

 

Abstract—Most large, long term mobile robot systems start 

with some architecture. We studied some of the architectures 

which are implemented on robot previously, the advantages 

and disadvantages and finally select siemens 4 view 

architecture, the best possible architecture for mobile robot. In 

the designing phase of developing architecture of a robot using 

siemens 4 view, first of all we will identify the quality goals in 

the form of factor tables. Quality goals/Factor tables are 

basically broader statements which gave the information of the 

attributes, which this system will be capable to perform at the 

end and it will also provide different qualities that the final 

system should exhibit and are used to guide the development 

process. We will only identify some of the quality goals like 

navigation, security, monitoring, communication etc. Complete 

and detailed architecture will be developed in future. We 

named this architecture as Mobot. 

 

Index Terms—Quality goals, factor tables, issue card, 

siemens 4 view. 

 

I. INTRODUCTION 

Over the years the field of mobile robot yielded many 

architectural proposals. Autonomous mobile robots are 

being developed with the aim of accomplishing complex 

tasks in different environments, including human habitats as 

well as less friendly places, such as distant planets and 

underwater regions. A major challenge faced by such robots 

is to make sure that their actions are executed correctly and 

reliably, despite the dynamics and the uncertainty inherent 

in their working space [1]-[5]. 

In this paper we generally develop architecture for an 

autonomous mobile robot and it fulfils all the requirements 

which are given to us.  

This problem focuses on how to mapping of robot 

architecture on semen‟s four view. The mobile architecture 

must deal with the sensors attached to it and they must react 

in time with the activities of the system in its environment. 

The following activities which mobile robot normally has to 

carry out: [3]-[10] 

 Get input from the sensors.    

 Controlling the runtime actions of its 

wheels and other moveable parts, 

 Planning the path which it follows. 

A number of factors relating to the tasks: [10] 

 Obstacles can come in the robot‟s path. 

 Behaviour 

 Optimized path finding 

 Navigation 
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 The input of sensors may have problem. 

 Low power  problem. 

 Mechanical limitations may restrict the 

accuracy with which the robot moves. 

 The robot may manipulate hazardous 

materials. 

 Unpredictable events may leave little time 

for responding. 

 

II.   DESIGN CONSIDERATIONS 

We concluded the following basic requirements for the 

Mobot‟s architecture. 

The architecture must accommodate deliberative and 

reactive behaviour. The robot must do the actions and these 

actions must be coordinated in such a way that they can 

achieve the desired objective as directed (e.g., collect a 

book from library or any objective which is given to it or 

sample of soil from other plant) with judging the hurdles 

comes in its way by the external surroundings (e.g., if any 

obstacle then turn or jump) [10]-[13]. 

The architecture of the robot must cater the unexpected 

situations which come in its way to achieve the objective. 

As it is impossible to provide the data of all the 

circumstances/situations as they are not predictable before 

their occurrence (e.g. suddenly some one comes in its way 

or any hurdle like big stone comes in its way). The 

architecture of robot must provide a framework that support 

partial or undependable information (e.g., information from 

sensors) [12]-[15]. 

The architecture of robot also has the capability to handle 

the different problems that are critical to the robot‟s 

operation and its external surroundings. When a robot has 

this capability of defect tolerance, security, and different 

performance attributes then this architecture will help in 

maintaining the reliability of the robot, its administration, 

and its external environment (e.g. Problems like low power 

battery, uncertain situations, or suddenly opening of doors 

will not create any unexpected situation for the robot) [13], 

[16]. 

The architecture must give the flexibility in design so that 

any new technology or module can be incorporated 

effectively and efficiently. Moreover, with the change in the 

goal of the robot, the configuration and modification in the 

architecture will also be changed. Robot must have the 

capability to take decision at runtime and adopt changes as 

and when required [13], [17], [18].  

Fig. 1 shows the abstract level of the architecture and 

these are some of the requirements which are totally depend 

upon the tasks which are to be performed by this robot. If 

task is complex obviously the degree of complexity will 

also increase. External environment in which this robot will 

perform the tasks will also play a vital role as if 

The Mobot Architecture: A Design of Autonomy Data 

Evaluation 

Arshad Mansoor, Adeel Ahmed Hashmi, and Nawazish Khokhar 

523

International Journal of Computer and Electrical Engineering, Vol. 5, No. 5, October 2013

DOI: 10.7763/IJCEE.2013.V5.765



environment is predictable then architecture will be simple 

and vice versa. For instance, if robot has to performed task 

on other plant for sampling of the soil then we must know 

that if any fault arises then it is difficult to get back to the 

maintenance facility so we have to make it capable enough 

to trouble shoot the faults by itself [13], [19].   

