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Designing and developing digital distance measuring devices using  

IoT (Internet of Things) technology. 
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ABSTRACT 

 Tape measures in the current market are often manufactured using materials that include metal 

components, leading to rusting issues. Additionally, leveling lines are marked using screen printing, resulting 

in problems such as twisting, bending, and the fading or loss of numbers. These issues make such tape 

measures unsuitable for accurate measurements, especially for distances exceeding 3 meters, where 

assistance may be required, causing inconvenience. 

 To address these challenges, the researchers have designed and developed a digital distance 

measuring device using IoT (Internet of Things) technology. This device utilizes an ultrasonic sensor, offering 

advantages such as low-cost materials and a compact design for convenient use. The research involves 

establishing hypotheses, collecting high-quality data from previous studies, designing the measuring device, 

developing software and hardware, conducting tests, and refining the device's shortcomings before        

actual use. 

 The digital distance measuring device operates by measuring the time it takes for high-frequency 

sound waves to travel to the target and back to the receiver, translating the results into distance 

measurements. The microcontroller processes the data and displays it on an LCD screen. Testing confirms 

that the device can measure distances accurately within the specified range. In conclusion, the designed 

and developed digital distance measuring device utilizing IoT technology demonstrates suitable 

responsiveness and accuracy. It effectively addresses the limitations of traditional tape measures and 

provides a convenient and accurate solution for distance measurements. User satisfaction is high, as 

evidenced by positive evaluations in various aspects from the sample group. 

 

Keyword: Distance measuring device development, Internet of Things (IoT) technology development in 

natural resources, HC-SR04 ultrasonic sensor, esp8266 microcontroller  
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Ultrasonic ค%9P� Ultrasonic �2�5�4#22�Q/��%3�!4�7PN�O�N�/#์N!9P/!7�4#��%��3�/3��: HC-SR04 �2/3�N/%4�7PQ�QQ��4#2P�
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�;Q/6�3"R�Q�5N�6��4#�3��4#2��Nค#9P/�/3�#2"2�6�6�3%�Q/"/:��#�์R/P/�7 �Q/"P�#O�#! Arduino �4!�3Q��/��4#

/6�3"Q�#2"2�7P  1  P�"�5�Q/!;%�4��4#08�14 O%2/6Nค#42ห์ !4�3��5#2�� �Q/"P�#O�#! Arduino O%2Nค#9P/�!9/�/�
�6��##!  O2���3� 4��7P 1  

 



�4#�#2�:!/6�4�4##2�3��4�6�4#�3��4#N�คP�P%"7O%2�/3��##! ค#3Q��7P 10 

2!4ค!/6�4�7�N�คP�P%"7O%2�/3��##!N�9P/�4#�3��4�Q/��6P� | 8 !7�4ค! 2567 

364 | �4#�3��4#N�คP�P%"7O%2�/3��##! 

 

 
 

 @�#?P 1 #2���4#//�O��O%2�3��4Nค#9P/�/3�#2"2�6�6�3%�Q/"/:��#�์R/P/�7  
 

 �4� 4��7P 1 #2���4#//�O��O%2�3��4Nค#9P/�/3�#"2�6�6�3%�Q/"/:��#�์R/P/�7 �Q/"�4#Q�QP�#O�#! Arduino 

�#2�/��Q/" �:�ค523P�O��/�%;� P�"2P�23��4� Ultrasonic //�R��7P/3��:O%2#/#3�23��4��%3� N!9P/R�Q#3��%3�!4O%Q/�2
�3�N/%4�7PQ�QQ��4#N�6��4�O%2ค5�/�ห4ค/4!"4/�/�#2"2�4�Q�ห�P/"N���6N!�#O%Q/O2���%�4� Serial Monitor �:� N 
100 milliseconds Q�%;� 8loop()9 ���/P4�2�;�ห":��4#�5�4�P�"�;QQ�Qห#9//:��#�์�2�;��6�%�. 
 

