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(57) ABSTRACT 

A wireless network configuration device can include a first 
communication port configured to access a plurality of nodes 
positioned in a geographic area, a first storage unit configured 
to store statistical information from the plurality of nodes 
with respect to communication between the plurality of nodes 
and the at least one wireless devices. In addition, the wireless 
network configuration device can include a processor config 
ured to determine an optimized configuration with respect to 
the plurality of nodes based on the statistical information, and 
a second communication port configured to provide data with 
respect to the optimized configuration to the plurality of 
nodes, wherein the plurality of nodes are adjusted based on 
the data. 
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Figure 1 
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OPTIMIZING NETWORK CONFIGURATION 
FROM ESTABLISHED USAGE PATTERNS OF 

ACCESS POINTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority of U.S. Provisional 
Patent Application Ser. No. 60/409,941, entitled Optimizing 
Network Configuration From Established Usage Patterns of 
Access Points, filed Sep. 12, 2002. The contents of the pro 
visional application are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a method of and an 
apparatus for using signal-generated location information 
and established usage patterns of access points to optimally 
configure a wireless network, within a wireless communica 
tion network environment such as IEEE 802.11, BLUE 
TOOTHTM, Ultra-Wideband (UWB) or any other wireless 
environment. In particular, the present invention relates to a 
method of and a system of optimally configuring the place 
ment of access points with a wireless network based on the 
distance range location information and/or the geographic 
position location information of the wireless devices, and 
based on usage patterns of the access points. The present 
invention can be implemented in a wireless network device, 
which may include discrete devices or which may be imple 
mented on a semiconductor Substrate such as a silicon chip. 
0004 2. Description of the Related Art 
0005. As wireless technology continues to advance and 
grow, the usage and the popularity of wireless devices will 
also increase and grow. Therefore, there may be an increase in 
wireless networks for providing coverage of wireless services 
therein. 
0006 Currently, configuration of a wireless network 
requires a significant amount of time spent by one or more IT 
specialist. This can be due to the fact that there may be a 
plurality of hidden spots within a geographic area that are 
difficult to detect when configuring a wireless network. Also, 
another difficulty can arise from not knowing the task-perfor 
mance of a particular coverage area. In other words, it can be 
difficult to speculate what type of performance may be 
required for a particular coverage area at the initial stages of 
configuring a wireless network. Moreover, factors such as 
radiation patterns of signals and the physical makeup of the 
geographic area can make the task of configuring a network 
even more difficult. As the service rates for wireless IT spe 
cialist continue to increase, wireless network configuration is 
becoming increasingly costly. Therefore, there may be a need 
to keep the cost low while configuring a wireless network. 
Accordingly, the method of deploying an excess or redundant 
amount of Access Points may in most cases be more cost 
efficient or cost effective than deploying an IT team to make 
the layout measurements necessary for network configura 
tion. 

