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Volume : 500B 
consumer photos 
per year, 36B 
Facebook photos

Velocity : 70K 
photos/min

Complexity : tens of 
thousands of 
classifiers (objects, 
places, activities, 
people), near-
duplicate detection 
across massive data
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Volume :
70PB broadcast per 
yr, 12PB video on 
Itunes, 40K hrs per 
news archive

Velocity : 48 video-
hrs/min on YouTube

Complexity : 
temporally/semantic
ally complex activity 
recognition (e.g, 
protest, violence, 
explosions, burning)
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Volume : 7.5PB 
Google Earth, sub-
meter resolution 
(Quikbird satellite)

Velocity : real-time 
object detection 
and tracking

Complexity : 
segmentation and 
classification, track 
mining, integration 
across cameras, 
change detection
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Volume : 3,000 
cameras/city

Velocity : real-time 
alerts, 20M video 
events/day

Complexity : 
Complex activity 
recognition (e.g., 
abandoned bags in 
crowded scenes),  
historical mining 
(1B events/month)
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Domains : specialized, cameras (cities, airports, borders)

Analytics : vision-based object tracking and recognition

Domains : unconstrained, open-domain, “in the wild”

Analytics : trainable machine learning approach
� �����4��!���%���
�6
�
�3
����
���4� 7��� 8
���(��&%�� ���� 7�� ����



7

�� ���
���(��
��������������������
��2������ ���
*� �(��
���������

• �9��
���4��
�!%���
3�
%!���%���
��
�
��
�������
!��
:
!������2
���

• ;�
�)<��4�!����
�
������
����
�������!��

:
!������������
3�!����

• =��
���)�
3��
������
�1
�����
�������
��
��
���2
�+��>%�%��?��
��
�����!��2�
������%�
��
��

(�������0���!���

��

���
���

�

real-world events

patterns of life

memes

interests
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scenes

activities

video events

people
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IMARS Semantically Classifies Images and Video Usin g Visual Features

Today, jet fighters practiced maneuvers and forces increased military preparations as tensions in Middle East reached  …

Video:

Associated 
speech:

Text Analysis (optional)

“Jet fighters”
“military”

–Speech
–Closed Captions
–Transcript

Visual Features

Color patternsMotion

Image & Video 
Sequence Analysis

IMARS

IBM Multimedia Analysis and Retrieval |    2012

“Jet fighters”

“Middle East”

“military”

Text Metadata

Texture
Shapes

Visual Feature Metadata

Automatic Semantic Concept Detection

Semantics 
Metadata People (0.7)

Outdoors (0.9)
Protest (0.6) Parade (0.5)

Indoors (0.8)
Airplane (0.8)

Sky (0.7) Meeting (0.7) * with associated 
confidence scores

IMARS 
classifiers



IBM Multimedia Analysis and Retrieval System (IMARS ) 
Visual Content Classification Tool 

� Visual Classification 
Functionality:

• Automatically analyzes  
images & video content

• Extracts visual features

• Classifies semantic 
concepts

• Identifies visual clusters

IMARS

© 2012 IBM Corporation7

• Identifies visual clusters

• Summarizes results

• Provides sample search 
engine

� Trial version available for 
download at 
http://www.alphaworks.ibm.com/tech/
imars
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IMARS

© 2012 IBM Corporation.
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Hundreds of high-dimensional features

IMARS
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Tens of thousands of unit models Hundreds of categories

SVM Model 
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Scene:
Military

Activity:
Explosion

People:
Face

People:
Crowd
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Example: Automatic Recognition of Sports Photos

Hot Air Ballooning Hang Gliding

IMARS

© 2012 IBM Corporation12

Automatic recognition of sports 
photos (156 sports categories)

Equestrian Softball

Figure Skating Skiing
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Example – Automatic Recognition of Scenes of Interes t

Air Attack Explosion

IMARS

© 2012 IBM Corporation13

Automatic scene recognition, 
clustering, duplicate and near-
duplicate detection from open-

source image and video content Wreckage Military

Demonstration Individual
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• Events unfolding in the real world are reflected in  diverse sources of media (text, pictures, speech, languages, video)

• Analysts want to investigate real-world events and obtain new insights by effectively exploiting this information
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Understanding User Interests for Content-based Ad T argeting
Project with large social network site on character izing users based on their photo albums

� Objective:
– Help social network providers better monetize on-line sites by delivering targeted 

advertising
– Apply image recognition technology to analyze users’ photo albums to identify and deliver 

relevant ads

� Proof-of-Concept:
– Pilot project on sample of 100K images from 2K users (site has >100M active users)
– Created 75 visual classifiers and applied IMARS to analyze users’ photo albums:

• Successfully labeled 1,900 profiles (88% of the sample) based on the categories

© 2012 IBM CorporationIBM Multimedia Analysis and Retrieval |    2012

• Successfully labeled 1,900 profiles (88% of the sample) based on the categories
• Process took ~100 hours on a single CPU (standard PC)

� Results:
– User-Generated Content Classification:

• 75 classifiers largely covered relevant categories for content monetization:
– People (e.g., Infant), Interests (e.g., Motorcycle), Sports (e.g., Basketball), Travel (e.g. Beach), Landmarks (e.g., Eiffel Tower), 

Entertainment (e.g., Rock’n’roll), Activities (e.g., Wedding), and more
• Each classifier provided 5.6% user coverage on average (88% total coverage )

– User Profiling:
• Successfully labeled 88% of sample users with at least 1 category label
• Users overall were characterized with 4.2 category labels per profile on average

– Visualization:
• Effectively aided navigation and browsing of classification results, user profiles and their relationship



Entertainment / Activities Categories

Wedding: user 227650980 Party: user 125415823

IMARS

© 2012 IBM Corporation�����4��!���%���
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Shelter object 
is diverse

Shelter object 
is diverse

Shelter object 
is diverseShelter 

objects vary

Some consistency 
in scenes 

(outdoors), people

Scenes and 
people are mostly 

consistent

Scenes are consistent 

Joint audio-visual 
information – hit ball
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Scenes are same, but can 
look like other scenes 
(baseball vs. soccer)

Key primitives are 
activity based (e.g., 

mixing)

Key primitives are activity 
based (e.g., mixing)

Scenes are consistent 
but can look like others 
(baseball vs. soccer)
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IBM Visual Taxonomy (core) – 380 Concepts IBM Visual Taxonomy (extended) – +400 
Concepts
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Audio Semantic Models – 55 ConceptsDynamic Visual Actions – 113 Concepts
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Board trick 

(E001)
Feeding animal 

(E002)
Landing fish 

(E003)
Wedding 

ceremony (E004)
Woodworking 
project (E005)

Winter Scene Donkey Sport Water Vehicle Few People (3- 4) Wood Vise

Snow Scene Monkey Water Scene Wild Cat Unknown Reptile

Urban Way Feeding Animals Surfboard Gathering Activity Hands
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Performance comparison of MED 2011 runs on IBMTEST set (~5K videos)
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