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1 Introduction

SentiSight algorithm demo shows main features learning and recognition of SentiSight library.

SentiSight Library is intended for visual appearance based object recognition. Thus, its main features are
object learning and recognition. The first part, object learning, is dedicated to extraction of object model
from a sequence of images containing the object. The second part, recognition, stands for object
recognition in a test image.

Demo application enables learning and recognition from image file, directory, video file and camera.
Image file allows selecting one or few images in one time. Directory allows selecting directory with
images. Video file enables to select video file. Camera option allows save avi file for object selection and
for recognition enables to live recognition. Camera option is the same in recognition as live recognition.

Video files, image lists and images for testing can be downloaded from website:
http://www.neurotechnology.com/.

1.1 Learning

In order to recognize an object in an image, the appearance of the object should be memorized. The
process of memorizing an appearance of the object from images with various poses is called object
learning. A set of images containing the object should be provided to the algorithm and the algorithm
extracts so called model - a symbolic representation of the object. It is highly recommended to provide
information about exact location of the object in the image. This can be done by the shapes of the object.
Shapes explicitly specifies the object. Thus, only object specific information will be included into model
template.

The quality of object recognition highly depends on model created by object learning part. Thus, a set of
images of the object should contain all possible poses of the object - the three dimensional rotations (off
plane rotations) are highly recommended. Also, it is recommended that images of the object would be
taken under different light conditions or using different light sources in order to improve invariance to
diverse light conditions. It is recommended to use shapes.

1.2 Recognition

Recognition is a process of identification whether an image contains an object or not. Recognition
compares models which were learnt by object learning part, with current test image or test model, and
returns a comparative score (score or similarity). A high similarity score suggests that the test image
contains one of the learnt objects. On the other hand, a low similarity score implies that the test image
contains noise, background or unknown object.

1.3 Constraints

SentiSight Library performs most excellent with constant exterior objects. The algorithm uses texture to
localize the object, so highly discriminatively textured objects are recognized better than poorly textured
ones. Also, recognition of objects with some moving parts could decrease due to local changes of textures.
This is also the case of rugged objects, since the appearance of them is sensitive to light changes and 3D
rotation. Transparent objects change their appearance as pose and background changes, so a recognition
rate of them decreases. Also, an appearance of objects with shiny parts usually is sensitive to a direction of
light, light sources and even to simple affine transformations of the object. As a result of the conditions, it
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appears some light peaks and shadows on the surface of such objects and outside changes rapidly. As a
consequence, recognition decreases rapidly, unless the same light peaks and shadows were present in the
model template of the object.

The model should contain various poses of the object taken in diverse light conditions. Various poses
stands for front side and backside of the object and all possible 3D rotations (off plane rotations) of it. On
the other hand, translation, planar rotation (in plane, orthogonal to a camera) and small scaling (till the
object does not change its appearance due to resolution change) are fully reconstructed by the library.
Various light directions and sources change an appearance of the object, so the model should include
images taken under a range of light conditions. Noisy and blurred images could decrease quality of the
model, and should be removed from it.

The algorithm can recognize only rigid objects. At least significant part of the object should be rigid.

1.4 Minimum requirements for system

e PCwith 1.4 GHz processor supporting SSE2 technology

e 256 MB of RAM

e Microsoft Windows 2000/XP/2003/Vista or Linux (based on glibc 2.3.4 or compatible) operating
system

e Microsoft DirectX 9.0 or later

e Optionally, video capture device (web camera)
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2 Learning - recognition from image

2.1 Learning

Before starting learning task it is highly recommended to read Learning and Constraints sections from
introduction.

At the beginning you must learn one or more object models.

By pressing “LEARN” button opens image dialog window.

&% sentiSight 2.0 Algorithm Demo . =10 =|
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P r #£¥ Choose image(s) to load x|
PFFF. .{__.—..\.. ./.—.\. 7 r — X
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L
) ESvEIRE il Mame = |v| Date taken |v| Tac «
@ 0-9{14)
: FE. Documents
\i".. | Recent Places L1 _frame. bp
: P .
BN Desktop I_,2_rame brmp
i . 3_frame.brmp
‘M Computer
‘ |*| 4_Fframe.bmp
|4 PRecently Changed . Frame. bmp
EE Pictures |*|6_Fframe.brmp
F[J' Music |* 7_frame.bmp

SentiSight Demo
Published September 10, 2008. Version 2.0.0.0
Copyright © 2008 Neurotechnology



2.1.1 Selecting object bounds

If recognition algorithm suggests several shapes on the same object you must choose the best one (only one
should be left).

