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Abstract 

This article discusses architecture of wireless mesh 

network; it is proposed to arrange such network on the 

basis of Android OS. The main approaches to 

arrangement of wireless network are considered, as 

well as components of Android OS which support 

devices’ communication. Architecture of 

communication among Android phones is developed. 

Format of data transfer among devices is implemented 

as well as the mechanism of data transfer. 

Key words: Android, mesh network, service, task, 

distributed calculations, wireless network.  

 

1. Introduction  
At present networks with high fault tolerance are 

required, thus, networks based on mesh topology are 

widely distributed. The main concept of such networks 

is that the involved devices are integrated using 

numerous variants, thus providing network 

redundancy. 

Arrangement of wireless mesh networks is based on 

radio waves or UHF waves [1]. Therefore, this 

approach conforms the standards of conventional wire 

networks, for instance, Ethernet. 

This topology is unsteady: when new nodes are added 

or disconnected, the network structure varies [1]. The 

network traffic is unchanged. Generally this networks 

are highly redundant, thus providing high fault 

tolerance of network. 

 

2. Overview of architecture of 

wireless mesh network  
Mesh topology is arrangement of network topology 

based on mesh principle resulting in integration of 

networks, each participant can operate as router or 

switch [2]. Such structure is very complicated and 

requires for fine tuning. The nodes are integrated 

according to each-to-each principle (Fig. 1). Since there 

are numerous links among the nodes, there are 

numerous variants of traffic distribution, hence, fault 

of one transmitting device does not effect on network 

operation. 

 
Fig. 1. Schematic view of communication among nodes 

in mesh topology. 

Conventional wireless networks are characterized by a 

bottleneck, that is, when numerous access points exist 

and only one of them can transfer data [2]. Such 

networks are based on point-to-point or star topology. 

In general this is performed as follows: a local network 

is arranged, one device has wire access to Internet. 

There is not such issue for mesh network. 

The main concept of such networks is distributed 

network control, that is, each network member has 

internal interface: network and computation module 

[3]. This enables easy integration of new devices, 

which at once become available for other devices and 

can participate in data transfer. 

This topology makes it possible to perform direct or 

transitive data transfer among devices. When a new 

node is connected, the properties of data transfer 

channels are determined (signal strength, error 

frequency, bandwidth capacity, delay), as well as 

possibility of data exchange with other network nodes. 

On the basis of this information, each network node 

has optimum table which permits successful data 

transfer to other network members. 

Algorithm of searching and selection of optimum route 

is executed continuously, thus, each node has the most 

recent information about network state. If one of the 

closest nodes is unavailable then the tables of 

optimum data transfer are updated and an optimum 

route is determined again [3]. 

The main issue of wireless data transfer channels is 

that high bandwidth capacity is unavailable only for 

long distances. In order to provide good bandwidth 

capacity, it is necessary to transfer data via several 

nodes. This task is successfully solved by mesh 
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topology. Since bandwidth capacity is high for 

moderate distances, then this topology provides high 

bandwidth capacity of overall network. The main 

advantage of such networks is that the higher is the 

number of nodes, the higher is the overall bandwidth 

capacity. 

Nowadays the mesh networks are arranged so that a 

customer should not pay attention to the details of 

searching for optimum route but at the same time 

have full access to network resources via special gate 

nodes. Therefore, user has a tool of communication 

among network nodes without delivery of information 

about data transfer routes. 

 

3. Possibility of application of 

Android devices for networking 
The current level of computing development makes it 

possible to use universal devices instead of dedicated 

data transmitters. Such devices are sufficiently 

expensive and versatile, they can provide both high 

speed data transfer among them and high 

performance computations. The network advantages 

are that each connected apparatus can have different 

architecture and capacity. Moreover, a network 

comprised of such nodes makes it possible to provide 

high fault tolerance, as well as possibility to use some 

nodes for other functional purposes. 

In order to determine efficiency of implementation of 

Android devices, the architecture of data transfer has 

been developed which permits data processing at 

intermediate nodes. Thus, computations are 

distributed among devices. A scalable system is 

arranged which permits to increase bandwidth and 

computing capacity upon addition of new devices. 

While arranging network, the main issue is provision 

of optimum routes for quick and reliable data transfer. 

