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HC-SR04 User Guide

Part 1 Ultrasonic Introduction

1. 1 Ultrasonic Definition

The human ear can hear sound frequency around 20HZ ~ 20KHZ, and

ultrasonic is the sound wave beyond the human abity of 20KHZ |

1.2 Ultrasonic distance measurement principle

Litrasanic trangmutter eénmvited an ullrasons wive i ofe direchion, and stared
timing when it launched. Ulrasonic spread in the air, and would return
immadiately when it encountered obstacles on the way. At last, the ultrasonic
recever would stop tming when i receved the reflected wave, As Ulrasonic
spread velocity is 340m / s in the air, based on the timer record £ we can
calculate the distance (3) between the obstacle and transmitter, namely: § =

2408 1 2, which is s0- called time difference distance measurameant principle

The principle of ultrasonic distance measurement used the already-known air
spreading velccty, measuring the tme from launch to reflecbon when it
encountered obstacie, and then calculate the distance between the transantter
and the cbstacle according to the time and the velocity, Thus, the principle of
ultrasonc distance measurement 15 the Same vwith radar,

Distance Measurement formula is expressed as. L= CXT

In the formula, L is the measured distance, and C is the ulirasonic spreading
velocity in air, also, T represents time (T i3 half the time value from transmitting

to recanving ).
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Rapirondic semors HC-SR0, module BSPA30 1 3L snd busrer o waley contaimgy with a varied water

- SR ESFRTeA. FIE, LR
Al peum

b, the denarteen data wdll B aeml W o ESPED- ITE memdele. then i yitomh will send
the nfirmatin sh outpel sl B alarmi. The ulresmis HC-5R08 woirod Wil deloct the

matim in B form of & messapy throuph irlogram snd bersor spplication. The merasges
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1. ITHODUCTION

Flssdwmp e a nabgal phenomenon i the foom of lasad-
sctiing by waler dus o overlk of pudklle that exvconds the
nonmal limat of waker alitude somewksere. This can b due io
excessive raindall, medting snow, or the inability of the niver
1o aocoimimisdane and dsinbule the wales il reccives. Flhssls
are smetimes Sofieng an the evening when e Crlirend arg
aallocp in a abambey making the Gitmeens cannot staslby' whin
the deaster comes. OF course. ths makes B oftizens nol
only sulfer the hoss of properiy amd obyecis bul can lose e
lives of lowved ones bocwsse of sk {booding thal came
suddenly. For (bt resos 1 5 neccieary oy desugesd B remode
(Resnd ditecton woapl, Tl ddly B e 1he Bivuracy of B
detetion s the Moad bul can be monieead m real 1M s as
o peovide flood standby al the precise momsnt.  Nowadkys,
people espocially & Inforsesia Indemed users are very high,
beasdes SUMp EMCTTHCY O k8 vory 2asy bo reach by all walks
of life, As a prefiminany study the sahors will design a flood
detection syvaters hangd oa the ulmasonie seemos HO-5R0
and the ESFa66-|IE module wih Telogram angd brecy
commrmnicabon  media, a defoction system 1hadl can b
monitored eving Telegram { brderneth

1.1 Ulirasoné sensors MO SR04

HC-SER w an ultrasing raapmg mshule Sesigmxd s
cmdbedded wysiom projeits. Ullrasonss ranging msodinle HC-
SR pronedes 2 om - 400 o moneconiat measurcmeni

function, the ranging scourscy can reach o 3 mm The
makliihes ancliale ulirasons: ransmaliens, ecorver and conleal
eugart [1]

Liltrasens: Seonvmp manipulag Basees Ulsrasons alerts ane
like audible sound wanes, cxoopl the Frogecncics are plenly
higher. (ur ulirasonie mansduers have peesockecine crysials

whach Fesonase W 6 desired Teaguency and comven elocomg
PErWEr NIk sooEvlie power B8 vie voraa [ 2] The engger pin
15 gven a supply of 3% eg, hogh for alsod [Thus B imitals the
scnace madule. A bard of 8 cycles of 400 KR 15 transsmiied
and wail for the echo signal. [1]

