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Abstract: Currently, ultrasonic sensors are extensively used in 

voluminous applications, for instance: robotics solicitations, 
unmanned vehicles, medical presentations, etc. In which 
remoteness measurement of an object is one of the most important 
issues. This can be achieved using a variety of sensors: Optical, 
Radar, IR, Ultrasonic, etc. Measuring distance using ultrasonic 
sensors might be the cheapest and its reliability is probably 
acceptable. In this paper we talk about the employments of these 
sensors to plan a convenient gadget helping the outwardly 
debilitated stay away from obstructions on their ways by sounds. 

Keywords: Ultrasonic sensors; Visually Impaired; Obstacle 
avoidance, Prototype … 

I. INTRODUCTION 

During circumstances such as the present, with the 
expanding interest for self-sufficient activities, the utilization 
of sensors is expanding, this can be seen on entryways, 
electronic gadgets, vehicles and different applications. In 
modern applications, ultrasonic sensors are portrayed by their 
unwavering quality and exceptional adaptability. Ultrasonic 
sensors can be utilized to explain practically complex 
assignments including object identification as a result of their 
dependable estimating strategy under all conditions [1]. 
Additionally, their low power prerequisites, straightforward 
hardware and versatile highlights make them alluring. This 
specific kind of sensor produces agreeable outcomes and is 
savvy [2]. In this paper, we have exhibited an ultrasonic 
sensor-based technique explicitly committed to the discovery 
of snags in indoor condition dependent on the separation 
among clients and articles. The proposed arrangement was 
intended to give data about the space before the client 
continuously by ultrasonic sensor. The utilization of 
ultrasonic sensors which are appropriate for short proximity 
location up to ten meters and gives various range estimations 
every second. The benefit of these sensors being that they are 
modest, have low power utilization and can work in 
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ecological conditions where different sensors would come up 
short, for instance, smoked filled condition [3].  

The paper is sorted out as following. In area 2, we examine 
some related works about obstruction location strategy. Area 
3 shows our work for this undertaking, including the 
particular and the operational rule of a ultrasonic sensor, the 
prologue to ATmega328 - an elite Microchip 8-piece AVR 
RISC-based microcontroller, the circuit outline and our 
deterrents evasion calculation. In segment 4, we banter about 
our outcomes. At last, area 5 closes our work.  

II. ASSOCIATED WORK 

In the most recent decades, deterrent location has an 
extraordinary advancement. Strangely, most of the current 
frameworks have been produced for versatile robots [4]. In 
this segment, we will just concentrate on the works identified 
with assistive innovation to support outwardly weakened 
individuals. For instance, the C – 5 Laser Cane, which is one 
development of Benjamin [5], depends on optical 
triangulation to recognize obstructions up to a scope of 3.5 m 
ahead. It requires condition examining and gives data on each 
closest snag in turn by methods for acoustic input. From that 
point forward, Krishna Kumar et al. sent an ultrasonic based 
stick to help the visually impaired individuals [6]. The point 
of this work is to supplant the laser with the ultrasonic sensors 
to keep away from the danger of the laser. This stick can 
identify the ground and ethereal hindrances.  

An improved discovery framework proposed by Gageik 
(2015) utilizes both ultrasonic and infrared sensors to 
supplement each other for snag recognition [3]. Utilizing this 
blend of sensors, it is currently conceivable to identify hard 
and delicate snags in the field. 

III. THE ANTICIPATED SCHEME 

A. Ultrasonic Sensor 
Sensors are unpredictable gadgets that convert the physical 
parameter (for instance: temperature, profundity, pressure, 
focus, and so forth.) into a sign which can be estimated 
electrically. The ultrasonic sensor, as its name shows, is for 
the most part used to gauge separation by utilizing ultrasonic 
waves. It is imperative to pick the high – quality sensor among 
an assortment of accessible sensors available. To pick the 
correct one, there are a few highlights requiring to be worried, 
for instance: exactness, run, condition, goals, dependability 
and cost. 

In our work, our choice is to use Ultrasonic Sensor HC – 
SR04: 
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Fig. 1.  Ultrasonic Sensor HC – SR04 

B. Procedure 
An Ultrasonic Sensor has two eyes in the front which are 
Ultrasonic Transmitter and Receiver. The US Transmitter 
send a US wave noticeable all around, when it experiences an 
article, there will be a diffused reflection wave back toward 
the Receiver. The separation to the article isn't just reliant on 
time taken from the US wave to come back to the sensor yet in 
addition the edge made of the level and the way, which US 
wave went by, as appeared in the figure beneath: 
 

 
 

Fig. 2.  Performance of Ultrasonic sensor 
 

The distance to the object (L) can then be calculated 
through time taken from US wave to return (t), the speed of 
US wave (v) and the angle (φ) with the following formula: 

 

L= {vtcos (φ)}/2 
 

The operational guideline of the sensor is very 
straightforward: A trigger sign is given to the Trigger info, 
keep it high for in any event 10 µs. This empower a module to 
blast a 40 KHz ultrasonic wave through the air. In the event 
that it associates an article, there will be a diffused reflection 
wave. In the event that this wave can return back toward the 
US Receiver, the ECHO yield will set HIGH for the 
timeframe taking for transmitting and accepting ultrasonic 
sign, the estimation of ‘t’ then will be around 150 (μs) to 25 

(ms) depending how far the item is from the sensor. If not, ‘t’ 
will be set to 38 (ms). 
 

Due to the measuring angle covered of the sensor, an 
object only can be detected if it is placed on the space as 
shown following: 
 
 
 

 
Fig. 3.  Ultrasonic Sensor’s measuring angle covered. 

