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Abstract ― In the 4.0 era, walking aids for 

the visually impaired are needed, especially 

when the user is indoors and outdoors. There 

are already many tools created, one of which 

the author wants to make is a wristband. 

Components include: Ultrasonic Sensor HC-

SR04, Arduino Nano, Servo SG90 Motor, 

and Buzzer. The stages in this study are 

designing hardware, designing programs, 

and implementing and testing tools. The 

testing carried out on this tool is to read the 

results of objects with distances of 80cm, 

90cm, 100cm, 110cm and 120cm. Not only 

did it test the distance, it also tested the 

rotation angle performed by the servo motor 

to drive ultrasonic sensors by 0o,60o,and 120o. 

It aims to be able to detect in any direction. 

The results of this tool test have a 

repeatability rate of 98%, as well as a 97.33% 

success rate for detecting objects.  

Keywords : wristband, ultrasonic sensor HC-

SR04, servo motor, visually impaired. 

1. INTRODUCTION 

People with visual disabilities need 

navigation aids to know the environment when 

going about their daily activities, especially 

when they are walking. For the visually 

impaired, of course this becomes an obstacle.  

At this time, there are many 

technologies that are made specifically to help 

the visually impaired make it easier for them to 

do business. One example of a tool that has been 

created is a blind stick (Andreas, 2017). The 

way the tool works is when the ultrasonic sensor 

detects a hitch then the sensor sends a signal to 

the Arduino Nano microcontroller and a sound 

alert via buzzer. But the stick still has many 

drawbacks, namely the limitations in detection 

in one direction only, in addition if the stick falls 

will cause damage to the sensor. 

Several similar studies were also 

conducted by Setyo et al in 2016 (Setyo, 2016) 

under the title Handsight : Hand Mounted 

Device to help the Ultrasonic and Arduino-

based Blind. In this study, two HC-SR04 

sensors were used as distance detection sensors 

on the front right and front left sides, two servo 

motors as indicators of obstructions on the right 

and left and a buzzer as sound indicators. This 

tool is in the form of gloves worn by the visually 

impaired. Other research also made walking 

aids in the form of electronic glasses 

(Muhammad Nur Meizani, 2015). 

According to the background above the 

author wants to make a new innovation that is 

to turn the stick into a bracelet that is more 

efficient, can detect any direction, and not easily 

fall, and use the components of the tool more 

effectively and efficiently. It is equipped with 

HC-SR04 ultrasonic sensors, servo motors, and 

buzzer sound output.  

 

II. RESEARCH METHODS 
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b. Flowchart 

Here is a water chart (Flowchart) of the 

design and creation stages of the tool : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Distance Reading Program 

Flowchart via Ultrasonic Sensors 

 

 

c. Product Range 

 

 

 

 

 

 

 

 

 

 

Figure 3. Product Range 

 

 

 

 

 

 

 

Description: 

1) Ultrasonic sensor as a distance 

sensor that can tell when there is 

an object in front of it. 

2) Servo motor as the drive of the 

ultrasonic sensor in order to move 

from 0o to 120o so vice versa. 

3) Buzzer as the output of the 

warning sound..  

4) Arduino Nano as a working 

regulator of servo motors and 

ultrasonic sensors. 

5) 9V battery as power.. 

 

d. Scope 

The scope in this study is: 

1) The range angle of the sensor in 

motion is 120o. 

2) Testing objects at distances of 

80cm, 90cm, 100cm, 110cm, 

and 120cm. 

3) Servo motor rotation angle 

testing of 0o, 60o and 120o 

 

e. Component Materials 

Table 1. Component Materials 

 
No. Component N ame Qty 

1. Arduino Nano 1 piece 

2. HC-SR04 Ultrasonic 

Sensors 
1 piece 

3. Servo SG90 Bikes 1 piece 

4. Buzzer 5 V 1 piece 

5. 9 V Battery 1 piece 

6. Socket Baterai 9 V 1 piece 

7. Cable Jumper To taste 

8. Switch 1 piece 

9. Watch straps 1 piece 

11. Black Box 1 piece 
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No 
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A. Variables and Definitions of Variable 

Operations 

 The free variable in this study was the 

Ultrasonic Sensor. The Operational 

Definition of Free Variables is a wristband 

that can be used by the visually impaired to 

help with indoor and outdoor walking. 

 A variable tied to this study is the 

ability of sensors to detect distances with 

objects in front of them. While the Variable 

Operational Definition of a bound variable 

is when the wristband approaches the 

object then the buzzer will sound, so as to 

warn the visually impaired not to crash into 

the object. 

B. Data Analysis Method 

 The method of data collection used is 

the observation method and documentation 

used to observe the results of the trial and 

study the references related to the design of 

the tool. While as a method of data analysis 

is a descriptive analysis method that 

describes the results of trials include:  

a. Ultrasonic sensor trial results, used to 

measure distance and detect objects in 

front of them.  

b. Test the ability of Arduino nano as a 

servo motor processor and ultrasonic 

sensor.  

c. Buzzer as a tool output when it detects 

an object that is in front of it. 

 

2. RESULTS AND DISCUSSIONS 

In this section is discussed about 

testing based on the planning of the system 

created. Testing is carried out to find out 

how the system works and to see if the 

device is in line with planning. After the 

stage of making wristbands as a walking aid 

for the visually impaired is completed, then 

the next stage is the testing phase of the 

tool.  

