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10kQ -VaW

47kQ -VaW

22kQ VAW

100kQ -VaW

10kQ2 -VaW

10kQ2 -VaW

47KkQ -VaW

22kQ VAW

100kQ2 -YaW

18kQ -VaW

10kQ -VaW

220kQ -VaW
220kQ -VaW
100kQ2 -YaW
2,2kQ -VaW
220kQ -VaW
220kQ -VaW
100kQ2 -YaW

10kQ -VaW

1kQ -VaW

0,1uF poliestere
0,1uF poliestere
0,1uF poliestere
LM358N

LM339N

Strip 1x5 femmina
Strip 1X4 femmina
Strip 1X4 maschio 90°
quarzo da 40 kHz

Elenco componenti:

RCVR1 capsula ricevente per ultrasuoni 40 KHz
XMTR1 capsula trasmittente per ultrasuono 40 KHz



' { $STAMP BS2}
' Programma: test_sonar.bs2 (sonar a corto raggi o per BS2)
' Questo programm i n cooperazione con un una circuiteria trasnmttente/ricevente
' sui 40 kHz crea un' economico sonar a corto raggio (10"-250 mm
' per controllo collisione su piccoli robot.
" Il progranmmma si occupa di far emettere un breve treno d'inpulsi a 40kHz (ping)
' e sl nette in attesa del ritorno dell'eco.
" L'istruzione del BS2 RCtinme valuta il I'intervallo di tenpo tra |'emi ssione del segnale
" e l'arrivo dell' eco.
" | risultati mgliori sono conpresi nel range tra 2 a 7" (tra i 58 e le 225 unita).
' ========CONSTANTI
" Nunber of sanples (NOT LESS THAN 5).
" Array index # of |ast sanple.
" Maxi mum index # to sort.
' 1st sorted sanple to include in average.
" 2nd " " oo oo
s3 CON nSnp/2 " 3rd " " oo "
" 4th " " oo oo
" 5th " " oo oo
' Contatto libero (0) su Scheda madre - Qutput per attivazi one segnale.
' Durata del segnale 2-us units.

conpRC CON 2 Contatto libero (2) su Scheda nadre - Qutput per settare circuito RC del
conparatore
rcvr CON 1 ' Contatto libero (1) su Scheda madre - |nput da ricevitore/ conparatore 40kHz
' ========VARI ABI LI
echTi me VAR Word
snp VAR Byt e(nSnp)
i ndex VAR Byte
swapTnp VAR Byte
swap VAR Bit
! ========PROGRAMVA
H GH pi ng
agai n:
GOSUB sonar
DEBUG "Tenpo Echo (0-255 unita): ", DEC echTine, CR
GOTO agai n
' ========SONAR SUBROUT| NE
sonar:
FOR i ndex = 0 TO maxSnp
H GH compRC
PAUSE 1
I NPUT conpRC

PULSQUT pi ng, pi ngLen
RCTI ME rcvr, 0, echTi ne
snp(i ndex) = echTinme/2 MAX 255
NEXT
sort:
swap = 0
FOR index = 0 TO naxSrt
I'F smp(i ndex) >= snp((index+1)) THEN noSwap
swapTnp = snp(index)
snmp(i ndex) = snp(i ndex+1)
smp(i ndex+1) = swapTnp

swap = 1
noSwap:
NEXT
IF swap = 1 THEN sort
echTime = snmp(sl)+snp(s2) +snp(s3) +snp(s4) +snmp(s5)/5 MAX 255

RETURN



Program BS2SONAR. bs2 ( short-range sonar using BS2)

This program in cooperation with the 40kHz send/receive circuitry
creates an inexpensive short-range (10") sonar

system suitable for collision avoidance in small robots. The program
instructs the circuit to emt a short burst of 40kHz sound (ping)
and waits to hear a return echo. The BS2 RCtinme instruction times
the ping-to-echo interval to the nearest 2us. Raw sonar data

is quite noisy, so the sonar subroutine actually takes several
sanpl es (5 or nore; set by the nSmp constant below). It scales
the sanples to byte size (0-255 units of 4us each), stores
themin an array, and sorts themfromhigh to | ow. The program
then averages the five mddle sanples. The result is a reading
that's quite stable (assuming a fixed distance fromthe sonar

to the object). Best accuracy is in the range of 2 to 7 inches
(about 58 to 225 units).

