streams (50X > hESIEICFVY I DA K —LA%EIRT
4 N\ GetMediaForFragmentList API

ARV =ARBEENET DA TT—INSEEUTEAT 1 7T —F%EUS T DAPI
o« JSUARDURN (TSIOA NESTEE)ZIEELCIUIIR NS

IOy F - BE(X. D API ZFUNH 9 REIC, ListFragments API UM 9
UIEEEE =

ListFragments API
IS0 A bDYR BZEUS T DAPI

« JSTA NBESFLZEIALRIT=2FERLUT.
. J ANU—ARCHUTHBMIEZEEELTIUIIR TS
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GetMedia API
PutMedia CIXESNTE T SITAS hMEEOF V2 IDA KNI —L7Z
Payload& UCTRMET D
« UOITRKISA—=F(F ISONFER TBodyDHR(C AN TIXET D
- GetMedia API (& Long Running Session®Dfzéh. Twv=3>%Z5ED T,
TRV DR TFVv 2 IZEZETD

Request Response
POST /getMedia HTTP/1.1 HTTP/1.1 200
Content-type: application/json Content-Type: ContentType
{ Payload
"StartSelector": {
"AfterFragmentNumber": "string",
"ContinuationToken": "string",

"StartSelectorType": "string",
"StartTimestamp": number

}s
"StreamARN": "string",
"StreamName": "string"

}
aws

https://docs.aws.amazon.com/ja jp/kinesisvideostreams/latest/dg/API dataplane GetMedia.html



https://docs.aws.amazon.com/ja_jp/kinesisvideostreams/latest/dg/API_dataplane_GetMedia.html

GetMedia API [CRHEBIRVUITIRANINSA—4

StartSelector A NI —=LNEHIST 2F v > U Diaiti R
AfterFragmentNumber GetMedia APINIR I RN T ST A RDITSTA hES

BIdDGetMedial Ah> X TiREMNJz ContinuationToken Z3i8E 9
BCET, Fv UM mZ IR TRIEHD —T>

ContinuationToken

(Re uired) (NOW | EARLIEST | FRAGMENT_NUMBER | CONTINUATION_TOKEN |
q PRODUCER_TIMESTAMP | SERVER_TIMESTAMP)
StartTimestamp GetMedia APINNR I BRAID T ST A SMIEOITA LRF>T
(StartSelectorType (C&1OE T producer_timestamp 5 server_timestamp Z187E)

StreamARN Kinesis Video Stream DX ~cJ—/x D AmazonJY — X% — /I
(StreamARN H* StreamName DWLTNHHKNE)/ (S A —4)
: o 1

ST - Kinesis Video Stream MDA ~J— /A%

(StreamARN hH* StreamName OWLWIT NI RE/ (S A —4)

aws
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GetMedia API DiF=s=

- GetMedia APIZ{ER Y BaiIlC. GetDataEndpoint APIZIMUN LT
T2 RN bZEIS T DdENHD

- GetMedia API(C(E. LATOHIENHD D
GetMedia APIJ—JLDO LR : 1 A MU—ASHIED. #RI5/0
EIIFEGER : 1 AN —AHEN3DET
(_EBR#EFN(LEIEE - HIRZ#BX DIEH(IIEEETND)
Kinesis Video Streams M3 —4iX{SALIE :

1 DDGetMedia 7w =3 > DREIT 25.0 MB/second ZE/z(& 200 Mbps
(_EPR#EF0(EPI6E

aws

https://docs.aws.amazon.com/ja jp/kinesisvideostreams/latest/dg/limits.html
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Stream Parser Library
A BU—LNSEEULEMKVERDT — 5%