2. (%�@## %อ�Q�O#>&&�@#ออ�O&&O%>�?�%@Nค#APอ�/? #"> >�>#?% O/"อB'�#�์RอPอ#?  
�;Q/6�3"�5N�6��4#��%/�Q�Q#2���4#//�O��O%2�3��4Nค#9P/�/3�#2"2�6� 6�3%�Q/"/:��#�์R/P/�7 �7P�3��4�8Q�     

�3��3�08�14#2�3��#6��4�#7 24�4N�คP�P%"7ค/!�6/N�/#์O%2�4#29P/24# �5�/� 30 ค� P�"!7�4#��2/��P/�N#7"�ห%3�
�4#N#7"�#;Q O%22/��4!ค/4!�8��/Q��/��3�08�14�7P!7�P/#2�� �4��3Q��5�%�4#N#7"�#;Q!4/6Nค#42ห์�Q/"คP42�6�6�9Q��4�N�7"�
�3�N���์O%22#:��%  O2���3��4#4��7P 1  
 

!@#@�#?P 1 �%�4#�#2N!6�ค/4!�8��/Q��4#��%/�Q�Q�4#//�O��O%2�3��4Nค#9P/�/3�#"2�6�6�3%�Q/"/:��#�์R/P/�7 
#@"�@# 

 
S.D. #> ?&ค/@!ค> NหO% 

1. �Q4�ค/4!O�O�O#��/�Nค#9P/�/3�#2"2�6�6�3% 3.60 0.50 #2�3�!4� 

2. �Q4��4#Q�Q�4�24!4#�Q�Q�4�R�Q�#6� 4.23 0.57 #2�3�!4� 

3. �Q4�Pค#�2#Q4�/:��#�์Nค#9P/�/3�#2"2�6�6�3% 4.30 0.75 #2�3�!4� 

4. �Q4�ค/4!ค:Q!คP4�/�Nค#9P/�/3�#2"2�6�6�3% 3.67 0.61 #2�3�!4� 

5. �Q4��#226��6 4� 3.77 0.57 #2�3�!4� 

P "#/! 3.91 0.09 #> ?&!@� 

 

�4��4#4��7P 1 �%�4#�#2N!6�ค/4!�8��/Q��4#��%/�Q�Q�4#//�O��O%2�3��4Nค#9P/�/3�#"2�6�6�3%�Q/"/:��#�์
R/P/�7 ��/P4 �Q4�Pค#�2#Q4�/:��#�์Nค#9 P/�/3�#2"2�6�6�3% /";PQ�#2�3��#226��6 4��Q4��7PR�Q#3�ค2O��N�%7P"!4��7P2:�         
ค9/ 4.30 (S.D. = 0.75) O%2�Q4�#/�%�!4/7�ค9/�Q4��4#Q�Q�4�24!4#�Q�Q�4�R�Q�#6�  �8 P�!7#2�3�ค2O��N�%7 P"ค9/              
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4.23 (S.D. = 0.57) O%2�Q4��7P#/�%�/7�ค9/�Q4��#226��6 4� �8P�!7#2�3�ค2O��N�%7P"ค9/ 3.77 (S.D. = 0.57) O%2�Q4�
#/�%�!4/7�ค9/�Q4�ค/4!ค:Q!คP4�/�Nค#9P/�/3�#2"2 �8P�!7#2�3�ค2O��N�%7P" 3.67 (S.D. = 0.61) O%2�Q4�ค/4!O�O�O#��/�
Nค#9P/�/3�#2"2�6�6�3% �8P�!7#2�3�ค2O��N�%7P"ค9/ 3.60 (S.D. = 0.50 �8P�#2�3�P�"#/!ค2O��N�%7P"ค9/ 3.91 (S.D. = 0.09)     
!7�#226��6 4�/";PQ�#2�3�!4� 

 