SUMMARY OF THE INVENTION 

0007. One example of the present invention can be a 
method of optimizing wireless network configuration. The 
method can include the steps of detecting a plurality of access 
points or nodes positioned in a geographic area, and receiving 
statistical information from the plurality of access points or 
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nodes with respect to communication between the plurality of 
access points or nodes and at least one wireless device. In 
addition, the method can include the steps of determining an 
optimized configuration with respect to the plurality of access 
points or nodes based on the statistical information, and pro 
viding data with respect to the optimized configuration to the 
plurality of access points or nodes, wherein the plurality of 
access points or nodes are adjusted based on the data. 
0008. In another example, the present invention can relate 
to a central management device. The device can have a detect 
ing unit configured to detect a plurality of access points or 
nodes positioned in a geographic area, and a first storage unit 
configured to store statistical information from the plurality 
of access points or nodes with respect to communication 
between the plurality of access points or nodes and at least 
one wireless device. The device can also have a processor 
configured to determine an optimized configuration with 
respect to the plurality of access points or nodes based on the 
statistical information, and a communication port configured 
to provide data with respect to the optimized configuration to 
the plurality of access points or nodes, wherein the plurality 
of access points or nodes are adjusted based on the data. 
0009. Additionally, another example of the present inven 
tion can provide a system for optimizing wireless network 
configuration. The system can include a detecting means for 
detecting a plurality of access points or nodes positioned in a 
geographic area, and a first receiving means for receiving 
statistical information from the plurality of access points or 
nodes with respect to communication between the plurality of 
access points or nodes and at least one wireless device. Fur 
thermore, the system can have a determination means for 
determining an optimized configuration with respect to the 
plurality of access points or nodes based on the statistical 
information, and a providing means for providing data with 
respect to the optimized configuration to the plurality of 
access points or nodes, wherein the plurality of access points 
or nodes are adjusted based on the data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 For proper understanding of the invention, reference 
should be made to the accompanying drawings, wherein: 
0011 FIG. 1 illustrates one example of a wireless network 
configuration; 
0012 FIG. 2 illustrates a flow chart illustrating one 
example of a method ofusing signal-generated location infor 
mation and usage patterns to optimizing network configura 
tion, in accordance with the present invention; 
0013 FIG. 3 illustrates one example of a hardware con 
figuration for optimizing network configuration based on 
established usage patterns of access points, in accordance 
with the present invention; and 
0014 FIG. 4 illustrates one embodiment according to the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

0015 FIG. 1 illustrates one example of a wireless network. 
FIG. 1 provides a wireless infrastructure network 110 con 
taining a node oran Access Point 115 connected with a LAN 
105, such as an Ethernet LAN. The node or the Access Point 
115 can be wireless node. In addition, the wireless infrastruc 
ture network 110 can contain devices 120a, 120b, 120c, 
120d. ... 120m. The node or Access Point 115 is connected to 
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the LAN 105 by wires or cables and can be formed as part of 
the wired network infrastructure 105, having at least one 
service provider 100. The service provider 100 can include 
one or more server(s) connected to the LAN 105. One func 
tion of the node or the Access Point 115 can be a bridge or a 
connection between the wireless network 110 and the wired 
network 105. Accordingly, all communications between the 
devices 120a, 120b, 120c, 120d. . . . 120m or between the 
devices and the wired network 105 can go through the node or 
Access Point 115. 
0016. The example of a wireless network as illustrated in 
FIG. 1 can use wireless technologies such as IEEE 802.11, 
BLUETOOTHTM, UWB, etc. 
0017 FIG. 2 illustrates one example of a method of opti 
mizing network configuration from established usage pat 
terns of access points, in accordance with the present inven 
tion. Specifically, FIG. 2 illustrates one example of a method 
of using usage patterns of access points such as statistical 
information to optimize network configuration. The method 
of the present example can be implemented in hardware, or 
software, or a combination of both hardware and software. 
0018. As mentioned above, as wireless technology contin 
ues to advance and grow, the usage and the popularity of 
wireless devices will also increase and grow. In order to keep 
up with the growing demands of wireless services, wireless 
network configurations are being implemented in geographic 
areas such as business offices, shopping malls, restaurants, 
coffee shops, etc. Therefore, FIG. 2 illustrates one example of 
optimizing Wireless network configuration based on usage 
patterns of access points of one of more wireless devices. 
0019. A geographic area can be selected for wireless net 
work configuration. Once the geographic area is selected, a 
plurality of access points or nodes can be randomly posi 
tioned or calculatingly positioned within the geographic area. 
The positioning of the plurality of access points can be per 
formed in a random manner or can be performed based on 
certain criteria or factors. The amount of access points posi 
tioned in the geographic area can be in excess of the estimated 
amount that is necessary to provide coverage in the geo 
graphic area. In other words, an excess amount of access 
points can initially be positioned in a random order within the 
geographic area without giving consideration to design, mea 
Surements, layout, etc, or can be initially positioned with 
Some design or calculations involved. 
0020. After the plurality of access points are positioned 
within the selected geographic area, the access points can be 
connected to a wired network such as a LAN. The wired 
network can have one or more server(s) connected thereto, 
and can have one central server or a central management 
server/device that performs key operating functions. The 
access points can be connected to the wired network in vari 
ous ways Such as through wires and/or cables. In addition, the 
central management server/device can be wirelessly con 
nected to other Access Points as well as the wired network. 
For example, the central management server/device can be 
wirelessly connected to the Access Points via IEEE 802.11b 
or 802.11g, whereby the Access Points are operating in the 
IEEE 802.11a mode in their respective wireless networks. 
Furthermore, the central management server/device can also 
be in a central position where Access Points can connect to it 
wirelessly using beam-forming techniques. 
0021. Once the connection of the plurality of access points 

