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Ambulation 3.00
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Automobile 92.78
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olgt A&H X delH e olgE Fotslr] 9k A A E (pre-experiments)ol i3l A gk},
o] AL A AXNAE FAES A Aol 714s FejollA & A Bt AAdelHE FHEAT. A
HA X AZE AX= 489 Garmin GPSMAP62s ©.ZA 5814 GPS ©lolH +3< 9 AFREUTE. F WA
AAAE A 489 A AYA 1oz, o] FXlo] A4dH 3G 7|AF(3MBS)LEFH AXHAE dHolHE
A7) 93 AREEATE. 3GBSE ol&3te] & A dolH ¥ WS oHE e Aolgtal FHI o™, GPS
9 3GBSEHH 42 fAdoly BT odEE yERd FHolzta 53¢t 53] AUldAE HAAF deE B
Q Roleba #5a9e. o AARe Adhe ® 20 BAHC] ATk 2% AAelE A% A HAle: of
HE vehd Ao, 7] @9+ " H (meter)olth.
x 2
Builc!ing 3G Base Sration GPS
n{ Data Point) 893 n{ Data Point) 2186
niError Point) 434 n( Error Point) 939
Error Rate 48.69 Error Rate 43.0%
[nside E[Error Dist] 52.5530m E[Error Dist] 43.5506m
Max(Error Dist)  156.7578m | Max(Error Dist)  10769.72m
T EivovDiat 32.6859m FEvrorDigt 370.6034m
n(Data Point) 331 n{ Data Point) 1GY0
niError Point} 122 ni Error Point) 208
Error Rate 36,9% Error Rate 12.3%
Outside E[Error Disi| 52.6618m E[Ermor Dist] 4.4498m
Max(Error Dist)  206.3526m | Max(Error Dist) 51.7789m
T yrar Diat 23.5953m T EyrrorDist 7.1696m
X dolE ZE-E oA 7 AAatEY, e ARl EAb(variance)d HS A = ok F53 ulel 7
o], 3GBS7F ¥ & dlgl &S yEElen, dele arE 9 5, oy A7 AdigtE ¥ zlow, de 279
#FAAE 9 AT, Garnin GPOUAPG2s A P ABE ele ASol® nAel Smel 2Ase] ALgie] 9
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[gare]E 1]: ol s =gl o3 A=

Require: Py // At least one initial tuple is required

Require: window size n

Require: user sensitivity level s

Ensure: Check validness of new position tuple

Ensure: Calibrated series of tuple {P; : t=i>0 } for t inputs

Require: 1=0
© repeat
Get Piy1 // Acquisition of new tuple, if exist

1

2

3 Construct MAgeea(n) with {P; : max(i-ntl, 0)<x<i}

4 Construct MSDgpeea(n) with {P; : max(i-ntl, 0)<x<i}

5. Set MAgpeed = MAgpeea(n)

6 Set MSDspeed = MSDgpeea(n) // Moving Window Construction

71 Set Vi = (dist(Piy,Pi))/(tin-t;)

8 if ((Visg > MAgpeed + 5 X MSDgpeea) O (@i11 2MAXucceteration) ) and (Visy > MINgpeea) then
9 Mark Piy; as filtered. // Filtering

100 end if
11: lf (Vi+1 = MAspmd + Sg9.5 X MSDSngd) and (Vi+1 > MINspccd) then

12: Set Vig = MAgpeed + Sog.5 X MSDgpeeq // Calibration of Speed

13 end if
14: if di+l = MAXacceleration then

15: Mark Pj;; as filtered
16: Set Vin = MAgpeea
17: Set ajy1 = MAXucceleration // Restriction by Maximum Acceleration

18: end if
19: Seti=1+1
20: until Exist no more input of positioning tuple

* [Lag]E 119 36 WA 5 ool WREY FEo] EAEE AS, 27 ne 4ESE NS A% A b
oJHE FH|E 4= k. thale] e o ARE o] &3l BAd Adn$-E AT 5 gl

# [FaElE 1]dA] 8~10 HAl & : 7Tt £58 FEHHPS 9T g EHE AMEE 4 9oy M= b
2o ARgd g JAIRE, BF x4 gebuE (throttling parameter) 24 7HFE 4 Atk £ Vig ©] MAgee

+ sXMSDgpeed 2 FHIFE 29 'olF5H2F7Hmoving significant interval)'9 #S BWHE HAYAL A}
] HHEh. sE AFEELY FoF(significant level)S YeRATEH.

L (ZagE 1]dA 11-13 HA & ¢ shuy B2

o

§E7]- 1;11:"‘ 2—?:]__ MAspeedg}' MSDspeed %}Oﬂ Ogﬁg:% —?—7—”},]13% }\\_].

