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REZUMAT
Pe baza analizei limitelor stadiului actual s-a definit obiectivul acestei teze: optimizarea

sistemului senzorial al unui robot mobil in vederea imbunatatirii comportamentului la orientarea in
spatiul de lucru.

Pentru atingerea obiectivelor tezei s-au efectuat teste cu patru roboti mobili in vederea
observarii comportamentului acestora in doud spatii de lucru, unul cu obstacole fixe si unul de tip
labirint si s-au efectuat masuratori de distantd cu trei tipuri de senzori ultrasonici fatd de obiecte de
diferite dimensiuni, forme si materiale. Rezultatele obtinute au fost modelate atdt matematic, cat si
prin simulare cu ajutorului unui software dedicat robotilor mobili. Tn urma analizei rezultatelor
obtinute prin modelare, s-a identificat robotul mobil care poate fi supus optimizarii si tipul de senzor
care poate fi implementat cu succes in sistemul senzorial. Astfel a fost optimizat robotul mobil de tip
Pro Bot 128, adiugandu-se un sistem nou senzorial, de tip Parallax. In urma efectuirii testelor cu
robotul optimizat s-a observat ca distanta parcursa dintre un punct de pornire si unul de sosirere s-a
redus semnificativ.

Etapele parcurse pentru stabilirea solutiei optime sunt:

1) Analiza stadiului actual in domeniul robotilor mobili;

2) Stabilirea obiectivelor tezei;

3) Cercetari experimentale efectuate cu robotii mobili si cu senzorii ultrasonici;

4) Modelarea numerica a rezultatelor obtinute in urma cercetarilor experimentale si simularea
navigatiei unui robot mobil utilizand senzori ultrasonici cu caracteristici asemandtoare celor testat;
5) Optimizarea unui robot mobil prin implementarea unui senzor ultrasonic montat pe o platforma
rotativa si testarea acestuia in spatiile de lucru;

6) Concluzii finale, contributii originale si directii de dezvoltare.

Din analiza rezultatelor se desprinde ideea ca ca implementarea unui sistem senzorial cu
senzori ultrasonici se poate realiza pentru o multitudine de roboti, fiind recomandata la detectia

obstacolelor din spatiul de operare.



SUMMARY

Based on an analysis of the current stage limits, it was defined the objective of this
thesis: optimizing the sensorial system of a mobile robot to improve navigation behavior in the
workspace.

In order to achieve the objectives of this thesis, has been performed tests with
four mobile robots in order to observe their behavior in the two working spaces, one with fixed
obstacles, and one of labyrinth type and distance measurements were made with three types of
ultrasonic sensors over the objects with different sizes, shapes and materials. The results were
modeled mathematically and simulated by using dedicated software for mobile robots. After
analyzing the results obtained by modeling, it was identified the mobile robot which can be
optimized and the type of sensor that can be successfully implemented in the sensorial system.
Thus was optimized the mobile robot Pro Bot 128, adding a new sensorial system of Parallax
type. After the optimized robot test it was observed that the distance between a starting point
and an arrival has reduced significantly.

The steps for determining the optimal solution are:

1) Analysis of current stage in mobile robotics;

2) Establishing objectives of the thesis;

3) Experimental research performed with mobile robots and ultrasonic sensors;

4) Numerical modeling of results from experimental research and simulation of navigation for
a mobile robot using ultrasonic sensors with characteristics similar to those tested;

5) Optimizing a mobile robot by implementing an ultrasonic sensor mounted on a rotating
platform and testing in workspaces;

6) Conclusions, original contributions and directions of development.
From the results emerges the idea that the implementation of a sensorial system with

ultrasonic sensors can be achieved for a variety of robots, being recommended to detect

obstacles in the operating area.
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