#¥ Sentisight 2.0 Algorithm Demo - Learn =10] x|
File Mavigation Tools Database Help

: Data Suurce:ilmage File T! LEARN I RECOGNIZE l LIVE RECOGMNITION

§4a|1 = b @ X O

Database >

Lo |H 3

!{1 I 33 ChdatalImage\RedBox)1_frame. bmp

SentiSight Demo
Published September 10, 2008. Version 2.0.0.0
Copyright © 2008 Neurotechnology



Selecting object bounds from other side.

ﬂ Sentisight 2.0 Algorithm Demo - Learn

File Mavigation Tools Database Help

Daka Suurce:llmage File: "I LEARM

| rECOGMIZE | LvE RECOGNITION |
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Database
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Lo ||H 3

|{2 I 33 ChdatalImage\RedBox\3_frame. brmp

SentiSight Demo
Published September 10, 2008. Version 2.0.0.0
Copyright © 2008 Neurotechnology



Saving model to database.

Eﬁ""i'\ = 1 Di_?ﬂ
Database x
Enter identifier For the model:
Cancel

’ ;{2 I3 C:'l,u:lata'l,Image'l,RedBDx'l,S_Fr.érﬁ.e.I:ump ,
Saved model.
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2.2 Recognizing

Before starting learning task it is highly recommended to read Recognition and Constraints sections from
introduction.

Next, when one or more object models are learnt you may proceed to object recognition.

You should click Recognize button in the main window to start object recognition. Select one or few
images for object recognition.

ﬂ Choose image(s) to load i

Xl
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When you have at least one object learnt you may use them in object recognition process - to check
whether a test image contains the learnt object.

If you have opened few images you can use Play button to go through files automatically.

ight 2.0 Algorithm Denmo - Recognize
File Mavigation Toals Database Help

: Data Suurce:llmage File 'I LEARN | RECOGMIZE | LIWE RECOGNITION

wfs = r|a X0

{fr? Plavy
&

You must select one or more objects listed in the list box on the right of the SentiSight Demo
Recognition Window.
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ﬂ SentiSight 2.0 Algorithm Demo

i (] 3
File Mavigation Tools Database Help
EData Source:llmage File 'i LEARM IBECOGNIZE LIVE RECOGNITION
P | = > m X0
Database x
Y
#
I

During recognition process algorithm is able to locate objects in the image and display recognition
score.

ight 2.0 Algorithm Demo - Recognize : ] = ! Elii'(_!
Eile Mavigation Tools Database Help
Data SDurce:lImage File *l LEARM I RECOGMIZE | LIVE RECOGNITION
camlr Fl= b da X0
""*;l Database o
{ / v box
I
@,
I !{? [ 143 CidatalImageiRedBox 7 _Frame, brp 5

If recognition fails or no object models selected the object in the image is not selected. A Similarity
Threshold allows you to manipulate the recognition results. The similarity score is a comparative score
which shows how likely the test image contains the object. A high similarity score suggests that test image
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contains the object. On the other hand, a low similarity score implies that test image displays noise. See
Options->Matching Threshold.

¥ sentisight 2.0 Algorithm Demo - Recognize ) -0l x|

File Mavigation Tools Database Help

EData Source:llmage File VI LEARM I RECOGMNIZE | LINE RECOGMITION

54=|12 v[_—; P X O
5 Database o

red box

v | phaone

£ O[R N

| |(12 i 14} F:\testingisentisightidocumentationidatalimage\RedBox1 95 _frame.bmp 2

3 Learning - recognition from directory

Is the same procedure of learning and recognition as “Learning and recognition from file” only “Directory”
source enables to load images from directory and subdirectories.

4 Learning - recognition from video file

Source “Video File” enables object learning and recognition from avi files. Is the same procedure of learning
and recognition as “Learning and recognition from file”.

5 Learning - recognition from camera

Learning from camera captures video stream in avi file and allows saving them. Then learning from camera is
the same procedure of learning and recognition as “Learning and recognition from file”.
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6 Options

General

Matching threshold

A Matching threshold allows you to manipulate the recognition results. The similarity score is a
comparative score which shows how likely the test image contains the object. A high similarity score
suggests that test image contains the object. On the other hand, a low similarity score implies that test
image displays noise.

