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Abstract Location information of mobile objects is applied to vehicle tracking, digital battlefields,
location based services, and telematics. Their location coordinates are periodically measured and stored
in the application systems. The linear function is mainly used to estimate the location information that
is not in the system at the query time point. However, a new method is needed to improve
uncertainties of the location representation, because the location estimation by linear function induces
the estimation error. This paper proposes an application method of the cubic spline interpolation in
order to reduce deviation of the location estimation by linear function. First, we define location
information of the mobile object moving on the two-dimensional space. Next, we apply the cubic spline
interpolation to location estimation of the proposed data model and describe algorithm of the estimation
operation. Finally, the precision of this estimation operation model is experimented. The
experimentation comes out more accurate results than the method by linear function, although the
proposed location estimation function uses the small amount of information. The proposed method has
an advantage that drops the cost of data storage space and communication for the management of
location information of the mobile objects.
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Algorithm PastSpline(mo_id, t_p)
Input: mo_id(Z}A 2J82D); ¢ p(zAe) Qo] AA);
Output: past_location(Ad t_pAA9 (x, y) FHE 3ty
Begin

moving_historyl X} mo_idoll sl t;<t_p <t;;,9 22L& 9

e 94 #x

(tim 1 i1, ¥im), (8, %5, 90, (i Xi 1, Yin ),

(v, Xiva, Vivo) 2

0l — ¢ 1] < t; 2] < tiop 3] — tiy

x[0] — xi—p x1] « x5 x[2) Xivp x[3] — Xivo

MOl yip yl1) — y; M2 < vy V8] < vy
x_t_p < Splinelnterpolation(t, x, t_p); // Fps(t,) &5 5%
y_t p < Splinelnterpolation(t, y, tj), W Gps(t,) &5 5%

past_location[0] < x_t_p;

past_location[1) < y_t_p;

Return past_location;
End

QuEFE 19 PastSpline 422 o]F Ao 2
& mo_id% BAS deje AH (pE JYe F
tp MNEAM 94X AR x tpd vyt pE FASAY
AFRE grgste Folth WA, A F4& 93 3%
2FH BIbHE FE357) A8 moving_historvel A
28 AR AR F, mo_id A i <t p=<ty,9
232 WEIE 439 9x AR
(ivra Xer, Yir )y (Biaa, Xigo, Yin ) T

(x4, v)8 7371 fs AR FH g
Fps(ty), Gps(t)E A3t Splinelnterpolation &5

FE%c 3 3EO AMSHE 9F @ te &F

g o7 Ak ol " A7 golm, x9) vy
ETR1 F5E FEr] A ol do x ¥} y AR
grojct.

AR F4E A% 2FEd FHE Ay gH e
o g 29 2t

(timy, %1, ¥ic1),
A

I r2 mlﬂl

2neF 2 94 FHE AD 2F4A P4

Algorithm Splinelnterpolation(time, loc, t_k)

Input: @ 33} 2FeQ) tal4le yalcd AREE 2% 49 1%
(timel0}, 1ocl0]), (timelll, lod1)), (time(2), lod2D),
(timel3], lod3])

@ del9] 2 Atk
Output: result(Ae) NH ¢ kA x T y HE b

tolepilo] 2~ A 31 A A 5 F(A04.10)

N: 1 27 ) 5(Nej 2k 401, o}
Begin
For i < 0, N-1
Hil < timeli+1) - timeli);
Fori <0, N-3
mdlil « 6 * ((odi+2] - lodi*1]) / Hit1] - Uodi+1] - lodil) / Hil);
mili] < Hlil;
m2(0] < 3 = (H0] + 2 * A[1])
mA1] « 3 = (H[2] + 2 * A1)
mIl0] < A1];
For i« 1, N-3
mlil < m2i) - (mIli] / m2G-11) * m3G-10);
mdli] < mdli] - (mifil / m2i-10) = mdli-10);
s[2] < mdl1} / m21};
s(1] < (md[0] - m310] * s[21) / m20);
If (FA] 914 F4) Then /EEA 2ZFeR19] 24 A=A
A&
s[0] < sl1];
sk3] « s[2];
Else //m1g9] 914 33, ot ~Za919] 4 A%z e
s[0] « s[1] - A0 = (s[2} - s[1]) / Hl1);
s3] < s(21 + A2l = (s[2] - s(1)) / A1);
For i < 0, N-2
ali]l < (sli+1] - sfiD / 6 * Alil;
blil < slil / 2
dil « Uodi+1] - lodil) / Hlil - (2 = Al * s[i] + h[1] *
sti+1D) / 6
dli] < lodil;
If (timelil < t k < timeli+1]) Then
result < dli] + (t_k-timelil) * (di] + (t_k-timeli]) * (b[l]
+ gi] * (¢_k-timeli]));
Return result;
End
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