F3-7F(confidence interval)el &3 e FAEY oHE xdsy] WFo|, FEH-olHojof sl= FEZo)
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Algorithm 2 o] S 9 E$ oA E 93t £xo] =4
Require: P, // At least one initial tuple is required

Require: window size n

Require: user sensitivity level s

Ensure: Check validness of new position tuple

Ensure: Calibrated series of tuple {P; : t = i >0 } for t inputs

Require: i=0
. repeat
Get Piy; // Acquisition of new tuple, if exist

1

2

3 Construct MAgpeea(n) with {P; @ max(i-ntl, 0) < x < i}

4 Construct MSDgpeea(n) with {P; @ max(i-ntl, 0) < x < i}

5. Set MAgeed = MAspeea(n)

6 Set MSDgpeca = MSDgpeea(n) // Moving Window Construction

70 if ((Vis>MAgpeeats XMSDgpeea) 01 (@541 =MAX cceteration)) and (Vi >MINgeeq) then
8 Mark Py as filtered. // Filtering

9

© end if
100 if (Vin= MASpeed‘FSggﬁ x MSDspeed) AND (Vi+1>MINspeed) then

11: Set Vitsr = MAgpeed 1 So9.5 X MSDgpeed // Calibration of Speed

120 end if
13: if i+l = MAXacceleration then

14: Mark P;;; as filtered
15: Set Vip = MAgpeed

16: Set aj+1 = MAXacceleration // Restriction by Maximum Acceleration
17:  end if

18:  if (P; marked as filtered) then

19: Set Vi = ((Visr = Vi) X (ti = ti-)) / (tin = tim) + Vig

20: Mark P; as interpolated // Linear Interpolation

21t end if

22: Set i =1+1
23:until Exist no more input of positioning tuple

1&
19] 7t2%e dEHos d2 AXdHelH FE JdY92a(F, BY2¥)E UeUH, MEZH2 dRgd
il = = 19|

g
A%E 2 X dolE FE mE Hxolt). A olB9Ege T nol 109 oz Ao ¢
O]%'d};—"ol‘ Udoﬂ %XH—S]'"E_ 107H‘O/] 'Qti:—%i“?*a MAspeedﬂ/ MAspeed + S99.5 X MSDspeed'E_ ]J—t?:x_ T 2}1\21]:1’ O] %/1“0/]
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[0066] Algorithm 3 : o]F L= o] &3 AFH

iy

Require: Py // At least one initial tuple is required

Require: window size n
Require: user sensitivity level s
Require: error tolerance of distance ETp

Ensure: Check validness of new position tuple
Ensure: Calibrated series of tuple {P; : t = i >0 } for t inputs

Require: i=0 // V; is speed calculated from P;; to P;

1: repeat
2t Get Piy1 // Acquisition of new tuple, if exist

3: Set Vi1 = dist Py, P/ (ti — ty)

// dist(): distance between two geographic coordinate system points
Set MINgwed = ETo/(tin - t;)

Construct MAgeeq(n) with {Py : max(i-ntl, 0) < x < i}
Construct MSDgpeea(n) with {P; @ max(i-ntl, 0) < x < i}
Set MAgpeea = MAgpeea(nn)

Set MSDupeet = (MSDypeea(n) > MINgpeed) ? MSDipeea(n) © MINgpeca

// Allow minimum room for moving significant interval
9:  Set Vlatyy = Illatiy, latil|/(tiy = t7)

10:  Construct MAyiaiitwe(n) with {Py @ max(i-ntl, 0) < x < i}

110 Set MAviaticude = MAviatituae(n)

120 Set Vlonjy = |llong, loni|l/(tiy = ti)

131 Construct MAyiongitue(n) with {P; @ max(i-ntl, 0) < x < i}

141 Set MAyiongituse = MAviongituae(n)

150 if (Vi > MAgpeea + 5 X MSDgpeed) OF (@is1 =MAXucceleration)) and (Visp > MINg.q) then
16: Mark P;i; as filtered. // Filtering

17 end if
18 if (Vi = MAspeed + Sg9.5 X MSDSpeed) and (Viy > MINSpeed) then

19: Set Vig = MAgpeed + So9.5 X MSDgpeea // Calibration of Speed

20t end if
21: lf ai+1 = MAXacceleration then

22 Mark P;;; as filtered

23: Set Viy = MAgpeed

24: Set aiy1 = MAXqcceleration

25: Set latin = lat; + sign(latiy-lati) X MAyiagiwge X (tin—tio)

o N o Ol

26: Set lonjs; = lon; + sign(lonis=lon;) X MAyiongicuge X (tis—ti-1)
// Restriction by Maximum Acceleration

27: end if

28: if (P; marked as filtered) then

290 Set Vi = (Vi = Vi) X (i - ti-0)) / (tisn = ti) + Ving

30: Mark P; as interpolated // Linear Interpolation of speed

311 Set lat; = ((latjm — lati) X (ti = ti-)) / (tjm — ti) + latis

32: Set lon; = ((lonjs = lonj-) X (t; = ti-)) / (ti = tiz) + lonjy
// Estimation of Position by interpolation

33: end if

34: Set i=1+1

35: until Exist no more input of positioning tuple
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[FaE]F 3]oXE 49 AYLFE &3y A vy ELy7F EgEtds)). 4 (usual) EAAMY
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4 iz

il
o
]

off Ho
i1
1o,
- o >

frogzte] 00] old #HE ZEF & F k. =, ELE ol&Fo2ZA MY A2yl CEPEE /i
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