The ubirasonic senor works uxing irigger and echo method
The masmeeiver maosdule mggors and sends the wignal 1o s
walel Ul waler sends hatk an ocha pignal whet m sead by
the ocha g, the foiciver maadele. The UBra sonic scnsod
cakoslated distance of the signal and retemns. the kevel of the
waler. The ravel time vaber and the speed value allow e
senacd i calculsie the level of the waier [4) The sensor
works by emusing ulireoenss wave through the mnsmines
and Bhen readls e wavd reflegnes wning I recenver witen
there is mas obgedt dategiod, The ulirasons: waveg e cemnligd hy
the Fansmittst via pam Trigger thai 15 given the pulse signal
by thee microcontrodler. Then, the relfleciod wanve received by
ithe receiver i forwarded o the microconiroller via piss Echa.
Frem the COMKEM, I Ccan ¢ mden thal B uliFasnsl WEe 15
et when the seneod 1 ived a pulse signal witk & perasd
al 10 pa via pin Trgger, Ths ultrasonis wavg amilsd amd
mikcled has a Gequency of #F KHz. The resulisg kg tims
bebtween the resamission and reflecton wave = weed as a
reference o caloulile the disisnce of the sendor W the obgea
5]

1.2 ESFales-]1IE

ESPEXS = a low-cost Wi chep withi full TCPIP sack
and micrecontroller capability prodoced by Espressif. This
amall masdille alivws meeroooniallers 1o Consiol 1o & Wi-Fi
petwork amd make sumpl TCMIP comsmections wang AT
commands. The very low piee amd the Tact that thery worg
very lifke extirmal componends on the madule whsth suggesss
that it coald evontmalhy be vory incxpensive m yolume make
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Hc-sr04 ultrasonic sensor schematic. Sonar sensor arduino code. Ultrasonic sensor hc-sr04 code.

