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Categorization of Interaction Factors
through Analysis of Al Agent Using Scenarios
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Abstract Al products are used 'Al assistants' as embedded in smart phones, speakers, appliances as
agents. Studies on anthropomorphism, such as personality, voice with a weak Al are being conducted.
Role and function of Al agents will expand from development of Al technology. Various attributes
related to the agent, such as user type, usage environment, appearance of the agent will need to be
considered. This study intends to categorize interaction factors related to agents from the user's
perspective through analysis of concept videos which agents with strong Al. Framework for analysis was
built on the basis of theoretical considerations for agents. Concept videos were collected from
YouTube. They are analyzed according to perspectives on environment, user, agent. It was categorized
into 8 attributes: viewpoint, space, shape, agent behavior, interlocking device, agent interface, usage
status, and user interface. It can be used as reference when developing, predicting agents to be

commercialized in the future.
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Al= 35, 8, A7, o] 5 QI As2 =Hgk
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olo]dE(Intelligent Agents) 1 AAE QJu|sh= Ao

rr
1ok
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Fig. 1. Concept Model of Intelligent Agent
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Performance element, Critic, Learning Element,
Problem generator®] g%, o] FHol= HA7E
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Table 1. Defines of PEAS Properties

Define
Performance The output which we get from the agent. All the
Measure necessary results that an agent gives after processing
(Performance) comes
) All the surrounding things and conditions of an agent
Environment B . ;
fall in this section
The devices, hardware or software through which the
Actuators agent performs any actions or processes to produce a
result
The devices through which the agent observes and
Sensors ) ; )
perceives its environment are the sensors of the agent
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Table 2. Analysis Elements of Scenario

Intelligent Agent PEAS AEIOU Analysis
9 9 Description Framework Elements
Performance Performance
Performance
Element Measure
Actuator Actuators Interaction Actuators
Sensor Sensors Sensors
Activity Activity
Environment Environment
Environment Environment Objects Objects
Users Users
Critic : : Critic
. Learning
Learning Element Element
Problem Problem
Generator Generator
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Fig. 2. Progress of Card Sorting
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Fig. 4. Analysis Criteria of Scenario
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AU 52 B4 AxALS] Qo] wet AldtE FA4Y
Ae AE AU ert 89 Hss 342 A
T Slthe HolA EAYACRE sttt

IE3SF Rosson, Carroll(2002)2 ARFE©°] ol A
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Table 3. Selection Criteria of Concept Videos
Will an agent close to “strong artificial intelligence™?
Analysis Are these activities occurring in the home?
Adequacy
Was the video posted within 5 years?
Does the activities of users&agents well revealed?
Analysis Does the user-agent interaction well revealed?
itabil »
Suitability Does the temporal and spatial context
of the activities or interaction well be revealed?
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Table 4. List of Selected Concept Videos
Number Title Reference
1 LG Smart Home & loT [12]
2 [CES 2020] A waltz for Ballie | Samsung [13]
Electrolux Design explores the smart home of the
3 p [14]
uture
An loT smart home with Al, powered by Qualcomm
4 : [15]
Technologies
Visions for future cities and homes "Aging with
5 A [16]
me'-Hitachi
6 JIBO: The World's First Social Robot for the Home [17]
7 Moorebot, the coolest animated personal assistant [18]
8 Aido : Next Gen Home Robot [19]
9 Pillo = Your Personal Home Health Robot [20]
10 temi: The Personal Robot [21]
UBTECH 'Walker": Intelligent Humanoid Service
1 R [22]
obot
12 Olly = The First Home Robot with Personality [23]
13 Sony's Smart Home with the Google Assistant [24]
14 SMART HOUSE - REMA 1000 [25]
15 SMARTMILL (SMART HOUSE 2) - REMA 100 [26]
16 CARL - A Smart Home Robot Concept [27]
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Table 5. Examples of Video Scenario Analysis

Analysis Criteria Content
Environm | Environme Time Evening
ent nt Space Porch
. . 1/7 person
User Orgarg]lzatlo Using state (Multi-Asynchronous)
Type of user Son
User Intent For meal
Activity User Activity Request food order
Us.er Agent Activity Order some food
Agent User’s Input Voice
Interface | Main Interface | Graphic User Interface(GUI)
Sub Interface Voice User Interface(VUI)
Mobility Fixed type
Shape Presence of
Face or Body Face | V| Body ‘
Interlocking
Agent Equipment
Connected . )
System Senvice Food delivery service
User's voice information,
User Model User's food taste
F2H 3= & 997lolu, 7 4R AT 5
ol Wle] = 997 olst L] wet A4 Hol7t
ok olF 7 a4 B4 S f3skt 1 AES
sttt @k 2+ 7iigol FAdol 2 A uER