is made, the central server can detect each of the plurality of 
access points connected to the wired network at step 200, and 
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can store information with respect to each access point 
therein. After the access points are positioned within the 
geographic area, and one or more of the access points are 
powered on, one or more stationary wireless devices located 
within the geographic area can receive wireless coverage 
through anyone of the access points positioned therein. In 
addition, one or more mobile wireless devices that move 
through the selected geographic area can receive wireless 
coverage through anyone of the access points positioned 
therein. 
0022. For each wireless device receiving wireless cover 
age and establishing a communication session within the 
geographic area selected for network configuration, the wire 
less device can receive coverage from one or more access 
point(s). 
0023. After the randomly positioned access points or spe 
cifically positioned access points are powered on, the geo 
graphic area can have a temporary network configuration 
established therein. The temporary network configuration, 
made up of positioned access points, can remain as tempo 
rarily configured without further modifications made thereto 
for a period of time. The period of time can be any time 
duration Such as a test-run period, and can be predetermined 
or can be based on a trial-by-trial basis. Furthermore, during 
this time period, the network configuration can provide wire 
less services and coverage to the wireless device(s) on an 
ongoing basis. 
0024 Concurrently during this time period, the access 
points can gather and store statistical information with 
respect to the ongoing wireless network activities in the geo 
graphic area between the access points and one or more of the 
wireless devices. For instance, each access point can gather 
statistical information Such as the location and the identity 
information of the devices, the transmission power levels 
between the devices, the cycling of the channels, the fre 
quency of the communication, the coverage area, traffic pat 
terns and traffic data, etc. After gathering the statistical infor 
mation, each access point can send the information to the 
central server either in batch, as the information is gathered, 
and/or after performing one or more specific task(s). 
0025. The central server can receive the statistical infor 
mation at step 210 of FIG. 2. The central server can, upon 
receiving the statistical information, can store the statistical 
information in a storage unit. Furthermore, the central server 
can either periodically process the location information, the 
statistical information as well as other information as they are 
received in batches, or can process the information at the end 
of the time period. This is shown in step 215 of FIG. 2. 
0026. At the end of the time period, the processed infor 
mation can be evaluated and analyzed at step 220. Once the 
processed information is evaluated and analyzed, the central 
server can determine an optimized network configuration 
using the temporary network configuration as a reference 
point at step 225. In other words, the processed information 
can provide data in helping to modify the existing temporary 
network configuration and achieve an optimized network 
configuration in step 230. For instance, the central server can 
determine based on the gathered information that access point 
X and access point Y interferes with each other, and therefore 
can provided data Suggesting the removal or relocation of 
access point X. Also, the central server can determine that 
access point Z is positioned in a remote area and received 
minimal traffic and had very little communication activities. 
Therefore, the central server can provide data recommending 
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the removal of access point Z. In addition, the central server 
can provide data recommending an upgrade or a downgrade 
of the access point. For instance, the present invention can 
determine to replace one or more access points with perfor 
mance-specific access points such as access points to improve 
functionality. For example, the central server can determine 
that a particular access point within a geographic area per 
forms a high amount of video processing and/or communica 
tion. Accordingly, the central server can determine and/or 
evaluate the high traffic or communication sessions of video 
files at a particular access point and determine that the access 
point should be replaced with an upgrade to improve its 
functionality. Similarly, an access point can be downgraded 
based on the performance of the access point. 
0027. It is noted that rather than providing data to modify 
an existing temporary network configuration, the central 
server can also provide data with a whole new and different 
optimized network configuration. 
0028. Once the central server determines one or more 
optimized network configuration(s), the information can be 
provided to an IT specialist, and/or can be provided to each of 
the access points. In the first instance, the IT specialist and/or 
others can utilize the information to physically modify or 
arrange the access points and/or devices to achieve an opti 
mized network configuration. For example, the IT specialist 
can remove, add, upgrade and/or downgrade one or more 
access points within the network to achieve an optimized 
network. In the second instance, the information can be sent 
to each access point, and each access point can configure 
itself. For example, an access point can automatically power 
off or can adjust its transmission power levels. 
0029. In another example of the present invention, one or 
more access points can be integrated with a feature that can 
determine location information of a device. The location 
information feature can be signal-generating feature that can 
determine a distance range location information and/or a 
geographic position location information of a particular 
device. Therefore, once wireless coverage is provided for a 
particular wireless device, and a communication session is 
established, the access point(s) providing Such coverage can 
initiate the location information feature and can determine the 
location information of the wireless device. The access point 
can determine the location information of the wireless device 
in various ways. 
0030. In one example, the access point can start by trans 
mitting signals such as UWB signals within a predetermined 
default distance range at a corresponding power output level 
to locate the wireless device. The access point can transmit 
UWB signals in unidirectional mode or omni-directional 
mode. In addition, the access point can transmit signals in 
pulses with short duty cycles. 
0031. After the transmission of signals either uni-direc 
tionally or omni-directionally, the transmitted signals can 
come into contact with the wireless device, and thereafter the 
signals can reflect back to the access point where the reflected 
signals can be received by a receiver within the access point. 
0032. Thereafter, the access point can monitor and register 
the timing of the transmission of the signals as well as the 
timing of the propagation of the signals. For example, the 
access point can monitor and record the time each signal is 
transmitted. Once the transmitted signals are reflected back 
and received by the receiver, the access point can monitor and 
record the time each signal is received. Based on this infor 
mation, the access point can measure the total time duration 
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for a signal to travel from the transmitter of the access point to 
the wireless device, and to reflect back and received by the 
receiver. 

