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Methodology of Calibration for Falling Objects Accident-Risk-Zone
Approach Detection Algorithm at Port Considering GPS Errors
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IoT tuto] 22 RE 39 AXNAFRE L83 AL AN 7ed 0 5 Tdd 4
RN S8 Sih 22 GPS AlA el S Ak =
ALAHE AR dagEe e vt dFolt B A= GPS LS 1 T Y
HSehE AALAHE 79 HoAA danEEe 2R WHELS AL T "] 227 E
HE GPs 23 HolHE FEMFE st SEUEITE FAHNH dugdFe A5S
sl mAH AEFH IS FEsath HF A dagES tube] 29| YA 23} Im, 5me]
utel AA AL=7t 42 93%, 71%E UENTE & A7 FF Hulol29 Aee 1
FE e 24 2 HAe FoF d4Ee T 5 UE AR JdEn.
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ABSTRACT

Real-time location-sensing technology using location information collected from IoT devices is
being applied for safety management purposes in many industries, such as ports. On the other hand,
positional error is always present owing to the characteristics of GPS. Therefore, accident-risk
detection algorithms must consider positional error. This paper proposes an methodology of
calibration for falling object accident-risk-zone approach detection algorithm considering GPS errors.
A probability density function was estimated, with positional error data collected from IoT devices
as a probability variable. As a result of the verification, the algorithm showed a detection accuracy
of 93% and 77%. Overall, the analysis results derived according to the GPS error level will be an
important criterion for upgrading algorithms and real-time risk managements in the future.

Key words : Active safety management system, Port worker safety, Accident risk management
algorithm, Internet of Things (IoT), Real-time locating system



FHuU BAE S T 7o FTdhs HlFo] W ok AASEALT WA SAAE w2
TRt 2018\ 71 704% FEOE G20 H7F &AM Ade AR FHAEET =7t
AL FGel oJFde AEE Uhe AxE 19700 #2943 FYe] dAE FHISYHGDP) o2
Lhe HES 23t AgE B SEE o8t FEdstee 258 e fHuse 3 Y
< FEY FEFTLR o) gk, 58] FEUEF AFTFE A=EE F 997%% R Aol Tl
s @ vl T3 U 4 3tk (Korea Maritime Institute, 2018).

gk Sl o7k HEoly, =] oAt Aol BYRL] ol FolA= Xom T Aare] T4
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A & ATHKMI, 2017). ¥ AT IoT Hulo| 2ZHE 3
Qb Fobol]l AE3ly] S ALY HA daeEH U HHES AdSAh AR AR g
A ke 38 2 9 AL E, EAE gty {8 V1€ A7E nEsanh v o=
Fet AFE F ZEA E AT 99, BEE FAR 3 AFES Al BokR st FEstith
3 2 e EAENS 53 EAAHT At AAE 7o)l Budiyanto and Fernanda(2020)2 2
S (Fault Tree Analysis, FTA)Z 324 % 7} (Formal Safety Assessment ,FSA)E F3l I=d|Ao}
Jakarta©ll $1%$t Tanjung Priok &3 ZAE|olL] Ew]d dAolA dAS= 99 AAE B4tk Lu and
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ray-launching &1 2]&3% A7t SetHE AEet7] 93 52 mdS x9ste] @9 224 AL
AN2EE 98 AFFANHS ATEATh KMIQ017)E AlAIS] datoll A gk kAl kAL FE) o}
SAE A, AAA-AH-BEE TAHCE oI/EolHE &8 A I ¢ Jles 43t
of AABHATE ¢ 7SS W W A AR S dAsk BAEA S B AL} BF] S
A% ATEA AANG A7HEE 2 A AFEEFE AR A 71eF sl AT B AT 24
WHE 725 AR

A, g ) 224 A 84 2 9F 543 Bske] 98 Aotk Cho and Kim(2019) 33
g g i 2Tl e ATF FYHAL o ATIHE 182 Yol
A5 29 MAE JFol folstehe ZES AN Tajvar et al010)E AP AEF 71HE