 
Here and there, the US sensor may not recognize the item 

despite the fact that it is in discernible space. There are 
various highlights attributed to this issue, some of them are 
portrayed: 

 
 

 
Fig. 4.  Several problems might be encountered. 

 
C. IC ATmega328 

The ATmega328 is a low – cost single – chip 
Microcontroller made by Atmel in the megaAVR family. It 
has an adjusted Harvard design 8 – bit RISC processor center. 
This IC joins 32kB ISP streak memory with read – while – 
compose capacities, 1kB EEPROM, 2kB SRAM, 23 broadly 
useful I/O lines, 32 universally useful working registers, three 
adaptable clock/counters with analyze modes, inward and 
outer intrudes on, sequential programmable  
USART, a byte – arranged 2 – wire sequential interface, SPI 
sequential  port, 6 - channels 10 – bit A/D converter (8 – 
directs in TQFP and QFN/MLF bundles), programmable 
guard dog clock with inside oscillator, and five programming 
selectable power sparing modes. Operational voltage of the 
gadget is between 1.8V to 5.5V, its throughput approaches 1 
MIPS for each MHz. 

In this paper we utilize this device to be in charge of the 
Prototype, analyze electrical information given by sensors, 
Process the algorithm then send feedback to the users by 
Tones. 
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Fig. 5.  IC ATmega328. 

D. Synopsis of the Proposed Method 

 In this study we use three HC – SR04 sensors controlled by 
an ATmega328 to detect obstacle from three directions that 
we call LEFT, CENTER, and RIGHT. We connect a buzzer 
to warn the users by tones, which are different, according to 
the direction they should follow. An Oled LCD is also 
involved for testing. The flowchart of the system is shown in 
the figure below: 

 

 
Fig. 6.  Flowchart of the system. 

 
The circuit diagram is given below. The main power 

source for this system is a 9 (V) battery. 
 

 
 

Fig. 7.  Circuit diagram. 
 

E. Hindrances detection and avoidance 
As referenced previously, the fundamental calculation we 

utilized depends on three separations given by sensors, which 
we call LEFT, CENTER, and RIGHT. It is very 
straightforward: the littler separation is, the higher likelihood 
of communicating impediment. So we ought to stay away 
from the bearing included the littlest separation and power 
clients to go to the course that included the greatest 
separation. For security, we set a farthest point for the snag 
M=1m, that is the heading inside separation littler than 1m 
isn't permitted to go. To get a smoother way, we request that 
clients go to the nearest heading that is as yet protected. That 
implies we generally need clients to proceed in the event that 
it is conceivable. At the point when each of the three 
separations are littler than 1m, that likely is the client is 

strolling on an impasse. The activity of this calculation is 
shown as figure beneath. 

 
 
 

 
 

Fig. 8. How prototype works. 

IV. RESULTS 

We build up our model dependent on a driverless vehicle 
model. It loads under 300 grams whose real size is 14 (cm) × 
12 (cm) × 5 (cm) so it is effectively to be completed. To 
utilize this gadget, clients can grasp it while strolling then let it 
faces toward their streets. Our item is demonstrated as 
follows. 

 

 
Fig. 9.  Actual prototype. 

 

To validate the performance of the device, we have a 
tendency to disburse an expertise with 2 users walking in an 
internal environment. The indoor scene is shown in Fig. 10 
and users’ ways are shown in Fig. 11. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 10. Testing indoor sense. 
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Fig. 11. Users’ paths. 
 

As we are able to see, each users with success reach 
their goal while not interacting any obstacle. 
Unfortunately, our device doesn't work 
well altogether things.  

The subsequent table offers an outline of some adverse 
cases, wherever the device can't accurately detects 
obstacles or leads users to the proper method. 

Table I. Some Antagonistic Circumstances. 
S. 
No. 

Description Explanation 

1 The Obstacle is too 
short 

Because of the measuring angle 
covered by the sensors 

2 The object is in the air, 
which is about as high 
as the users 

Because of the measuring angle 
covered by the sensors 

3 Successfully avoid 
obstacles, but do not 
lead to the right way 
 

Because of our calculation and the 
sensors arrangement, if both left and 
right separation cannot be estimated 
while there is impediment in the 
middle, the gadget will consistently 
manage clients   
 
to turn 

4 Flat objects, for 
example: mirror, 
glass, etc. are in 
front but not facing 
the device 
 

Due to the technical specifications of 
the sensors 

5 Soft obstacles are in 
front 

Due to the technical specifications of 
the sensors 

V. INFERENCES 

In summary, we can conclude that in the indoor environm
ent our work shows acceptable results.We provide a low-cos
t, compact and mobile system that supports visually impaire
d people in multiple situations.Nonetheless, to maximize reli
ability and versatility, it should still be significantly improve
d. Secondly, using only three horizontally arranged ultrasoni
c sensors, the processing of obstacle detection does not work
 properly because the machine may not detect objects occurr
ing in a vertical position.In addition, in some cases, the mach
ine can not detect objects, for example: the object is too far a
way, the object is too small, the object is too weak, the flat o
bject does not face detectors. 

Ultimately, this machine is not yet well compacted. We   e
xpect to use more ultrasonic sensors in the future and        co
mbine them with other sensor types to improve precision, eli
minate the Oled LCD test display to reduce the size of the un
it and make it wearable.We want to make a device that is go
od enough to help visually impaired people not only by movi
ng indoors, but also in outdoor environments. 
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