0033 Based on this information and other factors, such as 
propagation delay, obstructions, the direction and angle of the 
signal transmission, the speed at which the signal travels 
compared to the speed at which light travels, etc., the access 
point can process the information in a location information 
processor to determine the distance range of the customer's 
wireless device. 

0034. In another example, the access point can start by 
transmitting a range message signal to the wireless device. 
The range message signal can be sent out from a transmitter 
within the access point. In addition, the range message signal 
can be UWB signals transmitted in short duty cycles at a 
starting time T, such as T=0. Similar to the example above, the 
transmission of the range message signal can be unidirec 
tional or omni-directional. 

0035. After sending the range message signal to the wire 
less device, the wireless device can receive the range message 
signal at a time T1. T1 for example, can be the sum of time T. 
the time of the processing delay AP, and the time of the first 
propagation delay AT. Thus, the wireless device can receive 
the range message signal at time T1, and can be represented as 
follows: 

0036. Once the wireless device receives the range message 
signal, the wireless device can process the received range 
message signal. Furthermore, the wireless device can deter 
mine whether or not to further establish communication with 
the access point, and abort the request. In the alternative, the 
customer's wireless device can automatically respond and 
can send a range message acknowledgement signal to the 
access point. The range message acknowledgement signal 
can contain various information about the available device, 
Such as the userID, personal password, cryptography proto 
col, etc. The wireless device can send the range message 
acknowledgement signal at time T2. T2 for example, can be 
the sum of time T, the time of the processing delay AP, the 
time of the first propagation delay AT, and the turn-around 
time ATA. The turn-around time ATA can represent the period 
of time from the time the wireless device receives the range 
message signal to the time the wireless device transmits the 
range message acknowledgement signal. Accordingly, time 
T2 can be represented as the following equation. 