Optimum route can be selected on the basis of 

numerical properties which describe the best variants 

of data transfer. Optimum route is estimated as 

follows: 

V = <V1 , V2 , … , Vi >, 

where V is the route for data transfer; Vi is the node 

position; L is the number of nodes for route algorithm: 
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where M is the numerical property,       are the 

coefficients of route significance, N is the number of 

neighbors for a node in network, RVi is the qualitative 

estimation of node capacity Vi, R is the data 

 amount to be processed; SVi is the data receive 

rate of the node, Vi, Smax is the normalizing factor [4]. 

This estimation system includes the coefficients      , 

which determine the route weight required for data 

transfer. These parameters are selected depending on 

properties of data to be transferred and on equipment 

used for the network, the condition α+β+γ = 1 is 

applied. 

The coefficients: 

α is responsible for minimization of drops in the 

network, thus decreasing delay between intermediate 

nodes; 

β provides the rate of data processing on network 

nodes; 

γ performs packet transfer to nodes with high data 

receive rate. 

 

4. Architecture of wireless 

network with accounting for 

peculiarities of Android OS  
Networking can be provided by control mechanism 

(this mechanism can be implemented by soft- or 

hardware, either by combination thereof). The control 

mechanism in our network is responsible for 

distribution of tasks and equalizing of load between 

the nearest available nodes; this is required for 

optimization of time and energy consumed for task 

solution [5]. 

Wireless network should operate as an integer 

computing system and be as flexible as possible for 

subsequent improvements (scalable), thus, it is 

required to subdivide architecture of this system into 

levels.  

Therefore, it would be reasonable to implement the 

logics of multilevel network model OSI in this 

architecture [6]. Each level should transfer data to 

higher level and be capable to communicate with 

adjacent levels. 

 

5. Main network components and 

their communication  
Android devices arranged into wireless network 

communicate in several stages (Fig. 2, 3): 

1. A task is sent from higher level to the level of 

wireless network. 

2. The interface of wireless network addresses to 

optimization service with request for optimum task 

distribution. 

3. The optimization service requests all nodes about 

their occupancy rate. 

4. A child node receives request, acquires information 

about its state and sends request to optimizer. 

5. The optimization service returns information about 

the state to the communication node which, in its turn, 

sends the information to the host node. 
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Fig. 2. Architecture of service networking. 

 

6. When the host node accumulated information about 

all child nodes, the optimizer performs optimization 

and sends information about task distribution to user 

interface of communication with wireless network. 

Then the service of user interface sends information 

about the task to child nodes for processing via web 

server for local task executor. The child node executes 

tasks and returns the results to the host node. 

 

Node arrangement system 

The user interface is comprised of node communication 

interface and control. They are combined for testing 

purposes on the basis of peculiarities of screen 

displays (Activity) in Android OS. Each screen is 

provided with mechanism of data and task transfer 

(Intent) [7]. Each node in addition to the user interface 

has optimization mechanism (optimizer). It is required 

for determination of optimum route between nodes. 

Application should transfer task using instruction 

which could be determined by child node.  

 
Fig. 3. Node communication sequence. 

 

Node communication sequence  

1. The host node inquires states of all child nodes. 

2. The optimizer on the host node acquires information 

about  states of all child nodes. 

3. The information about state is transferred via 

optimizer to each child node and host node. 

4. The child nodes returns information about state. 

5. The host node transfers task to the child nodes. 

6. The child nodes return response after task 

execution. 

The sequence is illustrated in Fig. 3. 

When a task for execution is received (which is 

indicated by special flag; in this case it was decided to 

use Intent property and to set it as Default), the 

optimizer determines possibility of task execution by 

child nodes, optimizing algorithm  is activated and all 
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child nodes are requested about readiness to execute 

task. When we received the states of all nodes, user 

interface receives all Intents and transfers them to 

optimization service. The task is then optimized with 

regard to availability of processing nodes. Then, 

instructions are sent via data transfer service to all 

child nodes.  

 

6. Conclusion 
1. Architecture of wireless mesh network has been 

analyzed. 

2. Mathematical function for optimization of devices’ 

communication node has been worked out. 

3. Architecture of wireless mesh network has been 

designed with consideration for peculiarities of 

Android OS. 

4. Mechanism of devices’ communication has been 

developed. 
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