3. (%�@#0@�1@�@#ออ�O&&O%>�?�%@Nค#APอ�/? #>"> >�>#?% O/"อB'�#�์RอPอ#? 
�;Q/6�3"�5N�6��4#2/��4!�;QQ�Q�4��:ค%ค%�3P/R�/4": 18 – 33 �7 �/��3�08�14�7P!7�P/#2���4#//�O��O%2�3��4

Nค#9P/�/3�#2"2�6�6�3%�Q/"/:��#�์R/P/�7 ห%3��4��3��6��##!�4#N#7"�#;QN2#O�26Q� �4��3Q��5�%�4#2/��4!!4/6Nค#42ห์�Q/"
คP42�6�6�9Q��4�N�7"��3�N���์O%22#:��%  O2���3��4#4��7P 2  
 

!@#@�#?P 2 �%�4#�#2N!6�ค/4!�8��/Q��4#��%/�Q�Q#2���4#//�O��O%2�3��4Nค#9P/�/3�#"2�6�6�3%�Q/"/:��#�์R/P/�7 
#@"�@# 

 
S.D. #> ?&ค/@!ค> NหO% 

1. #2��!7ค/4!O!P�"5Q��4#O2��คP4#2"2�4� 3.83 0.65 #2�3�!4� 

2. #2��!7ค/4!#/�N#O/Q��4#O2��คP4#2"2�4� 4.47 0.57 #2�3�!4� 

3. #2��!7ค/4!�%/� 3"�P/�;QQ�Q�4� 4.80 0.41 #2�3�!4��7P2:� 

4. #2��!7ค/4!Nห!422!�P/�;QQ�Q�4� 3.80 0.71 #2�3�!4� 

5. #2��!7�4#O2���%�Q/!;%/"P4��;��Q/� 3.83 0.46 #2�3�!4� 

6. #2��!7�4#�3�#;�O���P4"�P/�4#Q�Q�4� 4.60 0.50 #2�3�!4��7P2:� 

P "#/! 4.22 0.12 #> ?&!@� 

 

�4��4#4��7P 2 �%�4#�#2N!6�ค/4!�8��/Q��4#��%/�Q�Q#2���4#//�O��O%2�3��4Nค#9P/�/3�#"2�6�6�3%�Q/"
/:��#�์R/P/�7 ��/P4 #2�3�ค/4!�8��/Q��/��;QQ�Q�4�/";PQ�#2�3�ค/4!�8��/Q�!4��4��%P�"#/! !7คP4N�%7P" 4. 22       
(S.D. = 0.12) �6�4#�4Q�O�P%2�Q4� ��/P4 !7ค/4!�8��/Q��Q4�#2��!7ค/4!�%/� 3"�P/�; QQ�Q�4� 4.80 (S.D. = 0.41)   
#2��!7�4#�3�#;�O���P4"�P/�4#Q�Q�4�!7คP4N�%7 P" 4.60 (S.D. = 0.50) #2��!7ค/4!#/�N#O/Q��4#O2��คP4#2"2�4�            
!7คP4N�%7P" 4.47 (S.D. = 0.57) O%2#/�%�!4 #2��!7ค/4!O!P�"5Q��4#O2��คP4#2"2�4� !7คP4N�%7P" 3.83 (S.D. = 0.46) 
�4!%5�3� 

 

 

 

อ >'#@"(%�@#/>�?" 

