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Growing Demand for Video Intelligence
2 Billio (2019) -> $11 Billion (2026)
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Growing Demand for Video Intelligence

Inexpensive Increasing Deep Learning Increasing

Widely Edge 2 Cloud Networks with Compute
Deployed Networking Increasing Capacity and
Cameras capacity with Accuracy Options
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Intel Video Analytics Hardware
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Typical Video Analytics Pipeline
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Typical Video Analytics Pipeline
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OpenVINO

Optimized Inference Across Different Hardware

Deep Learning Training

"F' Caffe @xnet --

Run Model Inference
Optimizer Engine

xml
.bin
OpenVINO™

Model Optimizer Inference Engine

This Python*-based command line tool imports trained

models from popular deep learning frameworks such as deliver inference solutions on the platform of your
* * *

Caffe*, TensorFlow*, and Apache MXNet*, and Open hoice: CPU, GPU. VPU, or FPGA.

Neural Network Exchanie iONNXi. ¢

This execution engine uses a common API to




OpenVINO High Level Design

ComMonIAr! K Inference Engine API

Heterogeneous Execution Engine

FPGA Plugin

Gptmied % CPU Plugin GPU Plugin VPU Plugin
MKLDNN CLDNN

Backend

MVNC DLA

Cross HW
Support

Single interface supports all platforms, no SW change.
Library designed for CNN inference acceleration on Intel HW

VPU FPGA




OpenVINO Performance Gains

Increased Throughput Reduced Latency

B TensorFlow [ OpenVino SSE4 [ OpenVino AVX

Inference speed - InceptionV3(frames/second) 500 ms
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TensorFlow
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keras
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Inference speed comparison between TensorFlow nVINO on a DeepLabV3+ / MobileNetV2 / ASPP
head ne

https://www.dlology.com/blog/how-to-run-keras-model- https://hackernoon.com/optimizing-neural-networks-for-
Inference—x3—tlmeS—faSter—Wlth-CDU-and—lntel—ODenVIn0-1 / Drod uct|on_W|th_|ntels_openv|no_a7ee3a6883d



https://www.dlology.com/blog/how-to-run-keras-model-inference-x3-times-faster-with-cpu-and-intel-openvino-1/
https://hackernoon.com/optimizing-neural-networks-for-production-with-intels-openvino-a7ee3a6883d
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GStreamer Video Analytics

_—
~ OpenVINO
gstreamer
Optimized Media Framework Optimized Inference Engine
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GStreamer Video Analytics

Reference Application Designs

Decode VPP Encode Detect Classify Track Publish

VAAPI MediaSDK DLDT (OpenVINO)

Level O - XPU Interface

CPU GPU Al FPGA
(scalar) (vector) (matrix) (spatial)
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GStreamer Plugins Architecture

Application

lpipeline control

pipeline events

inference plugins configuration

Ainference results
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GVA Inference Plugins Architecture
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GStreamer Pipeline Example

Video Analytics pipeline — face detection plus age, gender, person recognition

[ filesrc ]—[ decodebin ]—[ gvadetect H gvaclassify H ]—[ gvaclassify H gvaclassify ]—[ gvaidentify H gvametaconvert ]—[gvametapublish]

input HW/SW face age/gender landmark re-identify face convert
decode  detection classification points inference  recognition to JSON

publish
result

filesrc location=${FILE} !

decodebin | \

gvadetect model=face-detection-adas-0001.xml model-proc=face-detection-adas-0001.json ! queue ! \
gvaclassify device=CPU model=age-gender-recognition.xml model-proc=age-gender-recognition.json ! queue ! \

gvaclassify device=MULYI:CPU,GPU model=1ahgmarks-regression.xml model-
gvaclassify model=face-neidentification.xml WwQdel-proc=face-reidentj
gvaidentify gallery=face_gallery.json ! queue !
gvametaconvert method=json\! \
gvametapublish ip=128.45.0.

c=landmarks-regression.json ! queue ! \
cation.json ! queue ! \

Running on devices... DL model
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GStreamer Video Analytics Plugins List