 

 
Fig. 1. Abstract view of architecture 

 

III. GLOBAL ANALYSIS 

In this paper we only identified some of the quality goals 

which are very essential for the robot to handle [13], [20]-

[22]. 

A. Navigation: 

TABLE I: FACTOR TABLE: NAVIGATION 

Factor Flexibility Impact 

P1. N      P1.Navigation   

   P1.1 Velocity Calculation and Control   

Robot must be able to calculate the 

velocity according to the situation  

Not 

Negotiable 
High 

  P1.2. Turning Angle Calculation and 

Control 
  

Robot must be able to calculate the angle 

according to the situation 

Not 

Negotiable 
High 

  P1.3. Wheel Movement   

Robot must be able to calculate the 

movement of the wheel according to the 

situation 

Not 

Negotiable 
High 

  P1.4. Sensor Command and Control   

Sensors like camera must move according 

to the movement of the robot. 

Not 

Negotiable 
High 

T1. Navigation   

 T1.1. Hardware of Motors   

Hardware of motors which will drive the 

wheel, sensors and other components. 

Different 

types of 

hardware are 

there to use.  

High  

B. Security: 

TABLE II: FACTOR TABLE: SECURITY 

Factor  Flexibility Impact 

P2. Security   

   P2.1 Encryption and Decryption   

System support these techniques for the 

signals 

Negotiable High 

T2. Security   

 T2.1. Hardware accelerated security   

Hardware accelerated encryption and 

decryption are more secure 

Negotiable High  

O2. Security   

 O2.1. Which technique for encryption 

and decryption 

  

If there is any organizational limit for 

which technique is to be used. 

  

C. Monitoring: 

TABLE III: FACTOR TABLE: MONITORING 

Factor  Flexibility Impact 

P3. Monitoring   

   P3.1 Health Monitoring   

Robot must check itself about its health Not 

Negotiable 

High 

O3. Monitoring   

 O3.1. Which parameters to monitor   

If there is any organizational limit to 

monitor some specific parameters. 

Negotiable Low  

D. Communication 

TABLE IV: FACTOR TABLE: COMMUNICATION 

Factor  Flexibility Impact 

P4. Communication   

   P4.1 Protocol selection   

Robot must be able to communicate 

using some standard protocol  

Negotiable High 

  P4.2. Communication Mode for 

Information 

  

Transmutation of information Not 

Negotiable 

Medium 

  P4.3. Communication Mode for 

commands 

  

Tasmanian of commands and there 

response must be done in an encrypted 

way and type of communication must be 

point to point 

Non 

negotiable 

High 

T4. Communication    

 T4.1. Hardware for specific 

communication 

  

Hardware to receive and transmit 

information 

Non 

Negotiable 

High 

T4 Communication    

T4.2 Software for communication   

Which implementation of protocol stack 

to be used 

Negotiable  High  

O4 Communication    

O4.1 preferred Protocol    

Preference for communication style  Negotiable High 

E. Intelligence: 

TABLE V: FACTOR TABLE: INTELLIGENCE 

Factor  Flexibility Impact 

P5. Intelligence   

   P5.1 Input Recognition   

  P5.1.1 Tasks and Command 

Recognition 

  

Robot must differentiate between the 

command and task 

Not 

Negotiable 

High 

  P5.1.2 Control and Command signals 

Recognition 

  

Robot must differentiate between the 

command and control signals 

Non 

negotiable 

High 

   P5.2 Map Construction   

  P5.2.1 Reconstruction of Area Map   

Robot must process and reconstruct the 

map 

Negotiable High 

  P5.3 Navigation Path Calculation   

Calculate the optimized path for 

completion of task 

Negotiable High 

F. Behaviour: 

TABLE VI: FACTOR TABLE: BEHAVIOUR 

Factor  Flexibility Impact 

P6. Behaviour   

   P6.1 Decision making logic   

Robot must be prompt to take decision Negotiabl

e 

High 

  P6.2 Task Execution   

Execute the task as directed to him Non 

negotiable 

low 
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G.  Input / Output: 