The HC-SRO04 configuration pin is VCC (1), Trig (2), Echo (3) and GND (4). Not to mention, we provide complete documents and libraries for Arduino, Python and Codecraft so that you can use the ultrasian distance sensor with Arduino and Raspberry Pi Familmente! Start with Ultrasonic Arduino Sensor and Raspberry Pi Guide of stop for this tutorial,
we will use the ultrasian distance sensor Grove and mature it with the Arduino and Raspberry Pi. For the first tutorial, we have the guide for Arduino. cd ~ git clone Step 3. Continue configuring software to configure the development environment. Step 2. Grove a € “Ultrasian distance sensor x 16mm45mm x 20mm x 15mm ease of pairing with
raspberry pi and arduinoeasy, connect directly with Raspberry Pinhas Grove Connector to facilitate the connection with arduinore requires voltage conversion circuit The main differences that we can see from the previous table are: Working VOLTAGE Grove -Ultrasonic distance sensor admits a level of more wide tension Arduino the ultrasian
distance sensor Grove supports 3.3v, allowing him to be connected directly to the conversion with the connector on board and the Grove connector, if you have a Grove-Base shield or a seeinguino, you can easily connect the Grove-Ultrasonic distance sensor with a cable. cd grove.py/grove python grove ultrasonic_ranger.py 5 6 Follow is the code
grove ultrasonic ranger.py. Do you want to know how pound your recycling role? What If you don't know how to upload the code, please check our guide on how to upload the code. Specifications Power supply: DC 5VWorking Current: 15mAWorking Frequency: 40HzRanging Distance : 2cm - 400cm/4mResolution : 0.3 cmMeasurement ring: 15
degrees Input pulse width: 10uSDimension: 45mm x 20mm x 15mm Grove - Ultrasonic distance sensor Below we have our own Grove- Ultrasonic distance sensor, the very own version of a H04 sensor. Ultrasonic sensor working principles ref Here is a simple example of how an ultrasonic sensor works to measure the distance: First, the transmitter
(tower) sends a sound wave The object collects the wave upwards, reflecting it to the sensor. The receiver (echo pin) collects it The time between transmission and reception allows to calculate the distance between the speed of sound in the air. Step 2: Referring How to install the Arduino library if you are not sure how to install the library to your
Arduino. Step 3: Copy the code into Arduino IDE and upload it. Through this Arduino tutorial, you will learn how an Ultrasonic sensor works and how you use it with the Arduino and even with the Raspberry Pi. What is an ultrasonic Arduino sensor? Seeeduino V4.2 Ultrasonic distance sensor from Grove Base You can view the following video or read
the tutorial written below for instructions! Step-by-step instructions Hardware connections Step 1: Connect the Ultrasonic Ranger to Grove-Base Shield D7 port Step 2: Plug Grove - Base Shield in Seeeduino Step 3: Connect Seeeduino to PC via a USB cable It must be that after completing the above steps: Software settings: Step 1: Download the
Github UltrasonicRanger Library. Below are the respective codes: #include "Ultrasonic.h" gnol gnol { )(pool oicav } ;)0069(nigeb.laireS { )(putes diov ;)3(2cinosartlu cinosartlU le y 2D a onu odnatcenoc olrecah edeup ,oniudra nu a socin3Asartlu selpitl?Am ratcenoc odnacsub jAtse iS mc 6 sadaglup 2 :se etnerf le ne solucjAtsbo sol a aicnatsid aL. mc 6
sadaglup 2 :se etnerf le ne solucjAtsbo sol a aicnatsid al. mc 6 sadaglup 2 :se etnerf le ne solucjAtsbo sol a aicnatsid al. :n3Aicaunitnoc a artseum es omoc lanimret le ne aicnatsid ed allatnap al somereV :4 osaP } ;)052( osarter .eires ne olavretni nu renetnam nebed senoicidem soD // ;)( sretemitnecnleruSAeM.cinosartlu = sretemitnecniegnaR ;)052(
osarter ;)"adaglup"( nltnirp.laireS sadaglup 751 ~ 0 // ;)sehcninlegnar( tnirp.laireS ;)( sehcnlnleruSAeM.cinosartlu = sehcninlegnaR ;)":se etnerf le ne solucjAtsbo sol a aicnatsid aL"( nltnirp.laireS ;ognar ed sortemAtnecni sograL. ;sehcninlegnar ogral{ )( diov elcub } ;)0069( nigeB.laireS{ )( diov )( putes ;)7( ocin3Asartlu ocin3Asartlu "h.cinosartlu"
edulcni# ?evorG deeeS y 40RS-CH ocin3Asartlu aicnatsid ed rosnes le ertne aicnerefid al se 1ljAuc¢A ,secnotnE evorG acin3Asartlu aicnatsid ed rosneS .ev es ev es ev es ev es ev es ev es sv 40rS-CH mm 61 x mm 52 x mm 05 :noisnemidltt su01 :oslup ed n3Aicceyni ed adartne ed sodarg 51 :onammc ed olugnjA gnisaemmmc 1 :n3Aiculoserm5.3/mc0534
—a ¢A mc3 :aicnatsiD gnignarzH 04 :ETNORF GNIKROWAM 8 :otneimanoicnuf ed etneirroC 5 -—a ¢A V3.3 :n3Aicatnemila ed etneuF senoicacificepsE .odacas res atisecen odnauc senoicacifiton ribicer y )ejalcicer o( arusab ed n3Aicalumuca us ed otneimiuges nu razilaer edeup ,otceyorp etse noC .esab orerbmos le netimda euq soledom sorto rasu