Generic inference GstBuffer INPUT + GvaTensorMeta Properties

gvadetect Object detection GstBuffer INPUT + Properties
GstVideoRegionOflinterestMeta

gvaclassify Object classification GstBuffer + INPUT + Properties
GstVideoRegionOfinterestMeta  GstVideoRegionOfinterestMeta

gvaidentify Object identification/  GstBuffer + INPUT + Properties

recognition GstVideoRegionOfinterestMeta  GstVideoRegionOfinterestMeta

I ETL ST 8 Metadata conversion  GstBuffer + GvaTensorMeta/ INPUT + GvaJSONMeta Properties
GstVideoRegionOfInterestMeta

gvawatermark Overlay GstBuffer + GvaDetectionMeta + INPUT (with modified image) Properties
{ GvaTensorMeta }

EVETREET T I I Message bus (Kafka, GstBuffer + GvaJSONMeta - Properties

MQTT)



https://github.com/opencv/gst-video-analytics/wiki/gvainference
https://github.com/opencv/gst-video-analytics/wiki/gvadetect
https://github.com/opencv/gst-video-analytics/wiki/gvaclassify
https://github.com/opencv/gst-video-analytics/wiki/gvaidentify
https://github.com/opencv/gst-video-analytics/wiki/gvametaconvert
https://github.com/opencv/gst-video-analytics/wiki/gvawatermark
https://github.com/opencv/gst-video-analytics/wiki/gvametapublish

Metadata

Detection:
GstVideoRegionOfInterestMeta

roi_type — Detection Label (Face, Bottle,

)

X — X component of upper-left corner
y — component of upper-left corner

w — bounding box width

h — bounding box height

params — List of Classification Results

Classification:

Parameter of Region of
Interest

model_name — name of model
layer _name — output layer name

label — Classification Label (Age,
Gender)

data — Tensor data

Metaconvert:

GvaJSONMeta

message — JSON Object Representing
list of regions and classifications per
frame

{
"timestamp":0,
"objects": [
{
"h": 85, w": 76, "x": 262, y": 601,
"roi_type": “face”,
"age": {"label": "24", "model": {
"name": "age_gender"
}
h
"emotion"; {
"label": "anger",
"model": {
"name": "0003_EmoNet_ResNet10"
}
H
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Common Properties

model - path to model (.xml) in IR format

model-proc — path to JSON file with description of input/ output layers for pre/post
processing

device - target device for inference (CPU, GPU, CPU-GPU, HDDL, multi device)

inference-id — unique id to enable inference engine instance sharing between
OpenVINO plugin instances

batch-size - number of frames to process in one request
nireq - number of inference requests to run in parallel

every-nth-frame - run inference only on each N-th frame

intel' . 21
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Face Detection And Classification

Models:

Detection: face-detection-adas-0001.xml
Classification:
Classification: emotions-recognition-retail-0003.xml

Classification: landmarks-regression-retail-0009.xml

Pipeline:

gst-launch-1.0 --gst-plugin-path ${GST_PLUGIN_PATH}\
filesrc location =$INPUT ! | decodebin ! video/x-raw ! videoconvert ! \
gvadetect model=$DETECT_MODEL_PATH device=$DEVICE pre-proc=$PRE_PROC ! queue ! \

gvaclassify model=$CLASS_MODEL_PATH1 model-proc=$(PROC_PATH $MODEL3_PROC) device=$DEVICE pre-
proc=$PRE_PROC! queue !\

gvaclassify model=$CLASS_MODEL_PATH2 model-proc=$MODEL4_PROC device=$DEVICE pre-
proc=$PRE_PROC ! queue !\

gvawatermark ! videoconvert | gvametaconvert method=detection !fpsdisplaysink video-sink=ximagesink sync=false
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Multi-Channel Object Detection

1 gst-launch-10

Models:

Detection: mobilenet-ssd.xml

Pipelines: . o

gst-launch-1.0 --gst-plugin-path ${GST_PLUGIN_PATH}\

filesrc location=/root/video-examples/bottle_1.mp4 !\
decodebin ! video/x-raw ! videoconvert !\
gvadetect model=$DETECT_MODEL_PATH device=$DEVICE pre-
proc=$PRE_PROC inference-id=1 model-proc=/root/models/object_detection/1/mobilenet-
ssd.json ! queue !\
gvawatermark ! videoconvert ! gvafpscounter ! fpsdisplaysink video-
sink=ximagesink sync=false \
\
filesrc location=/root/video-examples/bottle_2.mp4 !'\
decodebin ! video/x-raw ! videoconvert ! videoscale ! video/x-raw,width=640,height=360! \
gvadetect model=$DETECT_MODEL_PATH device=$DEVICE pre-
proc=$PRE_PROC inference-id=1 model-proc=/root/models/object_detection/1/mobilenet-
ssd.json ! queue !'\
gvawatermark ! videoconvert ! gvafpscounter ! fpsdisplaysink video-sink=ximagesink sync=false

rendered: 262, dropped|

10800, average: 6.00
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Video Analytics Serving

REST Interface
to Enumerate,

* https://github.com/intel/video-analytics- Brecute and

ff N NN N N N N NN N N NN NN NN N NN N N N N N BN N S . Monitor

serving I Container B Foeine

1
H H 1 H H ul Interface en, I r
* Containerized uService for Video Analytics A ST e Grenl | [rouenes
ssociates equests to
RESTful interfaces for executing and pipelines with | I Handiers

. . . . . . Pipeline Type -
monitoring video analytics pipelines | GG T

I | ‘
. . Interprets Pipeline Type Handler Pipeline Type Handler Model A Model B[] | with Collateral
° |nterface agnOStIC tou nderlyl ng Peiine (GStreamer) (FFMPEG / CMD) Version 1 Version 1 -

Definitions

il

implementation (GStreamer, FFMPEG, BN s | oceio [ oviecs Labels/ [l Lavets/ | ARG
1 RESN REEE Version Weights Weights || (JSON)
Custom backend) I 2 1 -
O N NN S BN SN S BN N SN NN N BN N S BN N B N S S . Model
Pipeline Collateral

* Support scaling through container oo h
deployment and orchestration frameworks

* Simple to integrate and ready to scale
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https://github.com/intel/video-analytics-serving

Smart Cities:
Open Visual Cloud

Process video streams and events from
multiple cameras in real-time
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Edge Realtime . Edge Alerts
Analytics (realtime)

———————————

i
I

C C

1 amera . amera t—»{ Edge Recording l
|

i

***********

e ul
Provisioning Discovery

Cloud Offline
Analytics/Alerts

Smart Upload [~
(transcoding) I I

Cloud Archive

Video Analytics Serving

GStreamer Elements

Decode Scale, CSC gvadetect gvaclassify

Media OpenVINO

gst-launch-1.0 filesrc location=${FILE} !

decodebin ! \

gvadetect model=vehicle_detection.xml model-
proc=vehicle_detection.json | queue ! \

gvawatermark ! videoconvert ! metapublish method =
mqtt




Manufacturing Fault Detection:
Edge Insights Platform

9%
g
2

Identify defects and respond in real-time

Edge Video Edge
Analy.tlcs — Con'frol Video Analytics Serving
Service Services

& ]
@ Decode Scale, CSC gvadetect gvaclassify
°
0
|E Media OpenVINO

@...’.. 'llll’, .,....Q gst-launch-1.0 filesrc location=${FILE} !
- decodebin ! \

gvadetect model=fault_detection.xml model-
proc=fault _detection.json ! queue ! \

gvawatermark ! videoconvert ! metapublish method =
kafka

GStreamer Elements




Resources

OpenVINO
- https://github.com/opencv/dldt

GStreamer Video Analytics
- https://github.com/opencv/gst-video-analytics

Video Analytics Serving
- https://github.com/intel/video-analytics-serving

Open Visual Cloud

=  Smart City sample
https://github.com/OpenVisualCloud/Smart-City-Sample

» Ad Insertion sample
https://github.com/OpenVisualCloud/Ad-Insertion-Sample

=  Docker files including FFMPEG Video Analytics Filters
https://github.com/OpenVisualCloud/Dockerfiles
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https://github.com/opencv/dldt
https://github.com/opencv/gst-video-analytics
https://github.com/intel/video-analytics-serving
https://github.com/OpenVisualCloud/Smart-City-Sample
https://github.com/OpenVisualCloud/Ad-Insertion-Sample
https://github.com/OpenVisualCloud/Dockerfiles
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