TABLE VII: FACTOR TABLE: INPUT/OUTPUT 

Factor  Flexibility Impact 

P7. Input/Output   

   P7.1 Processing of different sensors 

input 
  

Receive data from sensors and then 

process the inputs 

Semi 

Negotiable 

High 

T7. Input/Output   

   T7.1 Hardware for sensors   

Hardware for the sensors Non 

Negotiable 

Low 

O7. Input/Output   

   O7.1 Data Availability   

Data from the sensors will be available 

every time 

Negotiable High 

 

IV.  ISSUE CARD 

In this section we will describes the issue tables that will 

help us to identify the factors which will control the design 

and the strategies of the architecture. We will only cover 

some of the issues in this paper and detailed issues will be 

discussed in future. A unique identifier will be used for each 

issue table as a label. We at this time only identify some of 

the issues relating to the factors which have been identified 

before [13], [23].  
 

TABLE VIII: ISSUE CARD 

Issue: Response time is critical 

As most of activates are dependent upon the processing and 

calculations so the time of getting result is critical and must be fast. 

 

Influencing Factors 

 

P1.1 Velocity Calculation and Control 

P1.2. Turning Angle Calculation and Control 

P2.1 Encryption and Decryption 

P3.1 Health Monitoring 

P5.2 Map Construction 

P5.3 Navigation Path Calculation 

P7.1 Processing of different sensors input 

Solutions 

The robot must have high processor and memory so that it can easily 

process the request and processing time must be very fast hardware 

encryption and decryption is recommended. 

Strategy 

Use multiprocessor technology 

Strategy 

Size of RAM must be Large 

Strategy 

Wireless network is recommended 

 

V.   SIEMENS 4 VIEW 

 
Fig. 2. Siemens 4 View 

 

Siemens 4 view is one of the best practices which are to 

be used for any architecture as it is clear and in detail. It 

consist of four views [2], [4], [5], [12], [13], [16] 

 Conceptual View 

 Module View 

 Execution View  

 Code view 

In this paper we only show the high level or abstract level 

of these views. When we implement the siemens 4 view the 

new figure will be Fig. 3. 

 

 
Fig. 3. S4V Abstract Level 

 

In Fig. 3 we implement conceptual, module and 

execution view, as time was the constraint so we only 

implement the abstract level of these three views. 

 

VI. CONCEPTUAL VIEW 

A number of methods or models are given to use in this 

view: construction decomposition, functional 

decomposition, class or object decomposition, other 

decompositions (power, resources, recycling, maintenance, 

project management, cost, ...), and related models 

(performance, behaviour, cost, ...); allocation, dependency 

structure; identify the infrastructure (factoring out shareable 

implementations), classify the technology in core, key and 

base technology; integrating concepts (start up, shutdown, 

safety, exception handling, persistency ,resource 

management, ...)[13]. 

 

 

Fig. 4. Conceptual View 

 

VII.  MODEL VIEW 

The module view of the robot architecture shows how the 

software components will be mapped into different 

modules, sub modules and subsystems. It will also tell us 

about the runtime components used in the architecture. In 

this paper we only discuss two modules i-e communication 

and input/output. 
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Fig. 5. Subsystem of Communication 

 

 
Fig. 6. Sub Subsystem of Communication 

 

 
Fig. 7. Subsystem of Input / Output 

 

VIII.   EXECUTION VIEW 

The execution views of software architecture talk about 

the hardware mapping with the modules, sub modules and 

subsystems. It also tells how much physical memory is 

required, how much speed of processor will be required and 

how the communications will be done. This view also gives 

the information of the entities used during run-time, their 

respective attributes and their mapping with the hardware. 

This view also gave us the details of the flow of controls 

from hardware to the software and how the instructions will 

be executed [24]-[27]. 

 

Fig. 8. Execution view 

 

IX. CONCLUSION 

In this paper we have described siemens 4 views and 

used it for the design of architecture of Mobot. An open 

issue addressed by this paper is how we can effectively 

design mobile architecture using siemens 4 views. After this 

paper we are very clear that to used this approach we need 

ample time as it is detailed. 
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