BT VWECIIT I3 D515

« Javad=S5-1J5Y Jard7-1)l) &EUTREEN,
AWS SDK for Java EfEAFENDTE TlavarZ7 7 Uo—> 3> N THERATD

o RAEDERETIE. FRY—ILEUTUTDEDHEFEND

29—

StreamingMkvReader
FragmentMetadataVisitor
OutputSegmentMerger
FrameVisitor

KinesisVideoExample

https://qgithub.com/aws/amazon-kinesis-video-streams-parser-library

MKVF—4% X N —/Ah'5 MKV Element & U T~ ELD

TT5OA S AT T757—4) BRUO SV (O—7FvoOOFEFE>
EOtwIUE - ETREEXESDT—4) h'BAIFT—SI=ZEIET B,
TT5OAS RBBSVOAHA LR TDEHRE Z CHSEETERD,
BB SV IDAIT —AZE—DTTIA hEIF DA NI —AIC
I—>UTC ERUiISOA N (Fyry) =iEETD

TSTA MBI L—LZBMDELTIL—LABOYR(CET.
A>T AR ENDDOT, TO— REYIBRSEBEDTERET D,

Stream Parser Library OfFERAEZRI B> TILFZTUo—> 3>
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Stream Parser Library @ OutputSegmentMerger Z/aFH9d D

s - : - [750‘><> I\%]

e . X ) ERDHg
t’ E | _| |_| StreamlonkvReader
oS or s | Somort |pomisry | X5 s
Fr >
m 1$0)MKV§JJE77’I’)L
GetMediaForFragmentList 770)(/|\ \’DZ N —AICHEETD
ZRU—/ F v > IEEE :I ) OutputSegmentMerger
/>0

(BECHLT) éénnn TV —THB4%
GStreamer 72 &ET
BiE T 7L v BB ARATULEEA

) [ETh e
GStreamer : https://gstreamer.freedesktop.org/ aws
OpenPose : https://github.com/CMU-Perceptual-Computing-Lab/openpose S
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12> 3 —XAIDEZEDH] (—8BD+)

/I Get media request loop.
while (true) {
GetMediaResult result = mediaClient.getMedia(getMediaRequest());

Path outputPath = Paths.get( OUTPUT_FILENAME);
OutputStream fileOutputStream = Files.newOutputStream(outputPath, StandardOpenOption. WRITE, StandardOpenOption.CREATE);
try (BufferedOutputStream outputStream = new BufferedOutputStream(fileOutputStream)) {

StreamingMkvReader mkvStreamReader = StreamingMkvReader.createDefault(new InputStreamParserByteSource(result.getPayload()));

OutputSegmentMerger outputSegmentMerger = OutputSegmentMerger.createDefault(fileOutputStream);

/I Apply the OutputSegmentMerger to the mkv elements from the mkv stream reader.

while (mkvStreamReader.mightHaveNext()) {
Optional<MkvElement> mkvElementOptional = mkvStreamReader.nextIfAvailable();
if (mkvElementOptional.isPresent()) {

MkvElement mkvElement = mkvElementOptional.get();

/I Apply the segment merger to this element. [ : : T\‘ j 50“% \/ I\%
O\

mkvElement.accept(outputSegmentMerger);
— =
—>9D

/1 Flush output stream per fragment.
if (MkvTypelnfos SEGMENT.equals(mkvElement.getElementMetaData().getTypelnfo())) {
if (mkvElement instanceof MkvEndMasterElement) {

outputStream.flush();

}

} catch (MkvElementVisitException | [OException e) { }

wait(GETMEDIA_INTERVAL);

! X ZO— RFREIELEfITY
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Stream Parser Library @ FrameVisitor Z;&FFH9 5

s - : - [750‘><> I\%]

Y Y Y N Hyol'jja_
t’ E | _| | _| StreamlonkvReader
;(ee;/s;ideg TISOA N Plésteiz\;de% )(XQTJJQ
Fv D
: 7|/ IA%
GetMedia
B m 77’7*/* MO
= F > HEYE FrameV|S|tor + T O0—REE
ARU—=LA ~ :|>~> (JCodec R EDSA IS U %EM)
grIEE & U TRF
v BRI
JL—A
JCodec : http://jcodec.org/ aws

OpenCV : https://opencv.org/ N
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/I Get media request loop.
while (true) {
GetMediaResult result = mediaClient.getMedia(getMediaRequest());

/| Fragment metadata visitor to extract Kinesis Video fragment metadata from the GetMedia stream.