The matching threshold is selected experiment way because objects are very different. Default is 40000
and for concrete case it should be determined. Matching threshold can be in range 0 to 500 000.

Enable mask enhancement

Enables mask enhancement. The given mask can be extended in order to eliminate noise and small
halls inside the object.

Recognition speed

e "High Speed", - as fast as SentiSight 1.1., cannot find all instances of an object (finds only one
instance).

e "Low speed", - slower, but returns all detected instances of an object, better recognition
quality.

Use tracking

This option used during object recognition with test images If the option is marked the tracking of
the object in a sequence of test images is enabled. Otherwise, if the option is unmarked the
tracking is disabled and object recognition uses the other algorithm for comparison.

This options should be marked only with a sequence of test images where the neighbouring
images differ only slightly. Also, constant light conditions and constant background usually
improve tracking results.

Also, high speed should be selected and one object is selected in database.
Transform type

If auto, selects best possible transform, if particular transform is selected but current condition do
not allow to perform it simple transform is selected. Transform complexity: Similarity->Affine-
>Perspective.

Learning mode
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e LowProfile
Adds additional not rotation invariant information, improves recognition quality for not
rotated objects (has no impact on rotated object recognition). About 5%-10% slower and has

about 20%-60% bigger template size (this information is used with low recognition speed
only).

e HighProfile
Fastest and has the smallest template size, suitable in most situations.
e HighProfileEx
Adds additional information, improves recognition for all types of objects. About 50%-100%

slower and has about 5%-10% bigger template size (this information is used with low
recognition speed only).

Generalization

Colors

Use generalization
Enables generalization.
Auto threshold

The value "0" was used for generalization threshold, i.e. the most suitable threshold will be calculated
and used in the method.

Generalization threshold

The generalization threshold. If a recommended value "0" was used, the most suitable threshold will be
calculated and used in the method.

The amount of redundant information and the size of the model after generalization may be controlled
through a threshold provided to the method. If this value is "0", the most suitable threshold for this
model will be calculated and used in generalization process. If value is not zero, this threshold means
maximum similarity score of two images that they both still would be kept in the model. Generalization
process compares all the images in learnt model with each other and removes those images which are
"too similar" to some others. This "too similar" concept means that their similarity score is above a
certain threshold.

Active shape color

Active shape color and model name, score in recognition mode.
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2. Inactive shape color

Inactive shape color and matched object in recognition mode.

options x|

Gaeneral

Makching threshold: I 40000 jl

Enable mask enhancements:
Recognition speed

IJse tracking:

Transform bype

Learning mode:

— Generalization

Ilse generalization: [

Auto threshaold: [+

Generalization threshold: I 40000 ill

— Colars

Ackive shape color: .
Inactive shape color: |

Ik I Cancel | Reset

SentiSight Demo
Published September 10, 2008. Version 2.0.0.0
Copyright © 2008 Neurotechnology



7 Other examples

7.1 Few objects

Recognition with low speed only.

ﬂ Sentisight 2.0 Algorithm Demo - Recognize
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7.2 Images comparison

Learning
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Recognition

ght 2.0 Algorithm Demo - Recognize & |El|l|
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7.3 Occlusions

Learning

¥ sentisight 2.0 Algorithm Demo - Learn 1Ol =]
File Mawigation Tools Database Help
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Recognition

ﬁ' Sentisight 2.0 Algorithm Demo - Recognize
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8 OpenCV License

Intel License Agreement For Open Source Computer Vision Library
Copyright (C) 2000-2008, Intel Corporation, all rights reserved.
Third party copyrights are property of their respective owners.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that
the following conditions are met:
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e Redistribution's of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

e Redistribution's in binary form must reproduce the above copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.

e The name of Intel Corporation may not be used to endorse or promote products derived from this
software without specific prior written permission.

This software is provided by the copyright holders and contributors "as is" and any express or implied
warranties, including, but not limited to, the implied warranties of merchantability and fitness for a particular
purpose are disclaimed. In no event shall the Intel Corporation or contributors be liable for any direct, indirect,
incidental, special, exemplary, or consequential damages (including, but not limited to, procurement of
substitute goods or services; loss of use, data, or profits; or business interruption) however caused and on any
theory of liability, whether in contract, strict liability, or tort (including negligence or otherwise) arising in any
way out of the use of this software, even if advised of the possibility of such damage.
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