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MADA Feedback Framework for Adaptive Inference Results of Situation

Aware Services in Mobile Environments
Soohye Shin" - Joonseok Park™ - Keunhyuk Yeom™"

ABSTRACT

The high portability and mobility of mobile devices have given rise to critical concerns with regard to mobile situation-aware services
that utilize user situation information in the mobile domain. Mobile situation-aware services for mobile devices are provided by collecting
and analyzing data, from which the user situation is inferred through an inference system. However, the high mobility of the mobile
domain has made it difficult to infer the required results. In addition, previous studies have not identified a systematic approach to
modifying and adapting. In this paper, we propose a systematic feedback process model based on software cybernetics in order to address
the abovementioned problems. Further, we propose a MADA(Monitoring, Analysis, Determinating, Adaptation) framework for the feedback
process model. Thus, the proposed approach supports the development of self-adaptive mobile situation-aware services that can infer

appropriate results and manage the inferred results systematically.
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Table 2. Feedback primitive situation rule specification - dark
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.Temperature_Sensor range | Temperature

FPS-2 | Dark !:Iardware Below 70lux Based brightness Low Brightness

‘Light_Sensor range

Fig. 10. Feedback primitive situation specification - smart
office control system
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Situation |Ready for Presentation [Ne. [4
The situation that user is ready for presentation
Description It should be available date for use conference room, and presentation file starts at slide 1. Room is dark.
[ Temperature is lower then standard, Alse user is placed within available GPS range, Distance is calculated by
specific module.
Primitive .
o} Situation SWRLRules Ratio
com:User(?user) A[.0:hasStandard_Temp_Winter(7user, ’standTempVal) A co
C o Eesa Cold m:hasVal : ,_Sensor, 2curTempVal) A swrlb: Than(?c | 100%
F."""t_'" urTempVal,?standTempVal)
Situation com:User(?user)A}.0:hasStandard_Light_Dark(7user, ?standLightVal) Acom:
FPS-2 Dark hasValue(comiLight_Sensor, TcurlightVal) A swribilessThan(?curlightVal, 7st| 100%
andLightVal)
SWRL commiUser(?user) Aj.0chasStandard_Light_Dark(user, ?standLightVal) A
comm:hasValue(commiLight_Sensor, ?LightVal) A swriblessThan(?LightVal, 7standLightVal) A -
Rules
— comminSituation(7user, ].0:Ready_for_Presentation)
.
L]
.

Fig. 11. Feedback situation analysis specification - smart
office control system
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Sk — Feedback Situation komminSituation((.0:SampleUser, j.0:Ready for_Presenta

2 commliser(7user) .
Djrhasstandard Light_Dark(7user, 2standLightvgl

# BlcomnuhasValue{commilight_Senser, TLightVal)
D swriblessThan{?LightVal, ?standLightVal

D jorhasStandard_TemgPWinter(7ust

CrSamplallcar J0VElg Baack

0:SampleUser, j0:Light_Low)
ation(j.0:SampleUser, j.0:Temp_Low)
comminSituation(j.0:SampleUser, | 0:Available Date]

. ?standTemi

+ ClcommehasValue{comm:Temperature Sensor, 2TempY Inference Result

(*TempVal, ?standTempVal)

Feedback
Primitive
Situation

Ready(?user, ?standFileVal)
+ SlcommuhasValue{comm:Browses, ZaurFileVal)
D swrlb:equal(2c eVal, ?standFileVal)
D jirhasStandard_Distance{?user. ?stand DistanceVal)
# B commhasValuelcommiGPS, 2ourDistanceVal)
D) swilb:greates Than(?curDistanceVal, ?stand Distance
DjitrhasAvailable_Date(?user, 2standDateVal)
+ S comnvhasValue{comm:Clock, curDateVal)
D swrib-lessThan(?curDateVal, standDateVal)

Run Inference Engine
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Inference Result

mStuen | sleses e fendy

Feedback Situation List
o

to oo Standird Vatoe

Primitive Situation List =
f — - e Base Value Adaption
[Situation Value Adaption

Update Cancel

| Individual | Base Value | Situation Value |

Fig. 13. User interface of feedback semantic decision
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() (m) (on/oH) (onfoff) (mm-dd) (onjoff) Iference Situation
1 2000 5 1 0 11-10 0 Normal Enter the Room
2 122 2 1 1 10-12 0 Abnormal Enter the Room/Error:Light
3 148 5 0 0 07-17 1 Abnormal Enter the Room/Error:Light
4 67 1 1 1 02-04 0 Abnormal Enter the Room/Error:Light
5 11 2 0 0 08-14 1 Abnormal Enter the Room/ErrorLight
.
.
.
Fig. 15. Case for semantic inference
No Rule Inference Situation

comm:User(?user)
4 jOhasStandard_Light_Bright(?user, ?standVal) » comm:hasValue(co Normal Enter the
mm:Light_Sensor, ?curVal) A ... A swriblessThan(?curVall, ?standVall) Room
— comminSituation(?user, j.0:Enter_the_Room)
comm:User(?user) » ... » j.1thasStandard_Distance(?user, ?standDist)
P comm:hasValue(comm:GPS, 7curGps)» swrib:lessThan(?curGps, 7st
andDistance) & ... o swrlb:lessThan(?curVall, ?standVall)
—» comminSituation(?user, j0:Enter_the, Rogm)

[

Abnormal Enter the
Room

Fig. 16. Case for syntactic inference
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P“:T)msmmn Name [ Syntax Error | s tic Eror | Ratio 6‘]’93\]:]' Flg 17’19_‘ ?‘T’U:Z——]y, 9’]]]] Z_—]‘ _il‘% 71—:‘:]_34' XJE] LHo'jl O]E]'
FPS-2 | Lioht Low | o | | s0%
FPS-3_ | Avall Date | - | o | 75%
:
. Type Classification Cases Success Failed Success Ratio
Situation [ Ready for i [wer. [o3 [No. [a Syntacti Normal S 5 0
Primitive Situation _ § yn c
FP;‘-)I ‘remp,L:n.n':‘m"E S"E:)Em" o e 209“:“0 Ana'VSis Abnormal 84 84 0 89/89 (1 00%)
FPS-2__ | Lioht Low - - 50% Semantic Normal 10 2 6
FPS-3 | Av Date - - 75%
- ile_Rea: - . 97/150 (64,67%
e — : 8 o Analysis — Abnomal 140 93 a7 '/1°0 (64.67%)
-
. Total 239 186 53 (1:36;% 22)

Fig. 14. Feedback inference situation adaptation specification
- smart office control system

Fig. 17. Result of Inference
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