FragmentMetadataVisitor fragmentMetadataVisitor = FragmentMetadataVisitor.create();

MyFrameProcessor frameProcessor = MyFrameProcessor.create();

EEE Uz FrameProcessor %
FrameVisitor [CELT

FrameVisitor frameVisitor = FrameVisitor.create(frameProcessor);
MkvElementVisitor elementVisitor = new CompositeMkvElementVisitor(fragmentMetadataVisitor, frameVisitor);

StreamingMkvReader mkvStreamReader = StreamingMkvReader.createDefault(new InputStreamParserByteSource(result.getPayload()));

/I Apply the OutputSegmentMerger to the mkv elements from the mkv stream reader.

try {
while (mkvStreamReader.mightHaveNext()) {
Optional<MkvElement> mkvElementOptional = mkvStreamReader.nextIfAvailable();
if (mkvElementOptional.isPresent()) {
MkvElement mkvElement = mkvElementOptional.get();

/| Apply the parsing visitor to this element through the element visitor.

mkvElement.accept(elementVisitor);

A N — LR ZEHIHET D

C CC FrameProcessor (C

EE UIZAIENIT(END

} catch (MkvElementVisitException e) { }

wait(GETMEDIA_INTERVAL);

[

X ZD— RIFEEELEpI T

aws
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FrameProcessor E3&ZD45l
(Jcodec ZFAA U= H264 11— RYUE & OpenCV Z=FIH UZEB&EH)

ublic class MyFrameProcessor implements FrameVisitor.FrameProcessor
P Y P

private byte[] codecPrivateData;

private final H264Decoder decoder = new H264Decoder();

private final Transform transform = new Yuv420jToRgb();

_\\ 9 b\b
@Override
public void process(Frame frame, MkvTrackMetadata trackMetadata) { j T ‘J 00)%5
ByteBuffer frameBuffer = frame.getFrameData(); t gt ) I/[I]EEI 5 E._‘rj' N t
int pixelWidth = trackMetadata.getPixel Width().get().intValue(); gt
int pixelHeight = trackMetadata.getPixelHeight().get().intValue(); M\gfd |ﬁ i&%ﬂy O Il:l:ll a-

codecPrivateData = trackMetadata.getCodecPrivateData( ).array();

Picture rgb = Picture.create(pixel Width, pixelHeight, ColorSpace.RGB);
Bufferedlmage imageFrame = new BufferedImage(pixelWidth, pixelHeight, Bufferedlmage. TYPE_3BYTE_BGR);
AvcCBox aveC = AveCBox.parseAveCBox(ByteBuffer.wrap(codecPrivateData));

decoder.addSps(aveC.getSpsList(); JCodec (C&LB

decoder.addPps(avcC. getPpsList();

Picture buf = Picture.create(pixelWidth, pixelHeight, ColorSpace.YUVA20]); F— RIEE LT
List<ByteBuffer> byteBuffers = splitMOVPacket(frameBuffer, avcC); j I./ . .L\ %Hy D Il:tll a—

Picture pic = decoder.decodeFrameFromNals(byteBuffers, buf.getData());

=

Picture tmpBuf = Picture.createPicture(pixel Width, pixelHeight, dataTemp, ColorSpace.YUV420]);

transform.transform(tmpBuf, rgb);

AWTUtLtoBufferedImage(rgb, imageFrame);

// Find the faces in the frame by OpenCV Haar cascade classifier
Mat source = Java2DFrameUtils.toMat(imageFrame); O p enCVv ODI}E *ﬁ H:II %% (:
177X
RectVector faces = new RectVector(); —_
bel /==
faceDetector detectMultiScale(source, faces); MNMFT @1,%%4:*& = 172
LOG.info(faces.size() + " faces are detected!");