' ========CONSTANTS

nSmp con 10 " Nunber of sanples (NOT LESS THAN 5).

maxSnp con nSmp- 1 " Array index # of |ast sanple.

maxSrt con nSmp- 2 ' Maxi mumindex # to sort.

sl con nSmp/ 2- 2 ' 1st sorted sanple to include in average.

s2 con nSnp/ 2-1 ' 2nd " " R R

s3 con nSmp/ 2 " 3rd " " oo o

s4 con nSnp/ 2+1 ' 4th " " R R

s5 con nsnp/ 2+2 " 5th " " o R

pi ng con X "Il FREE STAMP PIN '0" !'!I'I'l Qutput to activate pinger.

pi ngLen con 200 " Duration of ping in 2-us units.

compRC con X "Il FREE STAMP PIN "1' !l Qutput to set conmparator RC circuit.
rcvr con X "Il FREE STAMP PIN "2' 1111 Input from 40kHz receiver/conparator.
' ========VARI ABLES

echTi me var wor d " Time to echo return.

snp var byt e( nSmp) ' Storage for multiple readings.

index var byte ' Counter for sanpling.

swapTnp var byte ' Tenporary storage for swapping.

swap var bi t ' Flag to indicate whether sort is done.

! ========PROGRAM

The "agai n" | oop takes sonar ranges continuously and displays
themon the PC s debug screen.

hi gh pi ng " Turn pinger off initially.
agai n: ' Loop.
gosub sonar ' Take the sonar reading
debug "Echo time (0-255 units): ", dec echTime,cr ' Display it.

goto again Repeat endl essly.

" ========SONAR SUBROUTI NE

It takes only five instructions to get a quick sonar snapshot of the
di stance to the cl osest sonar-reflective object. However, you can get
better, nore consistent results by taking several sonar readings,

di scardi ng the highest and | owest ones and averagi ng the m ddl e.

This routine takes the nunber of sanples specified by the constant
nSmp, sorts them and averages the m ddle. Each readi ng takes

only a fewmlliseconds (owing to the sonar's short range).

sonar:
for index = 0 to maxSnp Take nSnmp sanpl es.

hi gh compRC Raise C2 to +5 volts.

pause 1 Allow tinme for C2 to reach +5V.

pul sout pi ng, pi ngLen Send a short 40kHz pul se.
rctime rcvr, 0, echTi me Wait for echo; save tine to echTine.
snp(i ndex) = echTinme/2 max 255 Save to array snp() as byte (0-255).
next Get anot her sanpl e.
' At this point, there are nSnp sonar sanples stored in the bytes of
" the snmp() array. One way to discard the | owest and hi ghest sanpl es
' is to sort the array so that the | owest index values contain the
' largest nunbers. The code starting with "sort" does this using
' a technique called "bubble sort." The idea is sinple--conpare
' adjacent bytes in the array, for instance snp(0) and snp(1).
" If the value stored in snp(0) is greater than or equal to that in

I nput conmpRC ' Disconnect pin from C2.

smp(1l), do nothing. Otherw se, swap the values so that snp(0)
gets the contents of snp(1), and vice versa. Keep doing this
with each pair of values in the array. The larger values in the
array will migrate toward the | ower index values--they rise

Ii ke soda bubbl es. Repeated passes through the array wll
conpletely sort it. The routine is done when it nakes a | oop
through the array w thout swappi hg any pairs.

sort:
swap = 0 ' Cear flag that indicates swap.
for index = 0 to maxSrt ' For each cell of the array...
if snp(index) >= snp((index+1)) then noSwap ' Move | arger val ues up.
swapTnp = snp(index) ' ..by swapping them

snmp(i ndex) = snp(index+1)
smp(i ndex+1) = swapTnp

swap = 1 ' Set bit if swap occurred.
noSwap:
next ' Check out next cell of the array.
if swap = 1 then sort ' Keep sorting until no nopre swaps.

The Iine bel ow just averages particular cells of the array. If you
use ny values of the constants sl through s5, it averages readings
fromthe mddle of the range. By assigning other values to sl-

s5, you can alter this.

echTime = snmp(sl)+snp(s2) +snp(s3) +snp(s4) +snp(s5)/5 max 255

return ' Done: return to program



Electronics Projects - Short-Range Sonar with the BS2! Pagina 1 di 3

textbook X..com

\ A | June 30, 2004
Basic Stamp Sonar

Buy and sell! Discounted new and
used textbooks and general reading

Tell a friend about

this site g : ﬂp mo
Home Just so you know, the following project is from qB00ks h
the book: Programming and Customizing amazoncom. T
Robotics: the Basic Stamp Computer. Click here, to — o
read more about this title.
Smallbot - Euild Yogdr Own
- umanaoid ...
_ Karl Williams
Electronics: = 8 New $16.97!
Note: This circuit requires the Basic Stamp 2, and 3 I/O ports of d ¥ Used $12.94!

