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J playecl with Vour RIS, read tlsome of the model .

 

 
Chapter 4 v Reading Sensors

Entroéuetion

Motors, El1I‘O1Igl] gears and
pulleys. provide motion to yourmuscles that move its l

egs and arn1s.The time has coin
with st’//5011s: Wliicli will act as its eyes, ears, and fingers.

The MINDSTORM-S box cont;uns two types otisensorsz tl
O7i'.Cl]6I1]> and the /‘lg/Ir so//.«‘o;'. In tl

us chapter, well
those of the optional sensors th

the tcrrzpe/*afzr1'e sr'zz.m1'. All these devices have been designed for
but you’ll be surprised at their versatility and the wide r
can nia:1;1ge.\}Ve ‘will also cover the cases where one typ
another, which will help you replace those th isiug a little trickthat talces gidvantage of the infrzired (IR) light on the RCX, you will alsohow to turn your light sensor into a sort of rarlaut

We invite ‘you to lceep your Mll\lD§TC)R,MS set h
an play with the real thing and replicate out

For the sake of completeness, Vv’C‘~ll describe some
STORIVIS expan.sion sets or TECHN
now; this wont cornproinise your cl

toueh §ensor
The fund; sensor (

robot; they are the

e to equip your creature

ie four/1 .«‘e/2501' (two
ulescrihe their peculiarities. and

at you can buy separately: the rr>mtz‘mz .<r/1501' and
:1 specific purpose,

2-lflgtf of situations they
e of sensor ran cmr//are

at ;1ren’t available. U

discover

y your side while readingthe C'i].21ptC‘.T, so you c experiments.
parts that come lroin lVlIl_\J'D~

EC sets. Don’t worry ifyou don"/t l13V‘t‘ them
iances to build great robots.

Figure -4.1) is probably tl member
of the LEGO sensor f}m1il_V. lt worl«:s more or l 1 button portion of
your doorbell: when you press it‘ a circuit is completed and electricity flowsthrough it. The RCX is able to d

etect this How, and your program can rezzd thestate of the touch sensor. on or off
Figure 4.1 The Touch Sensor

ie siinplest and most intuitive
ess like the pusl

 
ie Constructopedizz, and built

5, you’re probably faniili ie s‘ensors’1nost commonar with tl
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Reading Sensors * Chapter 4

application, as bzmipers. Bumpers are a simple Way of interacting with the environ-
ment; they allow your robot to detect obstacles when it hits them, and to change
its behavior accordingly.

A bumper typically is a lightweight mobile structure that actually hits the
obstacles and transmits this impact to a touch sensor, closing it.You can invent

many types of bumpers, but their structure should reflect both the shape of your
robot as Well as the shape of the obstacles it will meet in its environment.A very

simple bumper, like the one in Figure 4.2, could be perfectly okay for detecting
walls, but might not work as expected in a room with complex obstacles, like
chairs. In such cases, We suggest you proceed by experimenting. Design a tentative

bumper for your robot and move it around your room at the proper height from
the floor, checking to see if it’s able to detect all the possible collisions. lf your
bumper has a large structure, dont take it for granted that it will impact the
obstacle in its optimal position to press the sensor. Our example in Figure 4.2 is
actually a bad bumper, because when Contact occurs, it hardly closes the touch
sensors at the very end of the traverse axle. lt’s also a bad bumper because it trans-
mits the entire force of the collision straight to the switch, meaning an extremely

solid bracing would be necessary to keep the sensor mounted on the robot.

Figure 4.2 A Simple Bumper

 
A Be empirical, try different possible collisions to see if your bumper works

..P’50P‘31”1Y in any situation.You can write a very short program that loops forever,

e Pmducing a beep when the sensor closes, and use it to test your bumper.

it Wheii talking of bumpers, people tend to think they should press the switch

W1 Elm obstacle gets hit. But this is not necessarily true.They could also release
Watch during a collision. Look at Figure 4.3, the rubber bands keep the
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60 Chapter 4 ~ Reading Sensors

bumper gently pressed against tl
ie sensor; when the front part ofttouches something, the switcl1 gets released.

Figure 4.3 A Normally Closed Bumper
he bumper

 
Actually, there are some import

 

 

E
ant reasons to prefer this kind of bumper: i x

T E The impact force doesn t transfer to the sensors itself. Sensors are a bitmore delicate than standard LE TO bricks and you should avoidshocking them unnecessarily. 5%
E The rubber bands absorbing the force

your sensor but the whole bod
Cant when your

Bumpers ' * *

s to be pushed manually
ar event. Can you think ofa

could push a button to

earning robot about its behayiongoorl or bad. The list could be long.
' J ’ll demand from yourc0m‘rol.YoL1 see 3 switch sensors is pas/f1‘mzn example of this in Figure -‘l.4.Tl

ie rotating head of our robot  
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Reading Sensors * Chapter 4

(Figure 4.4a) mounts a switch sensor that closes when the head looks straight

ahead (Figure 4.4b).Your software can rely on timing to rotate the head at some

level (right or left), but it can always drive back the head precisely in the center

simply waiting for the sensor to close. By the way, the cam piece we used in this
example is really useful when Working With touch sensors, as its three half—spaced

crossed holes allow you to set the proper distance to close the sensor.

Figure 4.4 Position Control with a Touch Sensor

;§Sh€.f€ Would be many other possible applications in regards to position control.
5‘? “meet some of them in the third part of this bool-:.\X/hat matters here is to

'3 Outo explore many dif:"erent approaches before actually building your
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