) X CD— RFEELIEBITT
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OpenCV 2 OpenPose 12 ED ST S Y%z iER UTCERERT
Amazon Rekognition /& & DEHRERFTH — E X
ME(C Deep Learning 72 E CTHMFEZE LI ES )L TOHESR

OpenCV : https://opencv.org/ aws
OpenPose : https://github.com/CMU-Perceptual-Computing-Lab/openpose
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Amazon Rekognition Video &i#E#E9 S @

. Kinesis Video Streams ®>31—<Y—& I@U 7':'(;1(;?_
L € Amazon Rekognition Video Z{FRL T

LEJJ EJJ:B_J

BE A N — ANDERZIRE - ZRETED
- P& Rekognition Video [CEZX =ETCTHULE | Stream Processor

BIHDEEZ IR T D ENTED _'._‘@

« Rekognition Video (Cl&. EERA MU—LAD Avnllazogthegs A31atz°§t'('"es's
Dz B9 D2 Stream Processor 7 eo sheame R S

Rekognltlon Vldeo

AESNTWS
- DHITHER(E. Rekognition Video 15, Amron Kineeie
Amazon Kinesis Data Streams XA ~YJ—A Data Streams L,
[CHhEn3 (AWS Lambda 122) G
aws
-

https://docs.aws.amazon.com/rekognition/latest/dqg/streaming-video.html



https://docs.aws.amazon.com/rekognition/latest/dg/streaming-video.html

Rekognition Video Z{EHH UJZEAREEDESTE

IAMO—) L& {ERK

\

Rekognition L2023 > Z/ERK

$ aws rekognition create-stream-processor ¥
--name "MyKinesisVideoStreamProcessor" ¥

.
L7223 >"C7fﬁ?é§”5i§ﬁ(i4 \/7_'“‘y OX%H% --input '{"KinesisVideoStream": {"Arn":

v "arn:aws:kinesisvideo:ap-northeast-1 : XXXXXXXXXXXX:
; ; ; | — < ) stream/my—video—stream/XXXXXXXXXXXXX”}}’ ¥
L Kinesis Video Streams DA l\ y A%{’FE&Z ) --stream-processor-output '{"KinesisDataStream": {"Arn":
v "arn:aws:kinesis:ap-northeast-1: XXXXXXXXXXXX:

. . | ] — B stream/AmazonRekognition"}}" ¥
Kinesis Data Streams MDA I\ J A%{’FEZ --role-arn "arn:aws:iam: : XXXXXXXXXXXX:role/

MyRekognitionForKinesisRole" ¥

it = v --settings '{"FaceSearch": {"CollectionId":"MyFaceCollection",
Rekognition T Stream Processor %Z{ER% T aceMatchTRrechold™ 80.01¥

‘

v
Stream Processor Zi#cHj $ aws rekognition start-stream-processor ¥
v --name "MyKinesisVideoStreamProcessor"
L Kinesis Video Streams (CF—4 Z&iX{E J AWS CLI TOVERH
Kinesis Data Streams 55> —4 %S L CTHO
aws
S

https://docs.aws.amazon.com/ja jp/rekognition/latest/dg/recognize-faces-in-a-video-stream.html
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Rekognition Video (C &k BEARED DGR

{
"InputInformation":{

"KinesisVideo":{

"StreamArn":" arn:aws:kinesisvideo:ap-northeast-1: XXXXXXXXXXXX:stream/my-video-stream/XXXXXXXXXXXXX ",

"FragmentNumber":"91343852348798144617425944722918553756896652976",

"ServerTimestamp":1.521183662414E9,

"ProducerTimestamp":821785.28,

"FrameOffsetInSeconds":1.0

}

4
"StreamProcessorInformation":{"Status":"RUNNING"},
"FaceSearchResponse":[{

"DetectedFace":{
"BoundingBox":{"Height":0.45,"Width":0.253125,"Left":0.47109374,"Top":0.3472222},
"Confidence":99.99982,