L oA
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GPS 2AHE 13{3 &0 U HotE AtLSE 2dua|E 2F UHE Y

fato o]t ARRIT gAtold W SEAEY T S AAC ©E ke &
Tseng and P11cher(2017)1_ o 7158 T8 oF|FAAEY H4F JHF AR
o]-8-3| 7]}— d ue ]T’L 243 7te e <t 8 =

= el

= Wl A BAske S2Ake] FEjel B 12E EdE
AAZE QPR 3}?391 #e7t %fﬁ}ﬁh‘:— TEAYU W& AL Atk webA olHd ATE ZAE IoT
712 tHs s i SV 83 TRAY] A} B APA RS AR AEE Ve ATt

ojojA miAHtO R AHHFA Tes 83 ZEA FAY Y #dEd V| ATE AESTh
Li(2017)2 RFID, 10T, Hlo|E$ $4 7€ 5 o83ty 37t 222kt AnE s A
7V AT AN ARbARG god FEACA A1 dES AT F e A Y okd ZYH
g A 2ES AT shARE Ao G AlFe] 71Ee] e hHRbE e A !
Hatgom 91t et A= o] FojA A ¢h9dTh Bauk el al.(2017)2 71E B HE ARE 7|ZE
AAZE & Hed W Y9 oo thdk H2E Aoista 79 R 38| (Personal Protective Equipment, PPE)
of AHgE F7IH LR Aofste] @t F2A & 71Adst7] #13 RFID(Radio Frequency Identification) 7%k
A28 A g A gk BeAdE AASTE tRE RFID AIME 7He 2 g AF2A4 Qlzeprt 75
H 79 719k s A e A ALSHA FHATL o] FojE F (ks HellA IATE UATE Yue et
al.2020)2 ®a7} HAHAEE A3l ITS A1¥ 2R Connected 34 9] 25 &AL JPREE X3 =4
22 Y A A 2gA e EPAE BrdA AAZ dAste FIARE Xﬂ%’é}t— A a3t

& BAstAT B3z}l A 25 B2-E E3) Connected 30l e HollA dute] 433 fASioha
A A T 2HY A LHANA ABALE AT AF TAY ATFEA AFER /\]b]-ﬂé?_ 2 7
IAF AANA Fo e AASHATE olHH HEFA ok 71E AFto| wEW 77t EAY A
< Z83 U FAVIEe] 2EAY] S A, BElE] S8 A7, 85 vke As ¢ 5 Aok
T8y divke] A7 248 B4 € A AA BHAAME Zdte g Q1 2R 11 FE5E A
AskE W8S TR 7H‘315] RoH, Auk A4 74 f AT FALE FFAEE AXNARE &
g B AT vFS 2R Aodnh A A FAS 83 Ve A% =YS A% A7
)

oI HAOAE FofslA e, v

3 el WS BAS AAsA 2] 9Ed, o8 nek @%m A7t Bag Aoz B
ST el £ AT B ) o Clelsel YT S /164 A% 2 TEHE A9 0T 714
GPS S1A 2218 3ol 27 W/} HUEE AT, BUES) B3 A0 WA AN 08
2 ¢ S5 Y1 ALAU 2 AT B0 nede AL, UHE 4IE T W DA
QoA Wa) BAshe WA FAT FHOITHKMI, 2017). E AFoIAE Aoz AT G e
o Adold FA3t AYTANN AY QU 2EAV 2z HPE P 4L Y Avees
stel 478 FASGD Aol TR W, EF 5 YL AW T2A B9 ohe FAUE o)F
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AR RE WﬂM 25 Bl FHEE AXNAERE st AP AR FuEEE HAFEAT

oF FAT W& th3 Aol AAE] AAEAT dagE A5 AA I AFAA SAE IoT Hufol~

ANAEY YAAR FHAAEE vlg o2 QA4F(1~5m)ol e FF ] A

At HAFHOE akrEed WE AN E A AGEE Sl fA At mep AlueeHE ZEALY
Fe fE=

APEFE it AgsA AAsk=A AT 74 A388E TR AEE Ve AR <
A71% W LBPA, 2013)S EUE SEAV}F fdsitta Foste HEEE AT VIELE itk

