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Abstract

Very often we encounter climbing steps. It is a very common task but more difficult for visually disabled people to move around . To assist
maneuver in current spaces we work on a half breed framework for locating the staircase on a plane surface .In this paper we use
electronic gadgets like ultrasonic sensor, ordinary camera then we try to use raspberry pi. Staircase pictures are captured by this ordinary
RGB Camera. At long last, our framework was applied to distinguish diverse staircase pictures under different environments (e.g. low
light conditions ), we achieved a value for normal around 98%. these results give us some direction for needy and visually blind people
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1. Introduction

Nearly 253 million people are unable to see as per the World Well Being Organization (WHO). Approximally 36 million
people are dazed among them and the rest 217 million people have some kind of vision related impairments amid this part of
the population, on an average nearly 80% individuals fall in the age group of 50 years or above in age [1]. As the world is very
fast approaching in science and innovation at a phenomenal rate, unused frameworks are being created each day to make every
day living more convenient. But the large sections of individuals, who have physical incapacities, require more assistance than
the ordinary people primarily who can see. Elementary leading edge has been created to basic camera; a raspberry pi and a
buzzer fixed on a strolling adhesive. From all the collected information, staircase pictures are captured by an RGB-D camera
and after that compared with pre-trained layout pictures. At long last, our framework was applied to distinguish distinctive
staircase pictures beneath different conditions (e.g. dull and commotion), and found to accomplish a normal precision of
98.73%. This inquire about gives an viable help to

2. Literature survey
3. Literature survey

Generally 253 million individuals are outwardly impeded concurring to the World Prosperity Organization (WHO).
Generally 36 million individuals are trance among them and the rest 217 million individuals have particular vision
impedances. Among these people, around 80% people are 50 a long time or over in age [1]. As the world is progressing in
science and advancement at a quicker rate, unused systems are being made each day to create each day living more
comfortable. But the people who have physical incapacities, require more offer help than the conventional individuals.
Development has been made to prove a camera, a raspberry pi and a buzzer settled on a walking follow. In the midst of the
disclosure handle, staircase pictures are captured by an RGB-D camera and after that compared with pre-trained format
pictures. At long final, our system was connected to recognize particular staircase pictures underneath distinctive conditions
(e.g. dull and commotion), and found to achieve an ordinary exactness of 98.73%.

4. Methodology
In this paper apart from high end option for elite only a small personal lift In this paper we working on 2 fronts we have

suggested 2 methods one very rudimentary approach a secure chair on railing to climb up or down and another very technical
method making use of CNN as the base tata who have physical incapacities, require more to offer
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Figure 1. Block diagram of hybrid staircase detection system

Real World Scene

Figure 2: a chair on the hand railing

5 Proposed Work
We have suggested 2 methods one very rudimentary method a secure chair on railing to climb up or down and another very
technical method making use of CNN as the base
One very rudimentary approach or a basic method

A)In which we have a very comfortable a secure chair fastened very securely to a railing for a visually disabled person
climbing up and down

B) The developed framework utilized vision-based innovation where we used a show of neural organizes [25-27] which is
described below. The pictures are collected from our environment and google looks so that the framework covers all sorts of
stairs. Our students at my college collected 210 images in order to conduct the research. Jaypee Institute of Information
Technology campus that are captured through camera of a cell phone and rest are from Google

5.1 Data collection and description

As the framework practiced the concept of the neural arrangement, hence pre-processing is vital as per the mandatory of
the pre-trained show. The collected pictures were in tall resolution and the measure was around 5 MB but for preparing
those images, time spend on preparing data is additional time expending. In the next step we subsequently resized the
images and changed them into around 720X960 estimates which are less than 150 KB with no actual altar of output. We
partitioned the pictures into two parts, one bundle is for preparing purpose and another bundle is for testing. We utilized
“Labeling” for naming preparing pictures with “upstairs” and “downstairs” classes. When the preparing image contains the
upstairs, it is named with “upstairs” and for downstairs; it is named with “downstairs”. The naming of the images is
illustrated in Figure 3. In Figure 3(a) as the image contains upstairs, it is named with “upstairs” and in case of Figure 3(b)
it is named with “downstairs” as the image contains ground floor.