nedeup es n©Aibmat orep ,n3Aicaunitnoc a aAug al arap B3 iP yrrebpsaR le somerazilitu ,aAug atse ne iP yrrebpsaR noc ocin3Asartlu rosnes le odnasU } ;)052( osarter .eires ne olavretni nu renetnam nebed senoicidem soD // ;)( sretemitnecnlerusaem.2cinosartlu = 2sretemitnecniegnaR .eires ne olavretni nu renetnam nebed senoicidem soD // ;)(
sretemitnecninihsaeM.1cinosartlu = 1sretemitnecniegnaR ;2ognar ed sortemAtnecni sogral. a D3. Import Sys Import time oflmport Gpio usleep = lambda x: time.sleep (x / 1000000.0) timaoutl = 1000 timaout2 = 10000 class Groveultrasonicranger (object): def init _ (self, pin): self.dio = gpio (pin) def get distance (self): self .Dio.out) self.epdio (1)
1if 4”84 %o ¥ = timaoutl: return none t1 = time.time () count = 0 while counted previous2: if not auto.dio.read (:) Break Count += 1 If we have the name of the distance from the distance from the distance (T1 - TO) * 1000000) if dt. 530: Return any distance = (T2 - T1) * 1000000 / 29/2) # cm Return Distance Def Get distance (Self): While True: Dist
= Self. If everything goes well, you should see the following result (the distance measured by the sensor is shown) [email protects]: ~/Grove.py/Grove $ python Grove ultrasonic Ranger.py 5 6 detecting distance. Examples of Ultrasian sensors Arduino HC-SR04 One of the most popular ultrasic sensors would be the HC-SR04. With this project, you can
create a drink reminder to alert to drink water! With the ultrasound sensor, it is able to detect the changes in the water level in the bottle and also calculate how much water was drunk! What do you need? Interesting? Download the source file cloning the Grove. Py library. You can find the complete tutorial here! Paper sensor Have you ever
wondered how much garbage do you produce in a week? An ultrasound sensor is a sensor that measures distances through ultrasound traveling through the air. Execute below To execute the code. Why not do one of yours no matter how much cheap? This project allows you to build an alarm system that will call it if the ultrasian sensor detects a
difference in the distance that is measured. The VCC supply voltage is 5 v ¢ and you attach trig and echo of any digital I/O on your Arduino board to feed it. What do you need? You can see the complete tutorial of Hugo Gomes on Seeed Project Hub! Summary I hope that the previous tutorials have been ostile, if you need more technical support, you
can send an email to [protected email] the Grove-Ultrasonic distance sensor is now in stock now, it is one while one while one while I can! You can find the complete tutorial of Rchloe on see project hub! Ultrasian sensor alarm for the home: Hugo Gomes wants a security system, but are they too expensive? Despite the popularity of HC-SR04, the
Grove ultrasian distance sensor is an more versional option that allows minor external components and a more easily pairing with the Raspberry Pi and the Arduino. If the ultrasound hits an object or obscure on its path, it will recover towards the sensor. If you have to have Raspberry Pi, you can pick up a Raspberry Pi Zero, a low-cost option to use
together with the Grove-NullTrasonic distance sensor. Show down to obtain the tutorial in Raspberry Pi. Guide Arduino of the ultrasian sensor: What do you need? With Arduino ultrasian sensors such as HC-SR04, you can measure the distance. 121.757901948 cm 246.894770655 cm 2.60205104433 cm 0.205533257846 cm 0.657706425108 cm
247.433267791 cm 122.485489681 cm ~CTraceback (most recent call last): File "grove ultrasonic ranger.py", line 110, in main() File "grove ultrasonic ranger.py", line 107, In the main hour. Sleep (1) Keyboardinterrupt, you can leave this program by simply pressing Ctrl + C Arduino rebeb rebeb arap oirotadroceR ?sotceyorp sotse ed sonugla ne
etreus raborp on ©Auq rop¢A ,ocin3Asartlu rosnes us ramargorp om3Ac ebas arohA stcejorP rosneS Bottle Do you often forget to drink water when you're busy? Raspberry Piraspberry Pi Base Grove Ultrasonic distance sensor Step-by-step instructions Hardware connections Step 1: Connect the Grove base hat in Raspberry Step 2: Connect the Grove:
Ultrasonic Ranger to the D5 port of the basic hat Step 3: Connect the PI A PC raspberry through the USB cable can also connect the corresponding Ultrasonic Ranger to any GPIO port, but be sure to change the number Need: Interested in this project? It can be measured from 3 cm to 350 cm with accuracy up to 2 mm. It is a perfect ultrasonic
module for distance measurement, proximity sensors and ultrasonic detector.
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