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Abstract of Bachelor’s Thesis Academic Year 2017

Implementing and Evaluating CACTS
: Context Aware Conversation Task Scheduling

Abstract

These days, many researchers have studied how to realize the human-robot cooperation. On the other
hand, the voice recognition is often used as robot’s user interface and there is the case that robot would
be interrupted from outside conversation while the robot had been talking with another person. Tra-
ditional conversational interruption studies have aimed the interruptions as the cooperative interaction
but few studies have aimed the interruption from outside conversation. In the case that a robot han-
dles interruptions, assuming ”interruption from outside conversation” as ”addition of a task to conduct
a conversation” and it is necessary to detect interruption during a conversation, task scheduling, and
adjustment at task switching, for interruption handling. Especially, the task scheduling is important be-
cause interrupters also interrupt on inappropriate timing. In this research, I focus on the task scheduling
and propose CACTS (Context Aware Conversation Task Scheduling) as a scheduling method of conver-
sation tasks considering conversation context and interrupt situation. CACTS schedules conversations
based on the information on the adjacent pairs of conversation scenario and the four factors of conversa-
tion importance, length, emotion at interruption and relation between the interrupter and the interrupted
person. I also implemented a robot conversation system using CACTS. The system used AIML-ap, which
is uniquely expanded AIML (Artificial Intelligence Markup Language), which is a markup language for
chatbot, to describe the conversation scenario in adjacent pair units. I evaluated the CACTS with the
implemented robot. In the laboratory work, subjects role-play and experiment interrupted situations
and had to compare the impression of CACTS and the case when always giving priority to the latest
task. Experimental results revealed that CACTS is more desirable than the baseline method, therefore,
CACTS is an effective method for conversation task scheduling and we found the limitation of CACTS

and other ideas of interruption handling.

Keywords
interruption handling; conversation system; humanoid robot; H2R communication;

adjacency pairs
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<aiml>
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Algorithm 1 OO0 00000000 OOOOCOOOOOO
Require: 000000 000 (Oor1) D00 (0or1) 000000 (Oor 1) J000000DOOOO O
goooad
1: function 0O0O0O (OO A,00 B)
2: if 00 AJOJO BOOOO then
Return 1
elseif 00 ADOO BOOO then
Return 0
elseif 00 AODOO BOOOO then
Return -1

else
Return 0
10: end if

11: end function

goooooboooogoooobb oo bbb oooooooooobo
O0ooooooooono Aleerithm2 0 0000000000 COO0OO0OO0O0O0OCOOOOOOOOO
00000000 Algorithm3 0 M 0000000000000 O0O0O0O0OO0OO0OOOOOOOOOOO
0 Algorithm4 0000

Algorithm 2 0000000000000000000000000O

1: procedure 000 0000000000000000000

2 (C=00000000000

33 N=000000000000000000

4 NOODO =(NDODOOO-C0000O0)*9+ (NOOO-CcO000)*5+0000 (NOOoo,
COO00)*3+(NOODOOOD -CO000000)

5 if NOOOO > 3 then

6: doooooooooo

7: 000oooooooooooo +=C

8 oooooooooono =N

9: 000ooooooooooogn -=N

10: else

11: gooOoCoCOO0Q0O00O00O000 +=000000000Ooooooooo
12: end if

13: end procedure
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Algorithm 3 00 0000000000000 OOOOOOOOOOOO

1: procedure 0000000000000 00O0O0OO0OOOO
2: C=00000o000ooo

3: N = NULL

4: NOOOO =0

5: for 0000O0O00U0O0OO0O0 mUOdO0000000O0O0O0O0OO0O0O do

6: S=0000000000o0

7: SO000 =(S0000 -CO0000)*9+ (S000-CO00)*54+0000 (SO0
0,C000)*3+(SO000000O-CO00O0OO0O)

8: if SO0O00 >NOOOO then

9: N=S5

10: NOOOOoO =SsSOoopooo

11: elseif SOOO0O == NOOOO then

12: if S00000000 < NOOOOOOOO then

13: N=S5

14: NOOOO =S5S0000

15: end if

16: end if

17: end for

18: if NO NULLOOOO then

19: O0oooooooooo

20: oooooooooooooog +=cC

21: oooooooooono =N

22: 000oooooooooogno -=N

23: end if

24: end procedure
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Algorithm 4 000 0000000000000 0OOOOOOOOOOO

1: procedure 0000000000000 00O0O0OO0OOOO
2: C=00000o000ooo

3: N = NULL

4: NOOOO = NULL

5: for 0000O0O00U0O0OO0O0 mUOdO0000000O0O0O0O0OO0O0O do

6: S=00000000oo00

7: SO000 =(S0000 -CO0000)*9+ (S000-CO00)*54+0000 (SO0
0,C000)*3+(S000000-C000000)

8: if N O NULL then

9: N=S5

10: NODOOO =S5S0000

11: elseif SUOOO >NOOOO then

12: N=S

13: NOODOO =S5S0000

14: elseif SO0O00O == NOOOO then

15: if SO0O0000000 <NOODOODOOOO then

16: N =S5

17: NOOOO =580000

18: end if

19: end if

20: end for

21: gooobooobooooo
22: oooooooooog =N
23: gooDoooooooooogog -=N

24: end procedure
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