A B9 /N4(Times) & 7145t ¥I=E A5t

4. 24 Zi
4.1 280 et 24

4L ool e} ARl AlG} Bt Tgt Bk

ojt}, @A AU oA AMEAIRS HESHA BE ]
L orotont WakslA ARGAIYS HojFy Qi du
Q] dutd oz EYAIA & 4 Q= P9 AL
9k ARSAIES 7|45 L Table 62 AREAIES Lyt

2 glo|ZAERU] wet JoZ [ - (Morning)], [2F
(Afternoon)], [A1Y(Evening)] 37HA& FESt ZojH
(L4 714, O}ﬂ AL & 5, [2F)E o7F 7Y
o], B} 4% = [(AUlS 5 AU 23 A of
7} 5ol F= ‘%E]"d":}.

Table 6. Type of Time

Define Times
Morning From morning to noon 5
Afternoon From noon to 5 pm 25
Evening From 5pm until bedtime 10

AREEHS [AA(Living room)], [FY(Kitchen)],
x““(Bedroom) [@¥(Porch)], [CF&EE=A(Utility
room)], [E-4(Bathroom)], 7} 2J(Out of home)]fl]
77H] fEoE LR dvkdog [AAlT} [F
o] 1Y ofo]AEZ} Hj| =] o] gllem, 1o wet 99
7S] B9 F 40709] BeEC] AMCIA Yehtt of7]
oA HAoh= AMEAL Rl FI(JIEEIIME), 71
R oo wet ofo]MET} ofF P 715 AT
Sk=A] 2A511AF Skt B4 A}, te7t oojdE
= ,q.sra} fofl= 2 &9 4 3948 5 7159 73
52 Ao, & P AREATT TEoE AR o
o= =4, 2EHH, I 5 MUY o7t 52 A st
= Z0& Ytk [Rgloly [HhEAloA= 2,
T, g 5 E_/'\ﬂ;qg 742 7 ]’*]' FLA7F ey, 1
of wet "]ZHE 2, Bloln A7, 714717] Aol & 7t
AL BAE At ot [FAlA= e A, F &
1l ot Oﬂo];ﬂEh FHEE E= SHRE 4]
E A3 Ao, 9 & HJCI%‘:” SNS HE 5=

A5k et | 3“] g%’o o =Y 23] 1
7] Feigto] yehgeh 4 7Y Aol AU
27} obd 7H14 FyL\7t t”'*ﬂo = JAtolH, 9 Alvt
o9 fjfEo] 7k, 2&, IT7]71 9 AzAIA A
ZtE Ho| 11 o]fE 859 AoE 3. &
B &S dold 951l & P‘q«] &Y< A5t

A, A7F F AAREE, FARSE 2Rl 5 dEEE A

Table 7. Type of Space

Define Times
Living |space for activities such as conversation, watching
! 40
room TV, home management, and leisure
Kitchen space for activities such as cooking, eating 21
Bedroom space for activities such as sleep and rest Il
connection spot or space between indoor and
Porch . 10
outdoor, such as entrance, stairs, garden
Utility Space used for special purposes, 9
room such as workspace, warehouse, veranda
Bathoom | space for activities such as washing, make-up 1
Out of |Indoor and outdoor spaces outside the home such 7
home as parks, playgrounds, and companies
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Oﬂ &8 AFE T 22710]th oo|HE FHi= o5
(Mobility) ¥} ‘d& 4 *111]
Body)oll w2t ERElom, EAAH 24H FH
1% (Fixed type), H]":HE‘ B AL&H FA]lo| 7hs
gk o]5 @ (Moving type), THIE &% A2 A o]
7Fsdt B¥g(Walking type), AREA 24 4= Q=
A2g(Holding type)°l Utt.

