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Abstract— In this paper we introduce a real-time obstacle
detection and classification system designed to assist visually
impaired people navigate safely in indoor environment, by
using smart phone. By storing the captured images into the
database and extracting the features of the image by using
SIFT algorithm using open-CV and K Nearest Neighbour
(KNN) algorithm is used for comparing the object. The
captured image is stored into the database extract features
using open-cv SIFT algorithm then verify or compare with
features display relevant object label the object then
application will speak out the labeled object or which object
is recognized. This approach is to present the effective image
sequence with significant camera with high accuracy rates on
feature extraction and matching to recognize and locate
objects in image.
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I. INTRODUCTION

Visual impairment, also known as vision impairment or

vision loss, is a decreased ability to see. The term blindness

is used for complete or nearly complete vision loss. Visual

impairment may cause people difficulties with normal daily

activities such as reading, driving, socializing and walking.

According to world health organization estimates there are

— 285 millon people are visually impaired worldwide 39
millions are blind and 246 million have low vision.

— -About 90% of the worlds visually impaired people live
in developing the countries.

People with complete blindness or low vision often
have a difficult time self-navigating outside well known
environments.

In fact physical movement is one of the biggest
challenges for blind people, travelling or simply walking
down a crowded street. As well visually impaired or blind
people must learn about home environment obstacles such as
table, chair, mobile phone, computer, bottle, pen etc such
kind of objects detection.

In this paper we propose or validate technology to
alert users by presence of obstactle which are around them at
a few distance and to provide a guidance of indoor spaces.

Initially we are capturing the images of obstacles
which are present inside room and these images are stored
into the database. Then while Visually impaired person is
moving from one place to another Video camera of the
android phone is kept on while moving as the obstacle bottle
is detected by SIFT algorithm features of image is extracted
using open-cv and by KNN algorithm comparison between
the object is done and this application will speak-out which
object is found by labeling the image.

At the system application working independently on
smart-phone application at real-time using video camera.

In this our framework provides low cost ,simple system for
blind navigation.

Il. INTRODUCTION TO SIFT (SCALE —INVARIANT FEATURE
TRANSFORM)

In the SIFT algorithm extracting keypoints of the objects are
done from a set of reference image and stored that extracted
images into the database. An object is recognized in a new
image by By Euclidean distance of feature vector is used to
find matching features of the new image by comparing with
each feature of the images which are stored into the database.
Good match of the image are identified by using set of
matches, subset of keypoints and its orientation, scale and
location of the image.

A. Key stages

1) Scale-invariant feature detection:

The image features which are generated transforms an image
into collection of feature vectors which are invariant to image
translation, scaling and rotation. These features share similar
properties for object detection. To obtain the result Maxima
and minima are used for defining the key location of the series
of smoothed and resampled images are used in difference of
Guassian function in scale space. The points are discarded
which are of lower edge response and lower contrast. The key
points which are having Dominant orientations are assigned
to localized keypoints. These keypoints are more stable for
matching and recognition.

2) Feature matching and indexing:

For storing SIFT keys and identifying matching keys from the
new image Indexing is used. By identifying the keypoints
which are nearest from training images best candidate match
is found. The nearest neighbors are defined as the keypoints
with minimum Euclidean distance from the given descriptor
vector. By taking the ratio of distance from the closest
neighbor to the distance of the second closest probability is
determined whose match is correct.
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Fig. 1: Features extraction

B. Object recognition using SIFT features

To find distinctive keypoints which are invariant to location,
scale and rotation, and robust to affine transformations and
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changes in illumination, for recognizing the object SIFT

algorithm is used. SIFT algorithm follows th steps:

— Features are extracted of the given input image by using
above described SIFT algorithm.

—  Features of the training images are matched to the SIFT
features. Euclidean-distance based nearest neighbor
approach is used for the purpose of feature matching. As
the ratio of the distance between nearest neighbor to the
second nearest neighbor is greater than 0.8 then this
discards the false matches for the purpose of increasing
robustness, matches are rejected for those keypoints.