 1. #2���4#//�O��O%2�3��4Nค#9P/�/3�#2"2�6�6�3%�Q/"/:��#�์R/P/�7 �#2�/��Q/"/�ค์�#2�/� 2 2P/� ค9/  
1) 2P/��; Q�;O%#2�� 2) 2P/��; QQ�Q�4�O%2O2��ค/4!ค6�NหO��/��; QN�7 P"/�4��7 P!7�P/ค/4!Nห!422!�/�#2��P�"#/!                   
/";PQ�#2�3�!4� �3Q��7QN�9P/��4�#2��!7/�ค์�#2�/� �4!�/�N��ค#��Q/�2!�;#�์ �8�2P��%QหQ #2���4#//�O��O%2�3��4
Nค#9P/�/3�#2"2�6�6�3%�Q/"/:��#�์R/P/�7 2/�ค%Q/��3� N�#6�N�7"#�6 �$1�%4�, 2!�4" O2��%Q4 O%2/6�"4 Pห!�N�#6�. 
(2552). R�Q/6�3"N#9P/� Nค#9P/�/3�#2"2�4��Q/"ค%9P�/3%�#Q4P��6ค ��/P4 #2���4#//�O��O%2�3��4Nค#9P/�/3�#2"2�6�6�3%�Q/"
/:��#�์R/P/�7!7�4#�5�4��/�#2��N�O�R��4!�7PR�Q�5ห���/�N��O%2//�O��R/Q/"P4�ค#��Q/�2!�;#�์ 



�4#�#2�:!/6�4�4##2�3��4�6�4#�3��4#N�คP�P%"7O%2�/3��##! ค#3Q��7P 10 

2!4ค!/6�4�7�N�คP�P%"7O%2�/3��##!N�9P/�4#�3��4�Q/��6P� | 8 !7�4ค! 2567 

366 | �4#�3��4#N�คP�P%"7O%2�/3��##! 

 

2. �%�4#��%/�Q�Q#2��Nค#9P/�/3�#2"2�4��4#�#2N!6�ค/4!�8��/Q��4#��%/�Q�Q#2��Nค#9P/�/3�#2"2�6�6�3% 
��/P4 �3�08�14!7ค/4!#; Qค/4!N�Q4Q�N�7 P"�3��4#Q�Q#2��Nค#9 P/�/3�#2"2�6�6�3%  O%2!7ค/4!�8�Q��P/#2��P�"#/!                 
/";PQ�#2�3�!4� �3Q��7QN�9P/��4�#2��!7/�ค์�#2�/� �4!�/�N��ค#��Q/�2!�;#�์ �8�2P��%QหQ #2��Nค#9P/�/3�#2"2�6�6�3%P�"
Q�Q N�O�N�/#์ HC-SR04 ��/P4 2/�ค%Q/��3� �3�"4#3��์ N/�N/7P"!, /�/4� �3��:#. (2564) R�Q/6�3"N#9P/� �4#//�O��O%22#Q4�
Nค#9P/�/3�#2"2O���6�6�3% P�"Q�QN��N�/#์/3%�#Q4P��6ค��/P4 �#�708�14ห%3��4#Q�Q�4� EPS8266 P�"Q�QN�O�N�/#์ HC-SR04 

!7ค/4!O!P�"5O%2�P4N�9P/�9/ O%2//�O��#2���4#Q�Q�4�R/Q/"P4�ค#��Q/�2!�;#�์  
3. �%�4#08�14�4#//�O��O%2�3��4Nค#9P/�/3�#2"2�6�6�3%�Q/"/:��#�์R/P/�7 ��/P4 �;Q�7P�5�4#��%/�Q�Q24!4#�

N�Q4Q�#2���4#�5�4�R�Q�P4"O%2#/�N#O/ �3 Q��7 QN�9 P/��4�#2��!7/�ค์�#2�/�P�"!7�4#Q�Q�4�#2��R�Q 2/�ค%Q/��3�        
N�#! /6�คN/��4�:% O%2�6��6ค:� �:�N��:. (2565). R�Q/6�3"N#9P/� #2���/�#�/3��#6"2P�"Q�QN�คP�P%"7/6�N�/#์N�O��/�  
2##�26P� HC-SR04 ��/P4 �%�4#�#2N!6��#226��6 4��Q4��4#Q�QP�#O�#!O�P�//�N�O� 4 �Q4� R�QO�P 1) �Q4��4#//�O��
#2��/";PQ�#2�3�!4� (�攺 =4.12) คP4N�7 P"�N��!4�#�4�N�P4�3� (0.482) 2) �Q4��4#Q�Q�4�#2��/";Q�#2�3�!4��7P2:�        
(�攺 =4.52) คP4N�7 P"�N��!4�#�4�N�P4�3� (0.223) 3) �Q4�ค:��#2P"��์�/��4#Q�Q�4�/";Q�#2�3�!4��7P2:� (�攺 =4.68)                           
คP4N�7P"�N��!4�#�4�N�P4�3� (0.38) O%2 4) �Q4� 4�#/!#2��/";PQ�#2�3�!4��7P2:� (�攺 =4.38) คP4N�7P"�N��!4�#�4�N�P4�3� 
(0.56) �4��%�4#�#2N!6��3Q� 4 �Q4���/P4#2���7P�3��4�8Q�!7�4#�5�4��7P!7�#226��6 4� 

