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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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Growing Volumes of Video and Imag

e Data
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Drones

Corporate archives

Stock images
License plates
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Some Challenges

* Large volumes of data (addressing scale)

* Diversity in types of video/image processing
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Addressing Scale

Identified faces, license plate text,
matching timestamps, etc

Identified faces, timestamps,
‘ individual frames

6x compute power
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Scale-out Capability of Apache Hadoop

18x compute power
on Oracle Big Data Appliance
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Multimedia Analytics Framework
* Enables processing of video and image data in Hadoop

* Leverages Hadoop parallelism for high speed processing

— Ships with OpenCV (www.opencv.org)
— Integrate third party software into framework

* Massive storage and InfiniBand network of Oracle Big Data Appliance
enables processing and management of petabytes of multimedia data

Part of Oracle Big Data Spatial and Graph
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Multimedia Analysis Framework
How it Works

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.

10



Framework Runs a MapReduce Job

* Submitted as a Hadoop job

$ hadoop jar ordhadoop-multimedia-analytics.jar —-conf vprocess.xml vinput voutput

* Map tasks on each node decode segment of video/image and call

processFrame ()
DECODE DECODE
(JCODEC/FFMPEG) (JCODEC/FFMPEG) I

ANALYZE - ANALYZE
(OPENCV/PLUGIN CODE) : (Q_PENCV/PLUGIN CODE)

DECODE DECODE

(JCODEC/FFMPEG) (JCODEC/FFMPEG
ANALYZE ) ANALYZE
(OPENCV/PLUGIN CODE) "~ (OPENCV/PLUGIN CODE)

DECODE DECODE
(JCODEC/FFMPEG) (JCODEC/FFMPEG)
ANALYZE ANALYZE
(OPENCV/PLUGIN cODE) J(OPENCV/PLUGIN CODE
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Multimedia Analytics Framework
Benefits

* Faster video processing

— Processing massive video/image volumes ideal for Hadoop architecture

* Extensible framework

— Use with a variety of third party video/image processing engines

* Use framework without specialized Hadoop skills

— Gain Hadoop scalability without Hadoop-specific management and programming skills

* Integrate video/image processing with Big Data applications

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |

12



Integrate with Video/Image Processing Technology

Display/ Oracle Analytics
visualize products

Hadoop APIs
for data

Hadoop platform
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Extensibility

Address diversity in video/image processing requirements
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Extensibility: Implement processFrame ()

Input: (key, value (frame from video or 1image))
Output: (key, wvalue) Defined by implementation

Implement reduce task: For example, group by output key

@Override

public void processFrame (Text key, OrdImageWritable wvalue)
dOverride

public Text getKey ()
@Override

public OrdImageWritable getValue ()
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Part of Oracle Big Data Cloud Service

Big Data Cloud Service

(Includes Big Data Spatial and Graph,
Multimedia Analytics Framework)

;ﬁ., JavaOne
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Building Applications
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License Plate Recognition

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.

18



Integrate with Video/Image Processing Technology

Display/ Oracle Analytics
visualize products

Hadoop APIs
for data

Hadoop platform
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Number Plate Demonstration Overview

Exploration (Citizen Data Science) via
Big Data Discovery

Captured Images
Number Plates

Send Email to recipient if
‘number plate matches fine’

[ s =
l :1 = :. ---------------------------- .>
B T S
il og Efl"’; -------------------------- »

Big Data Lite VMiwith
Oracle Spatial & Graph & license plate
recognition,

VICTORIA - THE PLACE TO BE

Oracle
SQL Developer

]

i DB Queries
______________ Oracle DB H
g o |

11G Database
Number plate fact & customer fact data to
‘Detect & Act’ on fines
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File Edit View Search Terminal

Displaying output part-m-00886

hdfs://bigdatalite.localdomain:

IMG 3755.JPG,1HJ4PR,92.253906

Script Complete.

hdfs://bigdatalite.localdomain:

IMG 3755.JPG,1HJ4PR,92.253906

hdfs://bigdatalite.localdomain:

IMG 3715.JPG,ZHT855,89.887215
IMG 3715.JPG,2HTE55,81.972366
IMG 3715.JPG,ZHTES5,78.273483
IMG 3715.JPG,ZHTE55,76.112987
IMG 3715.JPG,ZHTE5,74.122231

hdfs://bigdatalite.localdomain:

IMG 3757.JPG,1AVEQN,20. 788931
IMG 3757.JPG,1AVEON,84.348106
IMG 3757.JPG,1AVEN,79.394325
IMG 3757.JPG,1AVEBGN,79.0857892
IMG 3757.JPG,1AVEQM,78.712296

hdfs://bigdatalite.localdomain:

IMG 3756.JPG,1FL35N,90. 684166
IMG 3756.JPG,1FL35M,80.185354
IMG 3756.JPG,1FL35,76.768109

hdfs://bigdatalite.localdomain:

IMG 3758.JPG,ZTYBE5,87.072441
IMG 3758.JPG,2TYB05,84.029678
IMG 3758.JPG,ZTYE5,78.346504
IMG 3758.JPG,ZTY505,76.793304
IMG 3758.JPG,ZTY8BQ5,76.443649

hdfs://bigdatalite.localdomain:

IMG 3759.JPG,UBT981,90.783484

Help

8820/user/oracle/

8820/user/oracle/

8820/user/oracle/

8820 /user/oracle/|

2
8020/user/oracle/ et
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Violation Analysis | Number Plate Demo | Oracle Big Data Discovery - Mozilla Firefox