5.2 Data preparation

As the framework utilized the concept of the neural organization, hence pre-processing is vital as per the necessity of the pre-
trained demonstration. The captured pictures were in tall resolution and the estimate was around 5 MB but for preparing those
images, the preparation is exceptionally time consuming. Thus, we resize the images and change over them into around
720X960 which are less than 150 KB with no altar of result. We partitioned the pictures into two parts, one parcel is for
preparing purpose and another group is for testing. We utilized “Labeling” for naming and preparing pictures with “upstairs”
and “downstairs” classes. When the preparing image contains the upstairs, it is named with “upstairs” and for downstairs, it is
named with “downstairs”. The naming of the image is illustrated in Figure 3. In Figure 3(a) as the image contains upstairs, it is
named with “upstairs” and in case of Figure 3(b) it is named with “downstairs” as the image contains downstairs. 3.3 Faster-
RCNN-Inception-V2-COCO

figure 3 (a) and (b)
The show is pre-trained and comes about when the real time picture is sent within the show. For this, a high-speed processor
Volume ¥8s j&qied fppguicker yield. The training procedure of the Faster-RCNN-Inception-V2-COCO show is depicted in Figsiede NO- 267
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We utilized “Labeling”, a graphical image annotation instrument, together in python with QT graphical interface for naming
our preparing pictures. As the proposed framework can classify the pictures into two parts, one parcel is for preparing purposes
and another parcel is for testing. We utilized “Labelilmg” for naming and preparing pictures with “upstairs” and “downstairs”
classes. When the preparing image contains the upstairs, it is named with “upstairs” and for downstairs; it is named with
“downstairs”. The naming of the images is illustrated in Figure 3. In
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Figure 3(a) as the image contains upstairs, it is named with “upstairs” and in case of Figure 3(b) it is named with “downstairs”
as the image contains downstairs. 3.3 Faster-RCNN-Inception-V2-COCO

6 IMPLEMENTATION OF THE PROTOTYPE

The usage of the framework may be partitioned into four parts as the diverse parts of the framework had different challenges to
overcome. The in general framework was integrated with ultrasonic sensor, raspberry pi, buzzer and camera into a stick. The
biggest challenge was to coordinate these diverse parts into the strolling adhere so that the individual who would use the device
would have no complexity amid utilization and the main objectives can be accomplished. The created model for staircase
location framework appears in Figure 5. The description of the method of execution is as follows.

6.1 Integration of components

We have associated the ultrasonic sensor by utilizing jumper cables. We utilized HC-SR04 ultrasonic Sensor where four pins
needed to be put through with the pie out of the five. We measured the separation of the ground after setting the sonar sensor
on a fixed position with a settled point. With that settled point we measured a settled separate for ground which had been set as
threshold underneath which it would identify up stair and over the threshold the raspberry pi would distinguish up stair no
matter what is ahead. The sensor had difficulty when it was set on noisy places. Indeed with moving impediments ahead the
information would deviate very much. To overcome this major mishap we took 1 thousand pieces of information per moment
and found the means to compare it with the limit esteem instead of comparing each information. For future enhancement we
ought to take more information for getting the mean as the information of the sonar sensor goes astray with fair a minor change
of clamor ahead it to urge more exact result from the sensor

6.2 Training the model with dataset

We collected a add up to of 300 pictures in several buildings in the genuine world and around 210 pictures from Google of
staircases of distinctive sorts so that the framework would be able to detect staircases. We partitioned them as training set and
testing set of 353 pictures and 157 pictures, individually. The testing set consists of the around 30% of the entire pictures. We
resize the images to lower quality with a resolution of 720 x 960 pixels so that the preparation of the show may well be
speedier. We named the staircase within the pictures so that we may extricate the attributes of the staircase in a CSV records.
At that point we passed these images with the CSV records into the Faster-RCNN-Inception-V2- COCO demonstrate which
would produce a neural organize by the given information which would distinguish staircase when genuine time image is
passed to the created demonstrate

7. EXPERIMENTAL RESULTS

is section s the experimental results of various upstairs and downstairs images. First, experimental setup is discus
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The results and discussion

1 Experimental setup
For vision framework, all tests were done utilizing Intel(R) Core (TM) i3-5005U CPU @ 2.00 GHz processor along with
4.00GB Smash and NVIDIA (940M). The higher precision rate is accomplished with the higher determination of pictures like
1920x1080 or more. But the preparation time is higher with higher determination. We changed over the pictures with measure
720x960 for preparing and found a palatable result. the staircase within the pictures so that we may extricate the attributes of
the staircase in CSV records. At that point we passed these images with the CSV records into the Faster-RCNN-Inception-V2-
COCO demonstration which would create a neural organizer by the given information which would identify the staircase when
a genuine time image is passed to the created show.
Results and discussion
to the show, Faster-RCNN-Inception-V2-COCO, was trained and there happened a few misfortunes in each step. Normally loss
begins at tall and gets lower as preparation advances. We stopped our preparation until the misfortune reliably dropped below
0.05, which took around 600 steps. The misfortune may change with the models. The misfortune bent amid the preparing stage
appeared in Figure 6. In Figures 7-8, a few yield pictures of the created system are displayed. Figures 7(a)-(d) contain the
pictures of upstairs which are redressed identified by the framework. Figures 7(e)-(h) contain pictures of ground floor which
are accurately distinguished by images with the CSV records into the Faster-RCNN-Inception-V2- COCO demonstrate which
would produce a neural arrange by the given information which would distinguish staircase when genuine time image is passed
to the created demonstrate.