0037. At time T2, a range message acknowledgement sig 
nal can be sent from the wireless device to the access point. 
After the range message acknowledgement signal reaches the 
access point, the range message acknowledgement signal can 
be received by the receiver. Once the range message acknowl 
edgment signal is received, the access point can thereby deter 
mine a total time T. The total time T can be the Sum of 
time T2 and the second propagation time delay AT. Accord 
ingly, the total time T can be represented by the following 
equation. 

0038 Based on the total time T, the information 
embedded within the range message acknowledgement sig 
nal, and other factors such as device related delays, the access 
point can determine the distance range of the wireless device. 
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0039. In yet another example, the access point can deter 
mine the geographic position of the wireless device. The 
access point can start by determining the Surrounding envi 
ronment in relation to itself. This information can be already 
stored within the access point if the access point remains 
relatively stationary, or the access point can determine the 
geographic area surrounding itselfthrough a geographic posi 
tion unit or other positioning systems such as a Global Posi 
tioning System. 
0040. Next, the access point of the present example can 
determine it's own position in relation to the immediate Sur 
rounding environment. Again, this information can be already 
stored within the access point if the access point remains 
relatively stationary. For example, the access point can access 
data regarding the interior design or interior layout of the 
immediate environment instantly from a memory unit. In the 
alternative, the access point can transmit initial detecting 
pulse signals to detect the interior design or interior layout of 
the Surrounding area. 
0041 After determining the immediate surrounding geo 
graphic area in relation to its own position, the access point 
can determine the distance range of the wireless device by 
way of the examples mentioned above. The steps of deter 
mining the distance range can include the steps transmitting 
signals within the Surrounding environment, receiving one or 
more second signal(s), and measuring the total propagation 
time, etc. 
0042. Once the access point has determined the distance 
range of the wireless device in relation to its own position, the 
access point can thereafter determine the coordinates of the 
wireless device based on information Such as the distance 
range information, the Surrounding geographic environment 
information, the global geographic positioning information, 
etc. The coordinates of the wireless device can thereby be 
used to determine the geographic position of wireless device. 
0043. Following the determination of the location infor 
mation of the customer's wireless device by an access point, 
the access point can send the location information to a central 
server, or can send the location information along with other 
information in batch, or upon a completion of one or more 
task(s). Once the location information is sent, the central 
server can receive the location and can store the information 
within a storage unit therein. Accordingly, one or more of 
access points positioned within the geographic area can 
detect location information of one or more wireless device(s). 
Thus, the central server can receive location information on 
one or more wireless device(s) from the plurality of access 
points. 
0044. In this example, the central server can receive sta 

tistical information as well as location information. The cen 
tral server can, upon receiving the statistical and location 
information, can store the statistical and location information 
in a storage unit. Furthermore, the central server can either 
periodically process the location information, the statistical 
information as well as other information as they are received 
in batches, or can process the information at the end of the 
time period. 
0045. At the end of a particular time period, the processed 
information can be evaluated and analyzed similar to the 
example provide above. Once the processed information is 
evaluated and analyzed, the central server can determine an 
optimized network configuration using the temporary net 
work configuration as a reference point. In other words, the 
processed information can provide data in helping to modify 
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the existing temporary network configuration and achieve an 
optimized network configuration based in part on the location 
information and the statistical information. 
0046 FIG. 3 illustrates one example of a hardware con 
figuration that can optimize network configuration from 
established usage patterns of access points and from location 
information of wireless devices, in accordance with the 
present invention. In addition, the hardware configuration of 
FIG. 3 can be in an integrated, modular and single chip 
Solution, and therefore can be embodied on a semiconductor 
Substrate. Such as silicon. Alternatively, the hardware con 
figuration of FIG. 3 can be a plurality of discrete components 
ona circuit board. The configuration can also be implemented 
as a general purpose device configured to implement the 
invention with software. 