C. Proposed architecture

Our proposed vision is based on the identification of object
around the blind people inside the room. we propose a system
that recognizes object using video camera it captures the
image then extract the features of the object using SIFT open-
cv algorithm label the image then extracted feature compares
with the image which is stored into the database if images
matches with the image which is stored into the database then
each object detected an audio file containing the information
about it is activate that means it will speak out which object
is detected. Hence object detection and Identification are
simultaneously addressed.
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Fig. 2: Flowchart of proposed system

D. Algorithm

[3]In this we found large no. of key-points of objects with
SIFT and then calculated the local dissimilarity between
frames. The processes used while demonstrating the
algorithm by using RVLDM in the video analysis processes
are mentioned below:

1) number of keypoints of the objects are obtained

—  Set of Images which uses daily are selected.

— SIFT feature point of all the images are extracted and
then SIFT descriptors are obtained from images which
SIFT features are extracted of evey image.

2) Keypoints descriptors are obtained for the first video.

—  From the given image SIFT feature points are extracted.

—  For each feature point SIFT descriptors are obtained.

— Identified objects are detected by matching the frame
key-points with respective objects.

3) For next or another object

—  Object detection will fail if it has the same object.

—  Objects are detected and identified which are new.

—  For the identification of similar and dissimilar frames
another methods has used:

4) For the purpose of notifying and identifying object to
visually impaired people video file is launched in video.

In this algorithm SIFT for keypoint matching and
keypoint detection of objects are described.

Il. RESULT

A. Testing Data

1The proposed vision based on detection of object and image
processing of indoor obstacles using SIFT-openCV
algorithm. As the visually impaired person moving from one
place to other video camera of the android phone is kept on
as any obstacle found while moving from one place to other
application speak out which object is detected hence visually
impaired people acknowledges which object is found or what
obstacle is lying over the respective or particular place.

ORJECT LOCALIZATION

OBJECT LOCALIZATICH

Fig. 3: Object detected in Video Scene

IV. DISCUSSION

The challenges occurs while comparing keypoints is quality
of images due to lower quality of image feature extraction and
comparing keypoints may cause failure. And the another
cause is images which are not stored into the database will
not detect the object hence keypoint matching causes
failure.In some cases when video is very fast it has not time
to detect all keypoints hence we will get false match. And
when the object frame is small compared to its original size
then number of keypoint is not sufficient for matching object
hence frame will give the false match because SIFT is
invariant to scale transformation.
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V. CONCLUSION

In conclusion, it is noted that this proposed system is able to
detect object in indoor environment where objects of one
particular environment is given in database before. SIFT
algorithm is used to detect key points of that particular object
and object has been recognized using SIFT matching
algorithm.

VI. FUTURE WORK

We have worked on algorithm SIFT and SIFT matching
algorithm. Which is able to detect objects in indoor
environment and give signal by playing sounds. As our main
target is to assist blind people so we want to enrich our system
in future by making it in android compatible and also we wish
to work on distance measurement of objects.

REFERENCES

[1] http://opencv-python-
tutroals.readthedocs.io/en/latest/py_tutorials/py_feature
2d/py_sift_intro/py_sift_intro.html

[2] Hanen J abnoun I, F aouzi Benzarti I, Hamid Amiri | 1
LR-II-ES 17 Signal, Images et Technologies de
I'Information (LR-SITI-ENIT) Universite de Tunis El
Manar, Ecole Nationale d'Ingenieur de Tunis 1002,
Tunis Le Belvedere, Tunisie hanenjabnoun@enit.rnu.tn
benzartif@yahoo.fr hamid.amiri@enit.rnu.tn

[3] Ruxandra Tapu, Bogdan Mocanu, Andrei Bursuc, Titus
Zaharia IT/Télécom SudParis, ARTEMIS Department,
UMR CNRS MAP5 8145, Evry, France
email:{ruxandra.tapu,titus.zaharia}@telecom-
sudparis.eu

[4] http://dspace.bracu.ac.bd/bitstream/handle/10361/2963/
09201033%20%26%2009201031.pdf?sequence=1

[5] https://www.ijariit.com/manuscripts/v3i2/V312-
1538.pdf

[6] https://en.wikipedia.org/wiki/Scale-
invariant_feature_transform

All rights reserved by www.ijsrd.com 348


mailto:titus.zaharia%7d@telecom-sudparis.eu
mailto:titus.zaharia%7d@telecom-sudparis.eu
http://dspace.bracu.ac.bd/bitstream/handle/10361/2963/09201033%20%26%2009201031.pdf?sequence=1
http://dspace.bracu.ac.bd/bitstream/handle/10361/2963/09201033%20%26%2009201031.pdf?sequence=1

