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Motivation ςThe Challenge of The Internet of Things

intechopen.com, CC intechopen.com, CC

Sensors providing context 
data about the environment

Actors for changing the 
environment

The user has to process the 
huge amounts of data

Setup applications or trigger 
actors manually
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Motivation ςSituation Model for Decoupling

intechopen.com, CC intechopen.com, CC

Sensors providing context 
data about the environment

Actuators for changing the 
environment

Situation Model for management of: Things, Sensors, Actuators, Situations

If a specific situation occurs in my smart 
environment then trigger the following action.
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Paper Contribution and Agenda

Â Situation Model for modeling and management of 
Situations in Internet of Things environments

Â Optimized integration of Situation Recognition and 
Situation-aware Applications

Â Agenda

(1) tǊƻōƭŜƳ {ǘŀǘŜƳŜƴǘ ŀƴŘ άIndustrieпΦлέ {ŎŜƴŀǊƛƻ

(2) Definition of the Situation Model 

(3) Extended SitOPT Architecture 
(1) Situation Model Management (SMM)

(2) Situation Management Layer Architecture

(4) Implementation and Evaluation of the SMM

(5) Summary and Future Work
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Problem Statement ς{ƛǘǳŀǘƛƻƴ wŜŎƻƎƴƛǘƛƻƴ ƛƴ άIndustrieпΦлέ

If a specific situation occurs in my smart 
environment then adaptmy workflow

Sensor
Layer

Production
System
Layer

Factory 
Information

Layer Situation 
template: 
worn out 
tool

Situation 
template: 
power loss

Situation 
template: 
machine 
overheated

Manufacturing
Execution
System

Manufacturing
Services

Manufacturing
Monitoring

Control

Χ

Situation: machinefailure

adapt

SitOPT

Tool Transport Material Machine
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Smart Environment Level: Observable Objects (Things)

Data Level: Sensor Data

Information Level: Observable Context

Knowledge Level: Situation

Application Level: Workflows
1. Register situation 
recognition for machine
2. Trigger actions based
on situations occurring

Situation-Model,
e.g. state of machine 
άhYέ ƻǊ άCŀƛƭǳǊŜέ

observation notification

Context-Model,
e.g. Machine.Temp

Basic data types, 
e.g. °C of Sensor

What is a Situation? Context Based Knowledge Generation 
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Modeling of Situations as Situation Templates

Â Use 
situations as 
input for 
rules

Â Advantage: 
High-level 
rule 
modelling 
possible

Temp Power
Tool 
State

Situation: 
Machine 
failure

OR

>90ϲC <10W ҐαǿƻǊƴ ƻǳǘά

Low-Level Events

High-Level Situation

Conditions

Operations
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Register 
Sensors

Model 
Situation 
Template

Situation 
Recognition

Situation 
Notification

Adaption of 
Workflow 

and/or 
Application

Complete Method for Situation Recognition

Create 
Situation 
History

Optimization 
of Smart 

Environment

n

Register 
Situation 

Recognition for 
concrete Thing

Transformation 
of Situation 
Template to 
Executable

Deployment of 
Executable

Start Execution 
in Execution 
Environment 
(EsperCEP, 
bƻŘŜ wŜŘΣ Χύ

Deregistration 
of Situation 

Recognition for 
Thing

sub method executed for 
each situation recognition 
for each thing
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Definition of the Situation Model ςRelationships

Object
{abstract}

Sensor

Situation

SituationTemplateOwner

n

m

n

m

n

1

1

1

Actuator

Thing
owns

belongs to

describes state

defines

Machine failure

Observed object: Optimum CNC milling machine 

F 210 TC-CNC

Location: 48.743057, 9.091363

Timestamp: 1416489737

Description: Machine is not available for 

production and has to be repaired.

ST-Processing: ST632 ïñpower lossñ

Recognition-System: NodeRed

Recognition-Quality: 95%

Temp Power
Tool 
State

Situation: 
Machine 
failure

OR

>90ϲC <10W ҐαǿƻǊƴ ƻǳǘά

Machine failure

Observed object: Optimum CNC milling machine 

F 210 TC-CNC

Location: 48.743057, 9.091363

Timestamp: 1416489737

Description: Machine is not available for 

production and has to be repaired.

ST-Processing: ST632 ïñpower lossñ

Recognition-System: NodeRed

Recognition-Quality: 95%
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Definition of the Situation Model ςAttributes

Object
{abstract}

ObjectID(string)

ObjectType (string)

Location (string GeoJSON)

Name (string)

Description (string)

Timestamp(string)

Sensor

SensorType (string)

URL (string)

Quality(int[0,100])

Owner

State (string)

Actuator

Actions [string]

Thing

States [string]

Sensors [string]

Monitored (boolean)

Owners[string]

URL (string)

MeasuredAttributes (object) 

SituationTemplate

Situation (string)

XML (string)

Situation

Thing (string)

Context(object)

Quality(int [0, 100])

SituationTemplate(string)

Occured(boolean)