0047 FIG. 3 shows a server 300 such as a central server 
connected to a wired LAN. The server 300 can include a 
detecting unit 305 for detecting a plurality of access points. In 
addition, the server 300 can include an input port 310 and a 
main storage unit 313 that can include a first storage unit 315 
and a second storage unit 320. The input port 310 can receive 
information from other resources and/or devices. In particu 
lar, the input port 310 can receive location information, sta 
tistical information and other information sent from a plural 
ity of access points. The information can be received by the 
server 300 and stored in the first and second storage units 315 
and 320. 
0048 FIG.3 also shows a server 300 having a processing 
unit 325. The processing unit can process the information 
received within the server 300 and can determine an opti 
mized configuration based on the information received. The 
server 300 also can have an output port 330. The output port 
330 can be a port where processed information is sent out of 
the server 300. 
0049 FIG. 4 illustrates one example of the present inven 
tion and can be embodied in an environment such as an office 
environment. FIG. 4 shows a geographic area of an office 
space having a network configuration 400. The geographic 
area can include existing wireless devices 415a, 415b, 415c, 
415d, 415e, ... 415n, positioned according to the layout of the 
office space. It is noted that mobile wireless devices can 
temporarily move in and out of the geographic area. In addi 
tion, the central management server/device 401 can be wire 
lessly connected to other Access Points as well as the wired 
network. For example, the central management server/device 
401 can be wirelessly connected to the Access Points via 
IEEE 802.11b or 802.11g, whereby the Access Points are 
operating in the IEEE 802.11a mode in their respective wire 
less networks. Furthermore, the central management server/ 
device can also be in a central position where Access Points 
can connect to it wirelessly using beam-forming techniques. 
0050. In order to provide optimize wireless coverage to the 
wireless devices, and in order to establish an optimized wire 
less network configuration within the geographic area, a plu 
rality of access points 410a, 410b, 410c, 410d. 410e, ... 410n 
are randomly positioned or specifically positioned within the 
geographic area. Each positioned access point is then con 
nected to a wired LAN 405. The wired LAN has a central 
server 401 connected thereto. Each access point is powered 
on to provide wireless coverage and services within the geo 
graphic area for a test period of two weeks. The access points 
and the wireless devices are left as positioned for two weeks. 
0051 During the test period of two weeks, the access 
points detect the location and identity information of the 
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wireless devices 415a, 415b, 415c., 415d, 415e, ... 415m. Also 
during the test period, the access points provide wireless 
coverage and service to wireless devices 415a, 415b, 415c, 
415d, 415e, ... 415n and transient mobile wireless devices. At 
the same time, each access point collects and gathers statis 
tical information of the wireless communication activities 
within the geographic area. 
0.052 The collected information is thereafter sent to the 
central server 401 at the end of the test period. The central 
server 401 received the location information and the statisti 
cal information from each access point once the test period is 
over. The central server 401 processes the information 
received and determines an optimized network configuration. 
In other words, the central server 401 determines that access 
points 410c and 410e can be removed from the configuration 
400. Therefore, the central server 401 sends out instructions 
to these two access points to power-off. 
0053. In addition, the central server 401 can send out 
instructions to access point 410d to cycle through only 4 
specific channels since the historical statistical information 
collected with respect to access point 410d indicates that the 
access point requires only to operate under the 4 specific 
channels. Thereafter, an optimized network configuration is 
achieve. 
0054. One having ordinary skill in the art will readily 
understand that the invention as discussed above may be 
practiced with steps in a different order, and/or with hardware 
elements in configurations which are different than those 
which are disclosed. Therefore, although the invention has 
been described based upon these preferred embodiments, it 
would be apparent to those of skill in the art that certain 
modifications, variations, and alternative constructions 
would be apparent, while remaining within the spirit and 
scope of the invention. In order to determine the metes and 
bounds of the invention, therefore, reference should be made 
to the appended claims. 