Amid reenactment, in some cases the created framework failed to classify between upstairs and first floor when the contrast of
pictures is as well tall or moo. On the other hand, in the case of real time, there's no issue when the environment is shiny.
However, the framework may come up short to classify upstairs and downstairs in a light environment. In Figure 8(a), the
image with ground floor is identified as upstairs since of moo contrast of the picture, whereas in Figure 8(b), the picture with
upstairs is detected as first floor for the same reason

Total loss vs iteration graph
TotalLoss
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In this investigation, we propose a strategy both for upstairs and downstairs location approaches utilizing ultrasonic sensors
and RGBD cameras for outwardly impeded individuals. We utilized a pre-trained question discovery show named Faster-
RCNNInception-V2-COCO show to create the framework. The main purpose of this proposed framework is to construct a
user-friendly and cost-effective direction framework. The created system obtained the exactness of 95.24% and 96% for
upstairs detection in ordinary light conditions utilizing RGBD camera and ultrasonic sensor, individually. With this framework,
a user receives real-time notices of the environment by means of buzzer and mouthpiece. The framework encompasses a
potential to assist visually impaired individuals in route and make their life much safer and simpler. In our proposed gadget, we
utilize a crossover approach that combines and comes about with two diverse sensors so that the device seems to work in all
conceivable cases. Still, there are some minor issues to be r detected as first floor for the same reason. In this investigation, we
propose a strategy both for upstairs and downstairs location approaches utilizing ultrasonic sensors and RGBD cameras for
outwardly impeded individuals. We utilized a pre-trained question discovery show named Faster-RCNNInception-V2-COCO
show to create the framework. The main purpose of this proposed framework is to construct a user-friendly and cost-effective
direction framework. The created system obtained the exactness of 95.24% and 96% for upstairs detection in ordinary light
conditions utilizing RGBD camera and ultrasonic sensor, individually. With this framework, a user receives real-time notices
of the environment by means of buzzer and mouthpiece. The framework encompasses a potential to assist visually impaired
individuals in route and make their life much safer and simpler. In our proposed gadget, we utilize a crossover approach that
combines the comes about of two diverse sensors so that the device seems to work in all conceivable cases. Still, there are
some minor issues to be detected on the first floor for the same reason.

In this investigation, we propose a strategy both for upstairs and downstairs location approaches utilizing ultrasonic sensors
and RGBD cameras for outwardly impeded individuals. We utilized a pre-trained question discovery show named Faster-
RCNNInception-V2-COCO show to create the framework. The main purpose of this proposed framework is to construct a
user-friendly and cost-effective direction framework. The created system obtained the exactness of 95.24% and 96% for
upstairs detection in ordinary light conditions utilizing RGBD camera and ultrasonic sensor, individually. With this framework,
a user receives real-time notices of the environment by means of buzzer and mouthpiece. The framework encompasses a
potential to assist visually impaired individuals in route and make their life much safer and simpler. In our proposed gadget, we
utilize a crossover approach that combines and comes about with two diverse sensors so that the device seems to work in all
conceivable cases. Still, there are some minor issues to be r detected as first floor for the same reason. In this investigation, we
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outwardly impeded individuals. We utilized a pre-trained question discovery show named Faster-RCNNInception-V2-COCO
show to create the framework. The main purpose of this proposed framework is to construct a user-friendly and cost-effective
direction framework. The created system obtained the exactness of 95.24% and 96% for upstairs detection in ordinary light
conditions utilizing RGBD camera and ultrasonic sensor, individually. With this framework, a user receives real-time notices
of the environment by means of buzzer and mouthpiece. The framework encompasses a potential to assist visually impaired
individuals in route and make their life much safer and simpler. In our proposed gadget, we utilize a crossover approach that
combines the comes about of two diverse sensors so that the device seems to work in all conceivable cases. Still, there are
some minor issues to be r detected as first floor for the same reason.

(h)
Resultant images; (a)- (d) Correctly upstairs detected; (e)-(h) Correctly downstairs detected
Conclusion
In this investigation, we propose a strategy both for upstairs and downstairs location approaches utilizing ultrasonic sensors
and RGBD cameras for outwardly impeded individuals. We utilized a pre-trained question discovery show named Faster-
RCNNInception-V2-COCO show to create the framework. The main purpose of this proposed framework is to construct a
user-friendly and cost-effective direction framework. The created system obtained the exactness of 95.24% and 96% for
upstairs detection in ordinary light conditions utilizing RGBD camera and ultrasonic sensor, individually. With this framework,
a user receives real-time notices of the environment by means of buzzer and mouthpiece. The framework encompasses a
potential to assist visually impaired individuals in route and make their life much safer and simpler. In our proposed gadget, we
utilize a crossover approach that combines and comes about with two diverse sensors so that the device seems to work in all
conceivable cases. Still, there are some minor issues to be r detected as first floor for the same- reason.
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