Schematics Depot  that Basic Stamp.

v

Insectronics
Karl Williams

I

This project is best suited for use as a sensor on a robot. This

oo . ¢ , New $13.97!
Both!: circuit will actually allow you to measure distances from an % .
object. It measures in a 'unit' and it's range is about 10 inches.
Robotics and EE As the receiver and transmitter, you will use an ultrasonic Robot Buider's
Webring transmitter and receiver pair tuned to 40khz (see parts list . Gordon MsComb
below.) The circuit is very easy to build, and you can build it on Q‘T) New $16.971
. . . Used $3.67!
Store whatever you have laying around. I assembled it onto a Radio
Shack pre-etched circuit board - and it only took up about an Creative Proiects
Computers: inch and a half square. withL...
i Benjamin Erwin
My Linux Page : ]% Used 1041
mux . se A1
y & parts:
Resistors (1/4 watt, 10% or better) P wie Buiding Robots
: dni  With Leg...
General Interest: R1, RS, R6, 10K Jameco: 29911 " Mario Ferrar
) R11, R19, DCkits: CF25-10K s -@) New $20.37!
Link to Us R21
R2, R7 47K Jameco: 31149 .._=_..""" Flogramming
DCkits: CF25-47K o Myke Predko

Questions? Feedback? .

w-_' New $16.97!
i Used $11.50!

E-mail me Here R3, R8 22K Jameco: 30453 o=
DCkits: CF25-22K
R4, R9, R14, 100K Jameco: 29997 (Erriifgi'\/:izorcrg:ggﬁ)
R18 DCkits: CF25-100K Y
Want to know when
reconnsworld.com R10 18K Jameco: -------
is updated? DCkits: CF25-18K
Join the R12, R13, 220K Jameco: 30525
reconnsworld.com mailing R16, R17 DCkits: CF25-220K
list! R20 1k Jameco: 29663

| DCkits: CF25-1K
(@ Subscribe
' Unsubscribe

Other Components:

_ C1,C4 0.1uf ceramic cap |Jameco: 151116
Submit | 50WVDC DCkits: 21ET100
RCVR, XMTR 40khz ultrasonic Jameco: 136653
receiver and DCkits: --------
transmitter
U1 LM358AN dual op [Jameco: 120862
amp DCkits: --------
u2 LM339N quad Jameco: 23851
comparator DCkits: LM339
XTAL 40khz quartz crystal |Digikey: SE3316-ND

http://www.reconnsworld.com/bs2sonar.html
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The schematics are below. Make sure you connect everything
correctly, then after that is done move onto the basic stamp

code below.
Click on the thumbnails to enlarge the schematics.
T 'M‘? XMTR
b | ki
1 wmmamite
W Ak
H ] |
[+] a
" T
Uik ol wed
1 % groand pink 10,1113
% ¢ From Free
Stamp Pin 0"
A ma
ﬂ% 1o 76 COMESEI0T
A & stage
e B CA Y
_ 82
from receiver/ . o
amplifier
To Free
From Free Stamp Pin "'
Stamp Pin 2 P
fwf comparakor

Basic Stamp Code:

What will it do?
It will open a debug window in the basic stamp compiller, and
display distance readings (in 'units') from the circuit.

Please note that the 'Free Stamp Pin' in the schematics refer to
the basic stamp i/o port that you connect that part of the circuit
to. You will need to look out for the the three (!!!! FREE
STAMP PIN "' I1!1)'s in the code, and change the X's that
accompany them to the correct i/o port number. Download the
source code by

1.) Right-click on the link and select 'Save Target
As.." (Windows)

2.) Click on the link, and hold it until a menu pops up, and
select 'Save Target As...' (Mac)

bs2sonar.txt

OR
bs2sonar.bs2

Refer to the SmallBot Programs page to see how to implement
this circuit as an ultrasonic sensor for your robot.

http://www.reconnsworld.com/bs2sonar.html 30/06/2004
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Related Stuff:

Robotics - Check out all the Robotics content
reconnsworld.com has to offer. Plans, Pictures, Programs, and
more!

Robotics and EE Webring - Browse the ring and find more
great Robotics and Electrical Engineering sites. Or join the ring
and increase your traffic.

Reconn's World Store - Offering you the best titles in robotics
and electronics books and magazines, Reconn's World strives to
make the online shopping experience as easy, and

comprehensive as possible.
L 7

Site by Andrew Wilson. Copyright 1997-2003 All Rights Reserved unless otherwise noted.
Schematics in Schematics Depot were found on the internet and assumed to be in public domain. Contact webmaster if the copyright holder wants them pulled for any reason.

http://www.reconnsworld.com/bs2sonar.html 30/06/2004
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