We claim: 
1. A method of optimizing wireless network configuration, 

said method comprising the steps of 
detecting a plurality of nodes positioned in a geographic 

area, 
receiving statistical information from the plurality of nodes 

with respect to communication between the plurality of 
nodes and at least one wireless device; 

determining an optimized configuration with respect to the 
plurality of nodes based on the statistical information; 
and 

providing data with respect to the optimized configuration 
to the plurality of nodes, wherein the plurality of nodes 
are adjusted based on the data. 

2. The method of claim 1, further comprising the step of: 
receiving location information on the at least one wireless 

device within the geographic area from the plurality of 
nodes. 

3. The method of claim 2, wherein the step of receiving the 
location information comprises the step of 

receiving a distance range and a geographic location on the 
at least one wireless device from the plurality of nodes. 

4. The method of claim 2, wherein the step of determining 
comprises the step of determining the optimized configura 
tion with respect to the plurality of nodes based on the statis 
tical information and the location information. 
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5. The method of claim 1, wherein the step of receiving 
statistical information comprises the step of: 

receiving transmission channel information from the plu 
rality of nodes, wherein the transmission channel infor 
mation comprises recorded transmission channels in 
operation during the communication between the plu 
rality of nodes and the at least one wireless device. 

6. The method of claim 1, wherein the step of receiving 
statistical information comprises the step of: 

receiving transmission power level information from the 
plurality of nodes, wherein the transmission power level 
information comprises recorded transmission power 
levels in use during the communication between the 
plurality of nodes and the at least one wireless device. 

7. The method of claim 1, wherein the step of receiving 
statistical information comprises the step of: 

receiving coverage area information from the plurality of 
nodes, wherein the coverage area information comprises 
recorded coverage patterns between the plurality of 
nodes and the at least one wireless device. 

8. The method of claim 1, wherein the step of providing the 
data with respect to the optimized configuration comprises 
the step of: 

providing the data with respect to the optimized configu 
ration to the plurality of nodes, wherein the plurality of 
nodes are adjusted manually based on the data. 

9. The method of claim 1, wherein the step of providing the 
data with respect to the optimized configuration comprises 
the step of: 

providing the data with respect to the optimized configu 
ration to the plurality of nodes, wherein the plurality of 
nodes automatically adjusts their respective configura 
tion based on the data. 

10. The method of claim 1, wherein the step of providing 
the data with respect to the optimized configuration com 
prises the step of 

providing the data with respect to the optimized configu 
ration to the plurality of nodes, wherein at least one of 
the plurality of nodes is upgraded 

11. A central management device, said device comprising: 
a detecting unit configured to detect a plurality of nodes 

positioned in a geographic area; 
a first storage unit configured to store statistical informa 

tion from the plurality of nodes with respect to commu 
nication between the plurality of nodes and at least one 
wireless device; 

a processor configured to determine an optimized configu 
ration with respect to the plurality of nodes based on the 
statistical information; and 

a communication port configured to provide data with 
respect to the optimized configuration to the plurality of 
nodes, wherein the plurality of nodes are adjusted based 
on the data. 

12. The device of claim 11, further comprising: 
a second storage unit configured to store location informa 

tion on the at least one wireless device within the geo 
graphic area from the plurality of nodes. 

