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Lab 7

School of Architecture, Civil and
Environmental Engineering

EPFL, 8S 2025-2026

http://disal.epfl.ch/teaching/signals instruments systems/
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What this lab 1s about

e Mini tutorial on Webots

* Understanding sensors
— examples of sensors on-board the e-puck
— notion of ‘noise’

— how Webots simulates sensors

* Understanding how to use sensor data
— 1nput for actuation (example: robot control)

— manipulation of data (logging and plotting)
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scene tree

/home/mansolin/Desktop/siS/Lab_hwko7/New/lab_05/worlds/e-puck.wbt - Webots PRO 7.. 9

File Edit view sSimulation Build Robot

E-puck

» @ worldinfo

» @ Viewpoint

» @ Background

» @ PointLight

» @ SquareArena

» @ DEF short_rock_1 solid
» @ DEF short_rock_2 Solid
» @ DEF short_rock_3 solid
» @ DEF short_rock_4 Solid
» @ DEF short_rock_5 solid

sold © @

Node | Mass

DEF: |short_rock_3
USE count: 0

Transform to: | <none> i

» @ DEF E_PUCK Differentialwheels

W +Bgoe &«:BOC b

EXpOTrt...

Reminder: Webots GUI i

world\wiew tor

Tools wizards Help

/home/mansolin/Desktop/SIS/Lab_hwk07/New/lab_05/controllers/e-puck/e-puck.c
OeBBO Q& 4%

e-puck.c

1#include <webots/robot.h>

2 #include <webots/differential wheels.h>
3 #include <webots/distance sensor.h>

4 #include <webots/light sensor.h>

5 #include <webots/camera.h>

b #include <webots/accelerometer.h>

7

8 #include <stdio.h>

9
10 #define NB SENSORS 8
11 #define TIME STEP 16

12
13 int main(int argc, const char *argv[]) {
14 int i;

15 WbDeviceTag ds[NB_SENSORS];
16 WbDeviceTag 1s[NB_SENSORS];
17 WbDeviceTag camera;
18 WbDeviceTag accel;

19

(20 wb_robot_init();

#41

22 enable distar

23 char ds_name[] = "ps@";

24 for (i =0; 1 < NB_SENSORS; ++1i) {

25 ds[i] = wb_robot_get_device(ds_name);

26 wb_distance_sensor_enable{ds[iT, TIME_STEP);
27 ++ds_name[2] ;

28 }
29

30 get enable ts

31 char ls_name[] = "1s50";

32 for (i =0; i < NB_SENSORS; ++i) {

33 1s[i] = wb_robot_get_device(ls_name);

34 wb_light_sensor_enable(1ls[i], TIME_STEP);
35 ++Lls_name[2];

36 }

37

38

39 caméra = wb:r.(:botitjetidievice{"camera");
40 wb_camera_enable(camera, TIME STEP);

43 accél = wbi.l;o.botjetidevice;:"accelerometer");
44 wb_accelerometer enable(accel, TIME STEP);

[ERERE]

Console
make

gcc -I. -I"/home/mansolin/Downloads/webots73/include/controller/c" -Wall -03 -DLINUX -MM e-puck.c -MT build/release/e-puck.o > build/release/e-puck.d
gcc -c -Wall -03 -DLINUX -I. -I"/home/mansolin/Downloads/webots73/include/controller/c" e-puck.c -o build/release/e-puck.o

gcc -s -o build/release/e-puck build/release/*.o0 -1m -L"/home/mansolin/Downloads/webots73/1ib" -1Controller

cp build/release/e-puck e-puck > /dev/null 2>&1 || :

done.

INFO: e-puck: Starting: ""/home/mansolin/Desktop/SIS/Lab_hwk@7/New/lab_05/controllers/e-puck/e-puck""
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“"L Reminder: Modeling sensors -
= Capture non-linearities and Vo ql_-_-_-;
noise of sensors. o0 [\
= However, calibration is often
apprOX1matlve' 1\‘\\_ <,1/ Criven rn;|:c-|*..1l ;md -‘.‘t‘.iinl"
oW Given ambient light
= Most often, sensor response 00 ‘
is defined by a lookup table
(here a prOXimity sensor): J;I 0.1 0.z {]3 0.37 Distance to
the wall {m)
lookupTable [ |0 1000f |O,
0.1 [1000| 0.1,
0.2 400| |0.1,
0.3 50| |0.1, - ety >
0.37 30010 |1 o - :

distance value noise



Robot control — Obstacle avoidance
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Robot control — Braitenberg
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Webots Version: 2023a

Please be sure to launch the correct
version of Webots
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