"Landmarks":[

{"X":0.55657715,"Y":0.48627222,"Type":"eyeLeft"},
{"X":0.65045106,"Y":0.49128634,"Type":"eyeRight"},
{"X":0.60852575,"Y":0.5521961,"Type":"nose"},
{"X":0.5619316,"Y":0.6824252,"Type":"mouthLeft"},
{"X":0.6378561,"Y":0.6886522,"Type":"mouthRight"}

1,

"Pose":{"Pitch":17.475468,"Roll":0.80840683,"Yaw":7.75594477%,

"Quality":{"Brightness":32.13126,"Sharpness":99.93052}

iy

"MatchedFaces":[{

"Similarity":90.26169,

"Face":{
"BoundingBox":{"Height":0.4275,"Width":0.4275,"Left":0.26375,"Top":0.26875%},
"Faceld":"063808fa-0018-4f3d-8deb-b0dd4d18fbb3",
"Confidence":99.9869,
"Imageld":"10b0ad0a-c240-7b02-e648-237bc6f5a82b”

}

1

1
}

aws
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# QuickTimePlayer 77/l g% XRFE Y1YKY9 ALT DD & T & D T semxm 3A1BE(A) 22:07 Q
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() awslabs/amazon-kinesis-vide: % [l Amazon Kinesis Video Streams x () aws/amazon-kinesis-video-si- x ' [% JCodec - % M, OpenCV library x () Shota
-
<« C' | @ GitHub, Inc. [US] | https://github.com/awslabs/amazon-kinesis-video-streams-producer-sdk-cpp ¥ e m (4]
- E
O This repository Pull requests Issues Marketplace Explore A+~ 8- a
DE
DE 784
o8 [ awslabs | amazon-kinesis-video-streams-producer-sdk-cpp @Unwatch~ 22 s Unstar 45  YFork 19
DE
DE [r— [N
DE <> Code Issues 6 Pull requests 0 Projects 0 Insights
DE
DE
DE . e : . . .
DE Amazon Kinesis Video Streams Producer SDK for C++ is for developers to install and customize for their connected camera
gg and other devices to securely stream video, audio, and time-encoded data to Kinesis Video Streams.
DE
DE
gé {D 53 commits ¥ 1 branch © 8 releases 22 9 contributors
DE
DE
gg Branch: master ~ New pull request Create new file  Upload files = Find file
DE
zhiyua-git Release 1.3.0 (15th March 2018) - Latest commit 3b257a@ 3 days ago

i github Creating initial file from template 4 months ago
B kinesis-video-gst-demo validate pts in rtsp for vm support 20 days ago
B kinesis-video-native-build Release 1.3.0 (15th March 2018) 3 days ago
| kinesis-video-pic Release 1.3.0 (15th March 2018) 3 days ago
| kinesis-video-producer-jni Release 1.3.0 (15th March 2018) 3 days ago
I kinesis-video-producer Release 1.3.0 (15th March 2018) 3 days ago

[E) .gitignore Latest cumulative changes including: 3 months ago

[£) LICENSE Creating initial file from template 4 months ago

=] NOTICE Creating initial file from template 4 months ago

README.md Release 1.3.0 (15th March 2018) 3 days ago

md
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o NI RFa1A> P - https://aws.amazon.com/kinesis/video-streams/
o  RFaA> MOSDKIREDYIY—X - https://aws.amazon.com/jp/kinesis/video-streams/resources/
« Amazon Kinesis Video Streams Forum - https://forums.aws.amazon.com/forum.jspa?forumID=282

« C++ Producer SDK - https://github.com/awslabs/amazon-kinesis-video-streams-producer-sdk-cpp
« Java Producer SDK - https://github.com/awslabs/amazon-kinesis-video-streams-producer-sdk-java

« Android Producer Library -
https://github.com/awslabs/aws-sdk-android-samples/tree/master/AmazonKinesisVideoDemoApp

« Stream Parser Library - https://github.com/aws/amazon-kinesis-video-streams-parser-library
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