13. The device of claim 12, wherein the second storage unit 
is configured to store a distance range and a geographic loca 
tion on the at least one wireless device determined by the 
plurality of nodes. 
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14. The device of claim 12, wherein the processor is con 
figured to determine an optimized configuration with respect 
to the plurality of nodes based on the statistical information 
and the location information. 

15. The device of claim 11, wherein the first storage unit is 
configured to store transmission channel information deter 
mined by the plurality of nodes, wherein the transmission 
channel information comprises recorded transmission chan 
nels in operation during the communication between the plu 
rality of nodes and the at least one wireless device. 

16. The device of claim 11, wherein the first storage unit is 
configured to store transmission power level information 
determined by the plurality of nodes, wherein the transmis 
sion power level information comprises recorded transmis 
sion power levels in use during the communication between 
the plurality of nodes and the at least one wireless device. 

17. The device of claim 11, wherein the first storage unit is 
configured to store coverage area information determined by 
the plurality of nodes, wherein the coverage area information 
comprises recorded coverage patterns between the plurality 
of nodes and the at least one wireless device. 

18. The device of claim 11, wherein the communication 
port provides data with respect to the optimized configuration 
to the plurality of nodes, wherein the plurality of nodes are 
adjusted manually based on the data. 

19. The device of claim 11, wherein the communication 
port provides data with respect to the optimized configuration 
to the plurality of nodes, wherein the plurality of nodes auto 
matically adjusts their respective configuration based on the 
data. 

20. The device of claim 11, wherein the communication 
port provides data with respect to the optimized configuration 
to the plurality of nodes, wherein the at least one of the 
plurality of nodes is upgraded. 

21. A system for optimizing wireless network configura 
tion, said system comprising: 

a detecting means for detecting a plurality of nodes posi 
tioned in a geographic area; 

a first receiving means for receiving statistical information 
from the plurality of nodes with respect to communica 
tion between the plurality of nodes and at least one 
wireless device; 

a determination means for determining an optimized con 
figuration with respect to the plurality of nodes based on 
the statistical information; and 
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a providing means for providing data with respect to the 
optimized configuration to the plurality of nodes, 
wherein the plurality of nodes are adjusted based on the 
data. 

22. The system of claim 21, further comprising: 
a second receiving means for receiving location informa 

tion on the at least one wireless device within the geo 
graphic area from the plurality of nodes. 

23. The system of claim 22, wherein the second receiving 
means receives a distance range and a geographic location on 
the at least one wireless device from the plurality of nodes. 

24. The system of claim 22, wherein the determining 
means determines the optimized configuration with respect to 
the plurality of nodes based on the statistical information and 
the location information. 

25. The system of claim 24, wherein the first receiving 
means receives transmission channel information from the 
plurality of nodes, wherein the transmission channel infor 
mation comprises recorded transmission channels in opera 
tion during the communication between the plurality of nodes 
and the at least one wireless device. 

26. The system of claim 21, wherein the first receiving 
means receives transmission power level information from 
the plurality of nodes, wherein the transmission power level 
information comprises recorded transmission power levels in 
use during the communication between the plurality of nodes 
and the at least one wireless device. 

27. The system of claim 21, wherein the second receiving 
means receives coverage area information from the plurality 
of nodes, wherein the coverage area information comprises 
recorded coverage patterns between the plurality ofnodes and 
the at least one wireless device. 

28. The system of claim 21, wherein the providing means 
provides the data with respect to the optimized configuration 
to the plurality of nodes, and wherein the plurality of nodes 
are adjusted manually based on the data. 

29. The system of claim 21, wherein the providing means 
provides the data with respect to the optimized configuration 
to the plurality of nodes, and wherein the plurality of nodes 
automatically adjusts their respective configuration based on 
the data. 

30. The system of claim 21, wherein the providing means 
provides the data with respect to the optimized configuration 
to the plurality of nodes, and wherein at least one of the 
plurality of nodes is upgraded. 
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