M Fine on car: YDU759... x , [8] Violation Analysis | N... x | <=
€& ' (U | localhost:9003mdd/w Z/new-page?p_p_id=endecatagcloudportiet_INSTANCE_K6yp&p_p_lifecycles & | | Q Sear B U 3 A =
EMost Visitedv ¢ Hue @ MoviePlex EllHadoopv ElSpatial and Graph~ [E)BDD [['Apex  ORDS Lab @ Solr Admin [11SQL Pattem Matching [FCloudera Manager E£JRStudio »
ORACLE" Big Data [ ecover ] B ¢ ° ° &
{ Srvs:mwmmitzno\;s::nam of your aatn for analy sis %
Explore v Transform Disceg.-:—“ wwaeeenseot. Plate Demo: Violation Analysis
SPEED 1=
STATE &
STATE G
TmeCfDay o
VEHICLE_CLASS @ |
WHEEL BASE ) }
ZIPCODE 7 B
Hide Preview Last preview: 2016-09-15 03:43
1BABBD 1Z14IX 2xses 2LO4QS owize 20R3HW 2TOSEW avozo zwsy
zeew ICKDZD 3FHWBXT swine scssce 3SQ7VK AZP854 BAQO23 siczs:
pcas74 DDC855 ENT447 EPH106 =oe FD96ZV FYQ423 |
GRW438 HA8950 HHP573 HHX340 sssr JKP948 sonser LHE493
MX19MW NES775 ome RFY940 SAI747 SC39P0O se73yRr
TAR694 TCK394 vcesos woH092 WSO581 YDU759 yuHo93
YXB791 ZG91NP ZZW555
Expiors PLATE NUMBER by SPEED (sum) . |
|i waaﬁqnmﬁlystsluu\ 8 Oracle SQL Developer ... | @ oracle@bigdatalite:~/... | i gi
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A | @ Violation Analysis | Nu...
> javdurne

Violation Analysis | Number Plate Demo | Oracle Big Data Discovery - Mozilla Firefox

M Fine on car: YDU759 ... x ;| [@\violation Analysis | N... x

localhost:© Mhddn 2INew

ORALCLE" Big Data Discow

)

Explore v Transform v Discover v

Location wise Violation Trend

180

160

Number of Records

HourOtDay *

Viclation Analysis e

8 Oracle SQL Developer ...

<

e U 3 A

1Most Visitedv #hHue @ MoviePlex EllHadoopv [EllSpatial and Graphv [EBDD Apex T ORDS Lab @ Solr Admin SQL Pattern Matching [JCloudera Manager E£3RStudio

Number Plate Demo: Violation Analysis

PLATE NO: YDUTSS OWNEANAME Sean Rogers TATE
3006 E 81918
NO: IHNTPE ~MOTe
3516 E 81916
PLA NO: YMNST2 OWNERNAME  Norma Green
E: 3188 £ 81916
PLATE NO: X2J276 ~more
= 3010 : TE aMwie
B X2Z106
E &191%
PLATE NO: 1GPSHA OWNERNAME: Annie ._more
PAGE 1 OF1
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Optical Character Recognition

With Apache Tesseract




Implement OCR processing in processFrame ()

Input: (key, value (frame from video or 1image)
Output: (key, value) Output value image overlaid with recognized text
@Override

public void processFrame (Text key, OrdImageWritable wvalue) {
<call Tesseract APIs>

ocrString = instance.doOCR ()

Details in https://blogs.oracle.com/bigdataspatialgraph/entry/using_oracle_big _data_spatial
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3 oracledbigdatalite: - /src/Blogs/8DSG Barcode
File Edt View imagel 2.1pg

3 EOIdat,
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T
File Inpu
8
File outp{

Showing output
Do you wish to vi

Coapiling Sequenc :
Reading the Seq ‘
mkdir: canmot cref

Saving images frof
hdfs://bigdatalit i
hdfs://bigdatalitd
hdfs://bigdatalit l
hdfs://bigdatalitd

Saving images frof
hdfs://bigdatalitd
hdfs://bigdatalitf
hdfs://bigdatality
script Complete. ’
Script Complete.

[oraclegbigdatali S—
g 1280 % 720 pix- o 0"

JavaOne
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Partnership with Griaule

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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« Specialized in software for large scale biometric identification
systems (Big Data Biometrics)

* Provides technology for Systems Integrators who provide solutions
to the end customer

« 15 years researching biometrics, with over 20 certifications (FBI,
NIST, FVC, etc.)

« Largest ABISin the world using fingerprint as primary technology
for deduplication

« Multimodal fingerprint, face and voice technologies



oriaule

|dentification Uses hiq data biometrics

* Recognize people amid crowds
* Facial aging and weight changes

* Over 20 FBI certifications in
biometrics

* Most precise finger print algorithm
in the world since the FVC2006

_} lauaOne
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Architecture

Oracle Hadoop Cluster

Big Data Spatial and Graph

Multimedia
Analytics
Framework

oriaule

big dafa biometrics

* Easily integrated

* Plan to integrate with all
Griaule’s identification systems
(facial, voice, fingerprint and
more)

* Full access to Griaule’s
intelligence systems
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Implement Griaule processing in processFrame ()

Input: (key, value (frame from video or 1image)
Output: (key, value) Output value face with green or yellow bounding box
@Override

public void processFrame (Text key, OrdImageWritable wvalue) {

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |
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Demo

L.

Griaule face recognitioniwith Multimedia Analytlcs framework in
Oracle Big Data S[patlal and Graph -—

e , JavaOne

— ORACLE
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Roadmap

* Real-time analysis of streaming video

* Spark streaming integration

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |
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Summary

* Multimedia Analytics Frameworks enables fast video and image processing
in Hadoop

* Extensibility API for third party software integration enables many different
types of processing

* Video and image data can be analyzed along side other Big Data types
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Integrated Cloud

Applications & Platform Services

;ﬁ., JavaOne
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