 

�OอN2%อO%> 

�4�/6�3" �7PR�Q�5N2�/�3Q��2NหO�/P4 #2"2�7Pค5�/�R�Q #2"2�7PR�Q�4�Nค#9P/�/3�#2"2!7คP4Q�%QNค7"��3��%�4#��2/�
/3�#2"2�#6��/��4��7Q�4��%�4#��2/�/3�#2"2 �:�N 50 N���6N!�#�2NหO�/P4Nค#9P/�/3�#2"2O���6�6�3%�7P2#Q4��8Q�!7�Q/�7ค9/
24!4#�/3�#2"2�4�R�QP�"R!P�Q/�Q�Q24"/3�ห#9/�%3�N!�#�5Qห Q24!4#�/3�R�Q�:�#2"2�4#/3�P�"Q�Q�;Q�5�4#/3� N�7"� 1 ค�  
/7��3Q�"3�24!4#�O2���%�Q/"#2���3/N%��P4�ห�Q4�/O/%�7�7O%2%�ค/4!�6��%4��4��4#/P4��/��;Q�5�4#/3�R�Q 25ห#3�
�Q/N2�/O�2 ค9/ ค/#//�O��QหQNค#9P/�/3�#2"2O���6�6�3%�7Q24!4#�/3�#2"2�7P!4��/P4 4 N!�# O%224!4#�N�O��3��8��%
�4#/3�#2"2R�Q 

 

Nอ�2@#อO@�อ>� 
N�#6�N�7"#�6 �$1�%4�, 2!�4" O2��%Q4 O%2/6�"4 Pห!�N�#6�. (2552). Nค#APอ�/? #>">#@� O/"ค%AP%อ?%!#O@P�%>ค.  

  �#6��4 �6���์. �ค##4�27!4 : 25�3�/6�4/60/�##!042�#์ !ห4/6�"4%3"N�คP�P%"72:#�4#7.  
 �3�"4#3��์ N/�N/7P"!, /�/4� �3��:#. (2564). �4#//�O��O%22#Q4�Nค#9P/�/3�#2"2O���6�6�3% P�"Q�QN��N�/#์/3%�#Q4P��6ค 

  �4�/6�3"O%2�/3��##!N�9P/�4#�3��4�:!��N�6��9Q��7P : !ห4%3"#4� 3�#4��ค#6��#์ 
N��N�/#์ ค9/ Oห%P��7P!4: Oห%P��7P!4: https://flutech.co.th/what-is-sensor/ 

 /3��7P29�คQ��Q/!;% 2 �:! 4�3�� ์ �.0. 2567. 

�0�# 23��์�3�/4% O%2R�N#42 R�#ห6#3��6�. (2564). Oอ'�%>Nค�?%&%2!@#์!P�%#?PQ�O�@%#N/!�?&N�%N�อ#์อ?%!#O@P�%>ค 

 N�APอ/? #>">O%>&?%#@��Oอ!C%Q%�@#!#/�2"@%#?PN�> Nห!B. /4#24#/6�4�4#�#2�/!N�%Q4�#2�ค#Nห�9/         
 �7P 32, (1) 1-12 