As for testing data and precision 

(Repeatability) at angles 0o,60o,and 120o. in 

the simulation experiment are as follows: 

 

 

 

Table 2. Tool test data with distance variation at angle 0o 

No. 
Distance 

(cm) 

Repetition to – (cm) Largest 

distance 

(cm) 

Smallest 

distance 

(cm) 

Average 

distance 

(cm) 

Largest 

distance-

smallest 

distance (cm) 

1 2 3 4 5 

1. 80 80 79 79 79 79 80 79 79,2 1 

2. 90 89 87 89 87 88 87 89 88 2 

3. 100 97 96 96 97 98 97 99 96,8 2 

4. 110 105 106 105 106 106 105 107 105,6 2 

5. 120 116 117 117 117 118 117 119 116,2 2 

 

The precision value at angle 0o is as follows: (Morris and Langari, 2012) 

Precisiom (Repeatability) 

𝛿  = 
∆

𝐹𝑆
 X 100 % 

     = 
2

100
 X 100 % 

     = 2 % 

 

Repeatability = 100 % - 𝛿 

                  = 100 % - 2 % 

                  = 98 %   
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Table 3. Tool testing data with distance variation at 60o angle 

 

No. 
Distance 

(cm) 

Repetation to - (cm) Largest 

distance 

(cm) 

Smallest 

distance  

(cm) 

Average 

distance 

(cm) 

Largest 

distance – 

smallest 

distance  (cm) 

1 2 3 4 5 

1. 80 78 79 77 79 77 79 77 78 2 

2. 90 88 87 88 87 89 87 89 87,8 2 

3. 100 97 99 98 97 98 97 99 97,8 2 

4. 110 104 105 106 105 106 104 105 105,2 2 

5. 120 117 117 117 116 118 116 118 117 2 

 

The precision value at angle 60o is as follows: : 

 

Precision (Repeatability) 

𝛿   = 
∆

𝐹𝑆
 X 100 % 

     = 
2

100
 X 100 % 

     = 2 % 

 

Repeatability = 100 % - 𝛿 

                  = 100 % - 2 % 

                  = 98 % 

 

Table 4. Tool testing data with distance variation at angle 120o 

 

No. 
Distance 

(cm) 

 Repetition to – (cm) Largest 

distance 

(cm) 

Smallest 

distance 

(cm) 

Average 

distance 

(cm) 

Largest 

distance – 

smallest 

distance (cm) 

1 2 3 4 5 

1. 80 77 79 78 77 78 79 77 77,8 2 

2. 90 87 87 87 88 89 88 87 87,6 2 

3. 100 97 98 97 97 98 98 97 97,4 2 

4. 110 107 105 105 106 106 107 105 105,8 2 

5. 120 118 117 118 116 117 118 116 117,2 2 

 

The precision value at angle 120o is as follows: : 

 

Precisiom (Repeatability) 

𝛿   = 
∆

𝐹𝑆
 X 100 % 

     = 
2

100
 X 100 % 

     = 2 % 
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Repeatability = 100 % - 𝛿 

              = 100 % - 2 % 

              = 98 %  

 

After finding Precision (Repeatability), 

then the author will calculate the 

average of precision (Repeatability) 

with the following calculations: :  

Average repeatability =  
Σ𝑟𝑒𝑝𝑒𝑎𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦

𝑛
 

   =  
98%+98%+98%

3
 

   = 98 % 

The authors will also take 

success testing data from the auxiliary 

wristband. The data retrieval of the 

success testing tool is presented in the 

table below: : 

Table 5 Test success with distance variation at angle 0o 

No. Distance 

Testing to - 

1 2 3 4 5 6 7 8 9 10 

1. 80 √ √ √ √ √ √ √ √ √ √ 

2. 90 √ √ √ √ √ √ √ √ √ √ 

3. 100 √ √ √ √ √ √ √ √ √ √ 

4. 110 √ √ √ v √ √ √ √ √ X 

5. 120 √ √ √ √ √ √ √ √ X √ 

 

Table 6 Test success with distance variation at angle 60o 

No. Distance 
Testing to - 

1 2 3 4 5 6 7 8 9 10 

1. 80 √ √ √ √ √ √ √ √ √ √ 

2. 90 √ √ √ √ √ √ √ √ √ √ 

3. 100 √ √ √ √ √ √ √ √ √ √ 

4. 110 √ √ √ √ √ √ √ √ √ √ 

5. 120 √ √ √ V √ √ √   √ √ √ 
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Table 7 Test success with distance variation at angle 120o 

No. Distance 
Testing to - 

1 2 3 4 5 6 7 8 9 10 

1. 80 √ √ √ √ √ √ √ √ √ √ 

2. 90 √ √ √ √ √ √ √ √ √ √ 

3. 100 √ √ √ √ √ √ √ √ √ √ 

4. 110 √ √ X √ √ √ √ √ √ √ 

5. 120 √ √ √ √ √ X √ √ √ √ 

Description :  

• The tool successfully detects the presence of a marked object (√) 

• The tool does not successfully detect the presence of a marked object (X) 

 

Percentage Calculation of Success Rate  

Success rate = 
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑜𝑜𝑙𝑠 𝑏𝑒𝑒𝑝𝑠

𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑠𝑡𝑠 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑒𝑑
 𝑋 100 % 

 

   = 
146

150
 𝑋 100 % 

 

   = 97,33 % 

 
3. CONCLUSION 

Based on the results of the research and 

discussion, the following conclusions can 

be drawn: 

A. This wristband as a walking aid for the 

visually impaired can detect the 

presence of repeatability objects by 

98%, as well as success in detecting the 

presence of obstacle objects by 97.33%.  

B. The nano arduino microcontroller is 

able to execute all three commands that 

the author has created as desired.  

C. Wristbands as walking aids for the 

visually impaired were successfully 

made using nano arduino, HC-SR04 

ultrasonic sensors, SG90 servo motors, 

and buzzers. 
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