E}% 270l M = Aol HZE WEI B4 Aud e Bl IoT Hubolz AlAlFe] AR 3 23t
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HE SR AR A AR, g AAndF derieo] A&He $3A WS Arstdtt 3%l
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II. Simulation test and data

1. Simulation network design and test scenarios

2 AFE #4ke A IOM Huld AN EFE 374 o4 2 gtk AR ojojZ e 7] A
S O g A wE A& old T2 1 VISSIM Version 20202 &-&3te] w5 YEYIE +53)
ATt ATe] F3F o ?‘%}J TEA ALY Aol eate] e duE|EE BAstE Zolr] wEo
ool W HEloly FAsE AYTHe 94 T Aol JFeAh Google map?} kakao map,
AA @A FYSF AE o] &3t FYUT T HEIE TS5k VEH A ARTFHo=E
Aoste 22AY £E5E 7|E ATE TAR st gubdl B3R £ E(0~6km/h)E o] F3tES A3}
AT (Yue et al,, 2020). =3+ eH8 A 8|Q1e] FAst 2hY §4E 7MY HES I FASHA Fd3k7] sl
Qe Hubo 2 RE oo]Zy o7 ZAHOUE §HEdte] olF 9 At A< iEﬁﬂEH +AYE 78
st Al ~zer o) JPLEESH L5 ALY €7 210-240melH WFEE(TO)LE £E)=
29 90~180me] A o2 YERFThBartosek and Marek, 2013; Choi, 2004; Jordan, 2002; KOSHA, 2018). wh&}A]
HEY D Yol 2Zguz 248 A7} 35~4ms2] FPEEE £2o)22 A ddEEE A
ol oA AAZE t7|ske AR FASHAT AFEETE 15~3msE HE A8 ?19] #0](40~50m)°ll
wet 7] AT OF 132~30%9] BE2E BY 5 Atk B AT o] [oT tuto] 29| A Y& S8l
GPS A5 BAG due|Fe] AFS T8k Zol7] Wi d4E5EE 18 t7Azke 2029 1173
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o2 AA s /\l%ﬂl 1A E4S FdsAT £ 2 dATodAe 7€ s F 2 S5 FAHY A5
< 8 FhEE wEEok AL, il A =
at7] wieell AlEdeld B4 9 AS 8-S FAeA ¥ A %_74% EEH HES T
ANEF ol NS F 1200329 Aol AAs g on, A4
£ AR FEst AlEH ol HlolHE FRSHAT ? % 2

Shzol™, 3% wiEe] B 74l 719 P olF MMAHE FHFTIE Lﬂﬂo}&l 10hz7}A] AT 2 HA St

o BN Sy

o,

2. GPS Data from loT device(Prototype)

B A7 AEdelA E A d AA dadgss EAse A
aeFe] A @QEQ A A] }L A& %Ziii Cide Al%ﬂhl’ﬁﬁl

7 AYREE 100%2 YERE Aotk 1y /é];q] 273 011/‘1“ IoT “JH}OV‘«] ‘383 g
d @RANA S22 Z8I153 71E4 S 125 GPS(Global Positioning System) 91478 K. 9_7'<]-7]' A
. 4o 2RE tulolzo] GPS £41712 AAZE $AHE AAARE el ze] AAAR 29w
of we} Tt YA GPS AE FAA FYAGAA A= A 15m ol EAS 4 Aok 1y AR &
Aoz e A 2 10T AolL el ze] A9 GBS 29) WAL AF AEFE F 1-2m ol
ANAEE FH7} 7hs3 94 H B A 2BI(DGPS, Differential Global Positioning System) 2] &2 A 3%
t}. DGPS WAL 71Z GPS YAZ2Y ALEE A 7F29 BAARE o] 83ty AL & = 7|E
ZA AL E o] &3] &8o] 7153t} (Bang and Hong, 2015; Kim et al., 2012). ¥ oA = DGPS #
o] futo] oA FRT AAFRE JHHst] A At wWE dadgs A%E AFS FHEATH
DGPS 4ol A AAg Aol 3] 7Fsd 5me| HAAxkek AAg o]F Im oW e #x]ext 5 2744
QAPHLE AT HutFor HAsArh

