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Ozet

Guniimiizde konum bilgisi, gelisen teknolojik imkanlarla birlikte insanlarin ihtiyag¢lar1 dogrultusunda
anlik olarak da yararlanabilecekleri bir kavram durumundadir. Ozellikle Kiiresel Konum Belirleme
Sistemleri (GNSS) bu durumun olugmasinda en énemli etkendir. GNSS teknolojisi kiiresel diizeyde
bircok alanda kullanilan ve kabul gbren bir teknolojidir. Ancak GNSS teknolojisinin de
konumlandirmada bazi zayif taraflar1 vardir. Sinyal yapisindan kaynakli olarak kapali alanlarda iyi
performans verememesi GNSS teknolojisinin zayif taraflarina  Omek olarak verilebilir.
Konumlandirmada, GNSS teknolojisinin yetersiz kaldigi durumlar ic¢in farkli ¢6ziim Onerileri
gelistirilmektedir. Bu ¢dziim 6nerilerinden bir tanesi de bluetooth tabanli Beacon teknolojisidir. Beacon
teknolojisi, bir Beacon vericisi tarafindan tek tarafli gonderilen bluetooth sinyalinin bir alic1 tarafindan
kaydedilerek degerlendirilmesi diisiincesine dayanmaktadir. Gonderilen sinyalin  giictindeki
degisiminden yararlanilarak alici ve verici arasindaki mesafe belirlenmektedir. Konumlandirmanin
disinda Beacon teknolojisi, reklam ve tanmitim amagli da kullanilmaktadir. Alisveris merkezleri,
havaalanlari, hastaneler, metrolar, kamu binalari, miizeler ve daha birgok yerde Beacon teknolojisi
kullanim alan1 bulmaktadir. Insanlarin Beacon teknolojisine yonelmesinde tasarimi, mobil telefonlarla
kolay entegre olmasi, diisiik enerji tiiketimi, maliyeti gibi durumlar etkili olmaktadir. Konumlandirma
amacli Beacon teknolojisinin kullaniminda tiggenleme, parmak izi, yakinlik algoritmalar1 bagta olmak
tizere farkli konumlandirma algoritmalar1 da vardir. Bu ¢aligmada kapali alanlarda Bluetooth tabanli
Beacon teknolojisinin navigasyon amacl kullanilabilirligi arastirilmistir. Calismada kapali bir alanin
haritasi, kapali alanin disarisindan kapali alana koordinat taginarak elde edilmistir. Bu islem sirasinda
GNSS alicist ile elektronik uzunluk ve ag¢i 6lger kullanilmistir. Elde edilen harita mobil uygulama
yardimi ile akilli telefonda gorintilenmistir. Konumlandirma ydntemi olarak yakimlik algoritmasi
secilmistir. Beaconlarin, kapali alanin haritasi iizerinde yakmlik algoritmasina gore yerlesim plam
yapilmistir. Yapilan yerlesim planina gére Beaconlarin kapali alanda aplikasyonu gerceklestirilmistir.
Kapali alanda Beaconlardan gelen sinyaller mobil telefon iizerinden alinarak harita iizerinde konum
bilgisi ger¢ek zamanli olarak elde edilmistir. Calismada Beacon teknolojisinin navigasyon amacli kapali
alanlarda kullanilabilirligi yakinlik algoritmasiyla test edilmistir.
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Abstract

Today, location information is a concept that people can use instantly in line with their needs, along
with developing technological opportunities. Especially Global Navigation Satellite Systems (GNSS)
are the most important factor in this situation. GNSS is a technology that is used and accepted at a global
standard. However, GNSS technology also has some weaknesses in positioning. The inability to perform
well indoors due to its signal structure can be given as an example of the weak sides of GNSS
technology. In positioning, different solutions are developed for situations where GNSS technology is
insufficient. One of these solution suggestions is bluetooth-based Beacon technology. Beacon
technology is based on the idea that a bluetooth signal sent unilaterally by a Beacon transmitter is
recorded and evaluated by a receiver. The distance between the receiver and the transmitter is
determined by using the variation in the strength of the transmitted signal. Apart from positioning,
Beacon technology is also used for advertising and promotional purposes. Shopping malls, airports,
hospitals, subways, public buildings, museums, and many other places are the usage areas of Beacon
technology. Factors such as its design, easy integration with mobile phones, low energy consumption,
and cost are effective in people turning to Beacon technology. In the use of Beacon technology for
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positioning, there are also different positioning algorithms, especially triangulation, fingerprint, and
proximity algorithms. In this study, the usability of bluetooth-based Beacon technology for navigation
purposes indoors was investigated. In the study, the map of indoor was obtained by moving the
coordinate from the outside of the indoor area. During this process, a GNSS receiver and electronic
surveying instrument were used. The resulting map was displayed on the smartphone with the help of
the mobile application. Proximity algorithms are chosen for the positioning method. The settlement plan
of the Beacons was made according to the proximity algorithm on the map of the indoor. According to
the settlement plan, the setting out of the beacons was carried out indoors. The signals coming from the
beacons indoors were received via the mobile phone and the location information on the map was
obtained in real-time. In the study, the usability of Beacon technology indoors for navigation purposes
was tested with the proximity algorithm.
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