�5ค/4!#;Q�3��3� Node MCU ESP8266 /P4!3�ค9//2R#. (2561)., �4� https://www.mindphp.com/ 

N�#! /6�คN/��4�:% O%2�6��6ค:� �:�N��:. (2565). #>&&�อ #"อ?��#>">P "Q�ON#คP%P%"?อ>%N#อ#์N%O!�อ�2##�2>P�       

 HC-SR04. ค�2/6�"4042�#์, !ห4/6�"4%3"#4� 3��:#7#3!"์, �3�ห/3��:#7#3!"์. 
R!Pค#ค/�P�#%N%/#์: (Microcontroller) Oห%P��7P!4 : http://suwitkiravittaya.eng.chula.ac.th/B2i2019BookWeb/ 

https://www.mindphp.com/
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 /3��7P29�คQ��Q/!;% 5 �:! 4�3��์  �.0. 2567. 

/6/3��์ !72:/##�์. (2559). /6�N�/#์N�O�N�9P/2##�26P� (Internet of Things) �3��4#08�14 Internet of Things on Education 

 /4#24#/6�4�4#�/3��##!29P/24#23�ค!, 8(2), 83 - 92. 29�คQ��4� https://so04.tci-thaijo.org 

2: 4�# �4�:#3��์N#9/�0#7. (2560). �%3�N!�#R#Q24" Nค#9P/�/3�#2"2N%N�/#์. /@#2@#�#!/>#"@0@2!#์&#>�@#,. 65 (205), 

 14-15. 

2/�/6�7�4#Q�Q�4�N�O�N�/#์/3�#2"2 HC-SR04 Q�Q�4�/"P4�R#. (2563)., �4� https://www.cybertice.com/article/110/
 2/�Q�Q�4�-arduino-/3�#2"2�4��Q/"-N�O�N�/#์/3�#2"2�4�-ultrasonic-module-hc-sr04 

Arduino Oห%P��7P!4: https://www.scimath.org/article-technology/item/9815-arduino/ 

 /3��7P29�คQ��Q/!;% 10 �:! 4�3�� ์ �.0. 2567. 

Djalilov, A., Sobirov, E., & Nazarov, O. (2023 ) .  Study on automatic water level detection process using 

 ultrasonic sensor. IOP Conf. Series: Earth and Environmental Science, 1 2 0 3 ( 1 ) , 0 1 2 0 2 8 . : 
 https://iopscience.iop.org/article/10.1088/1755-1315/1142/1/012020/pdf 

Hoomod, H. K., & Al-Chalabi, S. M. M. (201 7). Objects Detection and Angles Effectiveness by Ultrasonic 

 Sensors HC-SR04. International Journal of Science and Research (IJSR), 6(6). https://www.ijsr.net 

Mutava, M. G., & Kuria, P. K. (2020). Arduino Uno, Ultrasonic Sensor HC-SR04 Motion Detector with Display 

 of Distance in the LCD. International Journal of Engineering Research & Technology (IJERT), 9 ( 5 ) , 
 936. 
Sulistyawan, V. N., Salim, N. A., Abas, F. G., & Aulia, N. (2023). Parking Tracking System Using Ultrasonic Sensor 

 HC-SR0 4  and NODEMCU ESP8 2 6 6  Based IoT. IOP Conf. Series: Earth and Environmental Science, 

 1203(1), 012028. https://iopscience.iop.org/article/10.1088/1755-1315/1203/1/012028/pdf 

 

https://so04.tci-thaijo.org/
https://www.cybertice.com/article/110/%09สอนใช้งาน-arduino-วัดระยะทางด้วย-เซ็นเซอร์วัดระยะทาง-ultrasonic-module-hc-sr04
https://www.cybertice.com/article/110/%09สอนใช้งาน-arduino-วัดระยะทางด้วย-เซ็นเซอร์วัดระยะทาง-ultrasonic-module-hc-sr04
https://iopscience.iop.org/article/10.1088/1755-1315/1142/1/012020/pdf
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