B AFoME HAZol 24 DGPS 9] W49 [T ¢ojgE turlo]l2= AAFo g Bk AXhRF &
oA FH3 AXNAE HolBE &8st AEH AN TR AANAHRY 2283 A=A 1A

= 7N &R (Open area), 23 (Work place), T2 (Rest area) & T3t FHstFoH Ax BE F+= 6
Aotk 3 AXNAR tolE e /2FAFS <Table 1>3 ZTh GPS YXHAFE 9 = (Latitude), 5
(Longitude) 7150l wg} 3= o, o]E ex1do|2 4sl7] 93l Haversine formulaE 283l mt
2 W73 A THCajori, 1993). XA KR 23H= B 1.5461m(Min Om, Max 4.7m)Z YEFSLTE

<Table 1> Descriptive Statistics of GPS Data from 0T wearable device(Prototype) (Unit: m)

Variable N;‘;‘:;lre:f Mean Median Mode |Standard error|  Max Min
Open area 207 24754 2.5 2.0 1.2196 4.7 0.1
Work place 156 1.3051 12 1.0 0.7627 32 0.0
Rest arca 325 1.0698 1.0 03 0.7265 28 0.0

Total 688 1.5461 12 03 10986 47 0
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18 ( —— Error radius 5m
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GPS 2AHE 13{3 &0 U HotE AtLSE 2dua|E 2F UHE Y

thell Mg &=l “40%%% TEARA H%*S-_ Rl —"ri'%ﬂ °)«: el iy %%l% =AskAL ok

Ae ZH oY 6}—?— oA Ha =Y 37 £(36m)13&% ‘-EOVM GLE}’E}E BAE L ok

g HUEBPT) S A% Hdde] viwded w2y I#le] ~xguERE Aoy 27) F(24m) oW EE
HAZE FAs AUtk 9 Ad7E 731 D Y E MiFdS ZAE 20ft(12m) AH Y 378 7)1 EGem)S
Level 1(Green) H4 b #e] +Fo & HAAsdon, A4 @4 wiwd 71E<] Aol 27 71%24m)<
Level 2(Yellow)Z 17} 7]%(12m)< Level 3(Orange)Z 243} THTable 2). & A2 dag]EolM A=
A PE FFE TESIE 7152 <Table 2>004 A AAA A 7|E3 P5 7des EU=E A
gatov, @ 22 A FE4 2 AR F8A AR ol FoAA it wEkA FE AA
Fuk Aol JEE tupo]~o] ] Al ZEA WA e A FEAS TElst] HAF Y
71¥ke] AWE BALe Aol

<Table 2> Risk Level Classification Criteria for risk detection algorithm

Risk level Qualitative classification criteria Quantitative classification criteria

Level 4(Red) A dangerous situation in which an accident can occur immediately. [, <6m

Level 3(Orange) A situation in which an accident is' likely 'to occur without notification ]<12m
of the surrounding environment.

Level 2(Yellow) A situation in which the Pott—worker is. aware of th.e surrounding situation 1 <24m
and is able to actively avoid it.

Level 1(Green) A situation in w}fich a response or aYoidance i.s ‘p.ossible withou.t being aware I <36m

of the situation, but there is a possibility of an accident.
Level O(Blue) A safe situation without the possibility of an accident l,=36m

| Start |

Level 1(Green) message alarm

Level 2 (vellow) message alarm

Level 3 (Orange) message alarm

Level 4 (Red) message alarm

Aelold A7 dete Ao dw LS FF AA RN s AP s Bl
EE AA AAT ALY 71El tall A olrE BAske 353 Beko] desit ASe AT &Y

79 A AA daelFY BAE9 $MEx 47t <Fig 1>, <Fig. 2>°l AASFST

fd
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GPS 2AHE 13{3 &0 U HotE AtLSE 2dua|E 2F UHE Y

