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Implementation of a Library Function of Scanning RSSI
and Indoor Positioning Modules

Jae-Geol Yim', Kyu-Bark Shimﬁ, Seunghwan Jeongw

ABSTRACT

Thanks to IEEE 802.11 technique, accessing Internet through a wireless LAN (Local Area Network) is
possible in the most of the places including university campuses, shopping malls, offices, hospitals, stations,
and so on. Most of the APs (access points) for wireless LAN are supporting 2.4 Gliz band 802.11b and
802.11g protocols. This paper is introducing a C# library function which can be used to read RSSIs (Received
Signal Strength Indicator) from APs. An LBS (Location Based Service) estimates the current location of
the user and provides useful user’s location—based services such as navigation, points of interest, and so
on. Therefore, indoor LBS is very desirable. However, an indoor LBS cannot be realized unless indoor position—
ing is possible. For indoor positioning, techniques of using infrared, ultrasound, signal strength of UDP packet
have been proposed. One of the disadvantages of these techniques is that they require special equipments
dedicated for positioning. On the other hand, wireless LAN-based indoor positioning does not require any
special equipments and more economical. A wireless LLAN-based positioning cannot be realized without reading
RSSIs from APs. Therefore, our C# library function will be widely used in the field of indoor positioning.
In addition to providing a C# library function of reading RSSI, this paper introduces implementation of indoor
positioning modules making use of the library function. The methods used in the implementation are K-NN
(K Nearest Neighbors), Bayesian and trilateration. K-NN and Bayesian are kind of fingerprinting method.
A fingerprint method consists of off-line phase and realtime phase. The process time of realtime phase must
be fast. This paper proposes a decision tree method in order to improve the process time of realtime phase.
Experimental results of comparing performances of these methods are also discussed.
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E 5. WirelessManager.dll A2 I8t =718

NdisDevice dev;

// 71&) WirelessManager7} AF&5 1 A chd
/NE AHEE FE83IA OA 2738
if(WirelessManager.CurrentDevice = null)
WirelessManager.Finish();
WirelessManager.Start();

// Wireless manager®] Query Binding7} A
WirelessManager.OpenWirelessDevice();

/) TRARIL=9 devicename® devicedescriptiong
(2 4 A=) devol w483
dev = WirelessManager.CurrentDevice;
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E 7. HoURE FRSkE L12lE

{
A. if (all the CPs of Table are the same, CPi)
i. Treellndex] = CPi
B. else if (number of rows in Table == 0)
i. Tree[Index] = NULL;
C. else if (number of columns in Table == 1)

i. Compute §;
ii. Compute Entropies for each AP;

of CPi in Table;
iv. Construct subMacList;

1. generate subTable;

vi. end loop }
E. end if }
}
End Construct_DT

algorithm Construct_DT(nt[][] Table, ListType MacList, int Index)

i. Tree[Index] = for each CPi in Table, probability of CPi
D. else { // Number of rows !=1 and !A and !B and !C

iii. TreelIndex] = MacAddress of the AP with maximum Gain and array P, where Pfi] is the probability

v. loop (i=1; i<=number of Intervals; i++) {

2. sublndex = Index * number of Interval + i}
3. Construct_DT (subTable, subMacList, subIndex);

// Table with only one row satisfies this- condition

g3 p=olth
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