S (Presence of Face or

S92 4 9l Aol 99719 WIS 11744 9

o] W} BE53t AL Table 99+ 2t 2443 &%
(Activate)l 997 = 323|2 7M83-4 9] G-A]-T= 7t

AUERY] £ 54 F U] ot 7HEEEE 4
Sz 7HAAIECIY 71715 Alotske 497 7 Btth
I o2 RMf(Inform)]Z2 7Pg84 9] f-xet a7}
S99 AABHE BHo=E Adgt qu_g Zﬂ%"ﬁ
o S doje €& EEI STk F P+
2 AA 7% 89S R Vs 7‘]“‘5}“‘1 o|e]
9] T P2 715 A JfEF R Xﬂ“‘ﬂ“
7169l Zo® Helth E3], [#3](Entertain)], [
(Recommend)], [AE(Communicate)], [R=ES
(Support)]9] 762 etk &l ARAE 9%t
Aol & YEhdar Qich

N

Table 9. Type of Agent Activity

Table 8. Type of Agent Shape Define Times
- Controlling and operating objects or systems
Hub bot @ Aido Activate  |such as connected appliances or devices on| 32
behalf of
0 Mobility | Face | Body | -\ Mobility | Face | Body chalt of users
) ] Notifying information about house
Fixed | - . - Moving | - Inform or personalized information 17
— | type - type for each user at an appropriate time
Ballie CARL Entertain Responding or expressing to support and assist 9
' entertai t activiti
Mobility | Face | Body Mobility | Face | Body users entertanment actvies
) Mediation between users, such as using video
. . Mediate - 9
Moving Moving call or messages for communication
type type Knowing and understanding the facts, causes
Detect e 9
and effects of situation
Jibo - Moorebot -
E ) Examine Understand and know something 5
Mobility | Face | Body X Mobility | Face | Body on behalf of the user
Fixed Fixed Providing customized information to users by
type v i type v Recommend identifying the user's status or needs °
- - Communicat |Having daily conversations with the user, such 5
Oli Pillo e as greetings, jokes, and saying hello
Mobility | Face | Body ‘ Mobility | Face | Body Purchase When the necessary items are exhausted 3
Ficed Fired ordering them on behalf of users
t:;(pee : : (;) ti;pee v Support Performing physical actions to assist users 2
Request When an agent needs to be authorized by a 1
Temi @ Pillo q user to perform a task, requesting it
Mobility | Face | Body '-Ss Mobility | Face | Body
/88
oA B A T vl O gl ARgAke] 8ol wet ofo]dES} 714, 7t
type =7 type
, T, gHlolA T /39 EAIE YEHA E55F4 59
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Table 10. Type of Interlocking Equipment

Define Times
Home Home appliances such as TV, air purifier, o
appliance refrigerator, vacuum cleaner, oven
Device Personalized electronic products such as laptops, 13
smartphones and speakers
. Electronic products capable of remote control
Interior L . . 8
such as lighting, screens, fireplaces, curtains

o} FAISHA QJRA AFE= AH|AT} oflo]HE
AARQL A Ev WEE o] AREAFY] 84E AYsk=
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Fig. 6. Difference of Main/Sub Interface
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Table 11. Type of Agent Interface

Main Sub Define Times

Main content is delivered by voice, and 36

Voice | Sereen additional content is delivered by screen

Main content is delivered by voice, and
Voice | Motion |additional content s delivered by movement| 12
such as tilting or rotating

Main content is delivered through screen,

Screen Voice/ and additional content is delivered through 3
Sound A
voice and sound

Other Main content is delivered using a beam or

(eto) Screen | light, and additional content is delivered by 2
screen

Voice Content is delivered using voice or sound 19
Screen Content is visually delivered using screen 27
Other(etc) Content is delivered using other visual 4

means not screen, beam or light
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Fig. 7. Scene of Voice—Screen Interface : Pillo
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Fig. 8. Difference of Multi-Synchronous &
Multi-Asynchronous
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Table 12. Type of Using state

Define Times

2 .
< ‘ A single user uses the %
a agent alone
=8
<
c
Q} ‘ . . Family members use one
3 agent together, and the 13
—g . ‘ points of use overlap
3
c
w
<
c
=
> Family members use one
§ agent together, and the 51
= . points of use not overlap
g
c
w
el N
§ Non-family members affect 9
< ' the use of the agent

Agen

—

159 g2 [150A4= w7t SAES &
I o|ZE QX oflo]HET} Qio| = AREALY] A
HfEEO R X k9] AJE hlislla, AAE Sl Hi
o] ol GRS Q14Isto] 2] Sl AREANA
AUFEES 53 o] AME QRfistaL Qich
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(Tangibleness)], [AAA U FZHGesture)l-F-Fo] U
EFoy 1 S HATH107H).

Table 13. Type of User Interface

Define Times
Voice Manipulate the agent through voice (natural 3
language)
Gesture Manipulate the agent through hand gestures 3

or body movements

Manipulate the agent through interlocking
devices such as smartphones, wearable 7
devices, and home appliances

Tangibleness
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