IR ~=ZE Y AT HIHA LaudSS AFTY Wl A2 22AE Adsiva adst
of AFALE AFes AAHJT S FEAL AAAH R a7t T, A8 x| Ato] &%
AFHAE T F gtk £ AFdAE olEg 43S Confusion matrix 7|5k HA HATE TaAT])E
FalseZ Tl <Table 3> #Zo] £731%th. NN(Normal-Normal), DD(Danger-Danger)= 8¢ #ttho] o]
Fo}x A}go]v] ND(Normal-Danger), DN(Danger-Normal)> 912 2t 2 <la) &5H #A-S 3 A3lolt), d
£ 0] SEAVT YE T (Dangerous area)d] 2ol AT AR AZ QI3 FFFH YF ok A
5 % d-F-(ND), False alarm©] =¥ Zlo|th WHHE Z227 A7 ol HIsH oy X LAE Q1S
oo Aok FF A-DN), dHS A B=Th DN o] 7P A8 Bolgta £
Olljr. 2 AFME fAARE s ZXE FES oF7]ske= DN, ND 485 EZ3te x| eat 79k
duglF B HHES At fX At wE HA AFEE skl £45H

o

do
EI_.J
_IR

>

|
i

<Table 3> Confusion matrix

Error-induced position
Classification Normal Danger
(Outside of dangerous area) (Inside of dangerous area)
Normal
Actual (Outside of dangerous area) NN ND
position Danger
(Inside of dangerous area) DN Db

B AFelA &&= GPS o] B3 AAe A E el i ZEA} A i o<l
o] sH|(ofE EFE] Bl 2JRE=)o|t}. o]F oA ZEATV} G Ao E 7S IoT floi#E Hulel
20 o i) o] F Aol AXE = XA Hute] 2o Ay @A 7|E2] s wet EAl 9
A L27F 0.1mE 3= WEe] B AT HAAE /‘]Efﬂlolﬁ Foll Al FREE Aot T
Om= 7Hgste] TA8HATh weks Z2AE oT o2l Huto]lxoi FH= eahs B4 tigdo s
AARste] AFE T3R5I DGPS HAlolA A HAE Ao Y exte A% A2 oF smE UER
on, FT AT WA 5 7eNAS B dA| 71eF £ Im o|UW7A A o] 7H5SFTHKISA, 2017).
met B Af s BAS A3 NRIES Im, SmE AAs vlnEAS F3

AAAHE 2] Apolo] WE AR HAGEE A7) 913l loT Aloiaﬁ-t’— Hupo] 2 AAFOZRY 3
3 X AHRE A4 EEWHS(Continuous Random Variable, CRV)E 3= 2] & X 8<~(Cumulative Distribution
Function, CDF)E o] &3t X AR exe A4 o2 SHHE A5E A454Q 7 Yo #e st

7] WiEo] A&ESgEHSTE 9T, AEFEUTY FHEELIS(CDRHE FEEEE < (Probability Den51ty

Function, PDR)E &3k Zlojth. & dA7te] F3h3 wfAQl Fab AddiiFolAq =33k 689709 #1417
202 FELEYT (o) THEEZET Fl2)E E23I8T 319 AXBE= FdAHY "”r]ﬁd?o—“?

Zdole] A7 Ajbsl, FAE L) uhy Zb T ¥l '}% | i;“% E‘_ TE ST F AUTh
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k= emax+|l _le_r

@

Eem )

_EL

714
€hi =7“z11 i2l YA koM X}&(Error rates) (i=1, 2, 3, -+, n)
E=AEEolA W AA $X|(Actual position) (0 < k < 4.7)
emae =24 X AR 2R H) o4
1,="3tH A gl (Relative distance)
r.=T2 A YXF R 224 (Radius of error position)
ry=ZE ol ZFT7E AP (Radius of danger)
N =AA i oA FE F (i=1, 2, 3, -, n)
N=91RE i 3 & &

_L4

T,

Probability T

| I le ™ ]
| | Y |
[ T [

Cumulative Distribution Function F (x)

