
Intro to Intelligent Roboti
s EXAM 1 Spring 2002, Page 1 of 6Student Name: Student ID #Question 1: Roboti
s and Ethi
s. 20 points.While some people are 
on
erned about robots taking jobs away from people, Karen doesn't think robotsare any di�erent than any other te
hnology|they make some jobs easier and some obsolete but there arealways other things people 
an do. Without te
hnology, she 
laims, we'd be struggling to get by using justour bare hands|all of our time and e�ort would be spent in gathering food and avoiding predators. Itis only be
ause we have te
hnology that some people are able to be
ome do
tors, s
ientists, philosophers,artists, and so on, and te
hnology helps to 
reate leisure time for everyone. Te
hnology, her argument says,is what allows us to live longer, more ful�lled lives, and robots are just another part of that te
hnology.Do you agree with all, some, or none of Karen's positions? Explain your answer.



Intro to Intelligent Roboti
s EXAM 1 Spring 2002, Page 2 of 6Question 2: S
hema Theory. 10 points.How does the use of per
eptual and motor s
hemas promote modularity and 
ode reuse, as 
ompared to thead ho
 behaviors given by Brook's for his subsumption ar
hite
ture? Explain your answer.

Question 3: Robot \Ar
hite
tures." 10 points.We want to 
reate a robot tour guide for a national park. The robot should move from one (prede�ned)point of interest to the next while avoiding bumping into obsta
les, inviting tourists that it dete
ts to followit on its route. When it arrives at a point of interest, if there are any tourists present, it should ask them ifthey want to know about the things found at that site. If they say yes, it should talk about and points atthe various items of interest there.Whi
h would be a better ar
hite
ture 
hoi
e for this system, the subsumption ar
hite
ture or a potential�elds ar
hite
ture? Explain your answer.
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s EXAM 1 Spring 2002, Page 3 of 6Question 4: Potential Fields. 20 points.Rahul has 
reated a robot for moving about within buildings, delivering mail to individual oÆ
es. He has
hosen to use potential �elds for navigation purposes.a. Rahul be
omes 
on
erned, however, when he realizes that his robot 
annot sense entire obsta
les aton
e|it 
an only sense the side(s) fa
ing the robot. He worries that his robot, therefore, won't be able to
al
ulate the potential �eld behind obsta
les as shown in Figure 1. Are his worries well founded? Explainyour answer.
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Figure 1: A robot (R) with a partially sensed obsta
le and a potential �eld 
al
ulated in front of it but notbehind it.
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s EXAM 1 Spring 2002, Page 4 of 6b. Rahul has rea
hed the point of testing his system and �nds that by 
ombining the move-to-goal andavoid-obsta
le behaviors using potential �elds, his robot 
an get around in most of the test area, but thatthe robot fails to move through doorways. What happens is that, when the robot gets 
lose to the doorway,the potential �elds from the door frame sum with the potential �eld from the goal to produ
e a zero valueas shown in Figure 2(a). If the potential �elds are de�ned as shown in Figure 2(b), how 
ould he have hisrobot dynami
ally adjust them in order to get through doorways safely?
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(a) (b)Figure 2: Potential �elds and doorway navigation. (a) Potential �elds between robot (R) and Goal (G),showing summation to zero at bla
k dot. (b) Potential �eld fun
tions.
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s EXAM 1 Spring 2002, Page 5 of 6Question 5: Implementing the Rea
tive Paradigm. 10 points.On page 184 of the text, the author introdu
es the idea of ex
eptions and suggests that if a robot 
ompetingin the Pi
k-Up-The-Trash Contest is trying to pi
k up soda 
ans and doesn't su

eed in pi
king one up in 10minutes that it might swit
h from a random wander behavior to a \raster s
an" movement behavior or mightadjust the 
olor values for the soda 
an obje
t for whi
h it is sear
hing. How does this idea of ex
eptionhandling 
on
i
t with the way the author says a purely rea
tive roboti
 system should a
t? Explain youranswer.



Intro to Intelligent Roboti
s EXAM 1 Spring 2002, Page 6 of 6Question 6: Sensing. 20 points.Sensors of di�erent types have di�erent 
hara
teristi
s su
h as sensitivity, a

ura
y, and so on.a. Does this make applying sensor fusion to two sensors of di�erent types easier, more diÆ
ult, or no di�erentthan applying sensor fusion to two sensors of di�erent types? Explain your answer.

b. Does using sensor �ssion to assign ea
h di�erent type of sensor to a di�erent behavior over
ome anydiÆ
ulties there may be in using sensor fusion with sensors of di�erent types? Explain your answer.


