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Abstract : Indoor-positioning systems are usefill to various applications. Navigation system is one of the most popular applications, which
needs the information of directions of nodes’ movements. Specifically the applications should get the information in real-time to properly
show the current moving position of a node. In this paper, simple vector-based algorithms are proposed to compute amount and direction
of changes of azimuth of mobile nodes’ heading directions using existing indoor positioning systems in indoor environments where azimuth
sensors do not work properly. Previous algorithms calculate the azimuth changes by too many steps of topology-based formula. The
algorithms proposed in this paper get the amount of changes of azimuth by simple formula based on vector, and determine the direction
of changes by the sign of value of simple formula based on the previous movement of nodes. The algorithms are much simpler and less
error-prone than previous ones, and then they can detect changes in many location-based applications as well. The performance of the
algorithms is proved logically and mathematically.
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Table 1 Direction of node’s previous movement was up or

downward
(a) moving direction depending on changes of X, Y values

AN

Table 3 Direction of node’s previous movement was
arbitrary
(a) moving direction depending on changes of X, Y values

Previous Movement(condition) Most Recent Movement Previous Movement(condition) Most Recent Movement
X change|Y change| direction | X change direction X change|Y change| direction Y change direction
X > X counter-clock Y > Y(Xy counter-clock
X=X|Y<Y \L =] s | Y :
/ / X < X clock X=X\ Y= 0 /‘ Y < Y(X)) clock
Xi > X clock Y > Y(Xy) clock
X=X|Y>7 T . ; |y k
J J X < X counter-clock X <X|Y >V \ Ye < Y(X) counter-clock
(b) Integrated and simplified determination of moving direction Y <xlv<vy / Y > Y(Xy clock
Previous / Y ' Y < Y(Xy counter-clock
s Most Recent Movement
Movement(condition) Y > Y(X) counter-clock
X change | Y change X Y changes direction X >X|Y <Y \4 Y, < Y(X) clock
x|y ey LOEDXXX) >0 clock
/ ' / "] (P Y)XXX) < 0 | counter-clock (b) Integrated and simplified determination of moving direction
Previous
. Most Recent Movement
= . Movement(condition)
Fo ol =] w7} A A F -2 9] . . —
[#5ele <] o F el s (e _Flg 4@ X change | Y change X, Y changes direction
b () 20 W A ole o WAy} vik Wste] me Y % x|y + y [XXIXAYX)) > 0| counter-clock
o] 5 S ¥E A5y Table 2 @< 2tk AA o5 v / Y " X)X (VY (X)) < 0 clock
Wash A% olFe) x WSS Bl (122 E, 1
#el 715l whet Table 2 (o 2ol =29 HF oI5 WS [4 (16) W] Fig. 5914 AR Ue] 24 Aip= WA
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Table 2 Direction of node’s previous movement was right — & 7 A A3} K A7 ] Alo|Z} £JOK (Figure 404 #& Ao

or left-hand side
(a) moving direction depending on changes of X, Y values

Previous Movement(condition) Most Recent Movement
X change|Y change| direction | Y change direction
Y, > Y counter-clock
X>X|Y =Y —> J
! / Y, <Y, clock
Yo > Y clock
X <X |Y=Y | € .
/ ’ Y, <Y counter-clock

(b) Integrated and simplified determination of moving direction

Previous
Movement(condition) Most Recent Movement
X change | Y change X, Y changes direction
X~ X)X(XY) > 0 | counter-clock

X +X| =7

! / X X)XYY) <0 clock
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(FAZY) + 2a+h) = 21 (17)
a+b=1-06 (18)
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