Probability Density Function f(x)
2.00%
1.80%
1.60%

50.00%
45.00%

40.00%
— 140% . 35.00%
£ 0% € 30.00%
= , E
Z 1.00% = 25.00%
H = 20.00%
£ 080% S 2000%
= 0.60% £ 15.00%

0.40% 10.00%

020% 5.00% M

0.00% 0.00%

1 0 1 2 K 3 4 5
Ervor (m)
4.7

p(k<x<4.7)=f

k

<Fig. 3> Procedure for calculating error rate based on

ol ==
A= 24

AA =S

<Table 4> Radius of Hazardous Areas and Scope of Location Errors

f(x)dx

A”oly AGFde 224 F2 AAS Y3 AAHE A
21S ggste] Mg Aok 74 9A 2

AR

W= dol7] wiEel e
S 2PE Al E W& <Table 4>° AAISHATE Sm -?‘]i]_‘}_i}gl
FELE= 1710] gtk webAd 7 £2&

AGEA wRAA B Ao wE o

Type Level 1 (18m) Level 2 (12m) Level 3 (6m) Level 4 (3.5m)
Error <lm 177 < 2?4142 <19° | 112 <2?+¢? < 13? 52 <+t <7 | 25% <a?+y? < 4.5
Error <5m 137 <ax’4y? <23 | TP<ai+y’ <17 12 <a’+y? <11? 2ty < 3.5
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IV. Results and discussions

E AT A E VISSIMS B3l A& A8s sty on 78 (1hz, 2hz, 10hz), A3 F3E F 9
Mo Aug] Lo st £4& FetAth AR AUl T4 b2 eag 2 HA HYgEE
wate] AAEFACH, o] g o R dugE HAAE AT AA A LAE HES T

AEF oA oA AAG AP Avel o wEl AR eatd mE daelFe] AA
WAL WA FHFZ7F e Wl AT AA BELS 123217003 W E o8] BAHE AL
2 BE = 1md 9 8597/M(AA AB= 93%, 23HE 7%), Sm W] 2,84970 (A AT 77%, LA-E 23%)
2 Uepth X eate] Futel whet XA R} Ele A9UF BY) ulEel <F 3u) o) a7t F71st
t Aoz BYFEY. E3) F A3 EF Level 304 A=) /b @e Aoz yYehdEd, o
level 2, level 4 793} Aol 7H40] 714 F7] W&ol Z5EE ARE =& 447 T7iete Aoz
ek o] tigh A3 <Table 5> AAsHATH

<Table 5> Results of detection accuracy in accident risk algorithm (Frequency 1hz)

Error range Classification Level 1 (18m) Level 2 (12m) Level 3 (6m) Level 4 (3.5m) Total
N, 255 328 198 77 859
Im N 5,286 5,109 1,302 624 12,321
Accuracy (%) 95% 94% 85% 88% 93%
N, 1,253 1,029 544 23 2,849
5m N 5,286 5,109 1,302 624 12,321
Accuracy (%) 76% 80% 58% 96% 77%

<Table 6> Results of detection accuracy in accident risk algorithm (Frequency 5hz)
Error range Classification Level 1 (18m) Level 2 (12m) Level 3 (6m) Level 4 (3.5m) Total
N, 1,286 1,695 779 274 4,034
Im N 26,314 26,059 6,705 3,107 62,685
Accuracy (%) 95% 93% 88% 91% 94%
N, 6,354 5,251 2,722 126 14,452
5m N 26,814 26,059 6,705 3,107 62,685
Accuracy (%) 76% 80% 59% 96% 77%

BERFH F717F she W o] gehE Ahal AdTY AT AA deEe] A8 dds e W] 23

oF & Atol7t A &2 AR Ueiyth ole duiAE 7Iuke ged dagEol, AX At mE B
A W Eo] F7)d wet HAFA 7] WEd FASE AoE ATHT Shz, 10hzo] WE AlEH A A3
= 7217} <Table 6>, <Table 7>°l A|A5+4 T}
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<Table 7> Results of detection accuracy in accident risk algorithm (Frequency 10hz)

Error range Classification Level 1 (18m) Level 2 (12m) Level 3 (6m) Level 4 (3.5m) Total
N, 1,279 1,756 799 529 4,362
Im N 53,283 52,199 13,419 6,657 125,558
Accuracy (%) 98% 97% 94% 92% 97%
N, 6,445 7,390 3,316 272 18,424
5m N 53,283 52,199 13,419 6,657 125,558
Accuracy (%) 88% 85% 72% 96% 85%

V. Conclusions

grrolghs 7t YNl =29 Hw s w AF 583 9 kA 53 st F7 ) A 7 A
By 9 Ff, &80 ARFEE ozt & 4 ok o] 5460 whek A g o] A%t V2X(Vehicle to X)
7145 do] P2X(Pedestrian to X)= Bt} WA Agate] #e|d Ak £ AT olgld Idure I8 &
A& &g3te] 10T dojels tulo] 22X E F3% 2242 AANARE T8 FAT 5 e HdHE 7]
£ AASAL AR x| e daeld: BA S AAs

B A7E GPS &4 A e % /A Aol @k Im oW, Sm o|u] T 27HAR FEIF A4S
FYFATE A71A HA 3= AA oT tute]l AAFLZRE 3% YAHE ARE HoEASRE

TFE3te] BAVNEE AR FEUETTE et B AFolA AT BY PHE LE3ith =5
AA Ao EYHA @ duEF Ve BAS 3 PHEY AFS Hd dloj=d AHol FAst
A7 Al AFATEES vAF 1ERF AEYolHog FTHAL AEH A YEYIE ZEAY o]
TEA, R 2xdue U, I 229 B L5 AEYoHoRE FEs B AMdHoR A

Atz st Th o]olA] Abal §1@AES AAE] AT FaEFS dojxd r|Eo R AHo|HE FAst
e 22X RE AAE A et H3EE s A9 F JES AAFUL A7A A
AP 558 A Fvt A A %%‘541 JE 22 ALY By wiwde] 9dHE o4 AYE 71
TO R st HFAAE MFHOE F7F AASAT

B AT E ARG YA A B YHES B8 W 78 HrkE 9% FEs FHEETF(CDP
7IHke] &S B oA RS HASYoH I A eATF Im oluiQl A5 HA HE=T} 93%, Sm
oY A$ 77% BEE Hol:= Ao E Yehyith

2 ATFNA AN X3t 7Rk duElE B HES 4 F419 oT A8 & tufo] 28] By
GO E A A= P PHECE &89 5 vk Yoyt BHd IRk o b #E Y FES FIAIE
AL BE vy BAVE 71 ALFPAY Y B kA MdS HHATE 7E PHESRY] AT
= @ 7 Ue ACE Fudith T8y oty dARY] A7E A 2AS AdAe et 22 FUHER
AT 9 ®eto] Fasith AA, B AFoAe AA FetelA F3 g oT tulolx AAARE vg o= &
EREE A AlEdoldolgte tAl 8444 £4& Faenh 22y ole 7 71,
P AA Yulol~g Fal AZE S P Ff SEHAE TEIY HERS AFE avt Aok EA,
B AT E T 49 AP s 7 AAE Al ALF Ve Al 2 g @4 viwd 9 V&
AT kY] AR5 AASAh 28y ol Nt @3 AA 222 2 Ao AXste] 3, HSE 7]
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o] ottt webA AAl ko) ARdARl S-S W A7 B AERAE S ﬁ# F3HA Al 71ukst
SAE ARE o] Beo] adEn AA, 224 B AR X8k dojH & tute] s A
2 ”7417} éﬁo}ﬁ}. B AFolAe dags 7] s a2 Agd AR SEFAA AS U
AHS ARt 1Ey 2220 B4 ek ZAdeA el os) R 3 Xﬂfﬂf%ﬂol
°la 37, e @ BN ATHe AR 85Ut ooy dagFe] JHAe SthiskE
gtk et 2o @4 F4 dEHlx & AT F s Hukel: AR S TS0k f&ﬁk

= 7= IoT I‘JH}OI 25 F8F F Y B Ve A 5 GPs LS 1T A AA &
aE|Fe B PHES AT dol oojrt ot &% vl &t 873 5l vl AT A B
2, TEAS 2ntEE B [T HHbo]2ste] FAle 83 dddd] e A ool Fo3 94ge ¢
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