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If a fire breaks out in a building, occupants can evacuate more rapidly if they are able to identify the
location of the fire, the exits, and themselves. This study derives the requirements of system
E-mail : tdk8481@gmail.com development, such as distance non-limitation, a non-additional device, a non-centralized server
system, and low power for an emergency, to identify information about the fire and the location of
evacuees. The objective is to receive and transmit information and reduce the time and effort of the
Received : October 24, 2021 database for location tracking. Accordingly, this study develops a server-independent system that
Revised :November 17,2021 collects information related to a building fire and an evacuee’s location and provides information to the
Accepted : December 1,2021  evacuee on their mobile device. The system is composed of a transmitting unit to disseminate fire
location information and a mobile device application to determine the locations of the fire and the
evacuee. The developed system can contribute to reducing the damage to humans because evacuees
can identify the location of the fire, exits, and themselves regardless of the impaired server system by
fire, the interruption of power source, and the evacuee’s location. Furthermore, this study proposes a
theoretical basis for reducing the effort required for database construction of the k-nearest neighbor
fingerprint.

Keywords : server-independent system, fire information management, indoor location tracking,
service set identifier, k- nearest neighbor fingerprint algorithm

1.ME

[ -

1.0 A9 HHE H =X

-

2020 2] A Y A= 2015 thH] oF 13% FASHARIRE, AFEAF = ©F 44.3%, T3t = ©F 4.4% 576kt
[1]. =, APAL= 0:174]Q SP7t E7kekal Qlek. B a0 22 EEA 7 ARS S ti R AS5EelA SFA
7HESHA, iRl 2H41 9] 91219k 2FAf 9] 917], S719] /1A E ERIsH ] oj# 9 E =, T Qg = B S 4 3L
o} ASEofA AT Sk HeiE TAA17]7] 21541 bluethooth®t radio frequency identification(RFID), near field
communication(NFC), wireless fildelity(WiFi)Q} Z-2 RHY 7]7]of Zote FXAFEA7]|&-S AFESIAL 9loH, o] & 53]
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Aol S S} T, AR 5 o] SRR S AE 4 2IrH2,3]. Bluetoothis RHH 7]7] 7] A2 SalA
ARE WekslE 27)e] BAvl40|ng, S imel e A4 AR Aol A3k}x oItk thmA7E RFID S
NFCE A18:310] 51414 2 & 5-415}7] $Jall A= RFID 2]57] 5-& RFID E0] F5ke mekel 71712 717 11 gloof gt
[4]. T3, TAHS 1 71715 RFID 810 717k 714710 Sl g 5418 4= QIEHS,6. 2, RFIDE ARg:3to] 317
ﬂ_uf S A1517] QIaIAIE A 2]} AlRtERe A7) Slch, WiEi REIDO] v18) SASA1S 915t 712)7} Algi=o] 2] ehlrt
[7,8], WiFiS AH85to] S-S 204517 SIslAE 59 A7t B asieh, 05 sl e 59 AW S EaiA il
Aho] mukel 7]7]2 248 4= 917] hEolck. SHAIE, o 7L shAfe] &atEl AL Hto] AehEThe, SRS dh]
Aol 7] 4145317 AL 4= GITHAL WiFiS ALESHs AU9IA 34 AT Wiki A8 Eg 0] doleuol sz 75
slok ste1, ol §IalA] 4wk AJ7H} t2lo] 2 Tdo] gltho], 1 AT o]oh 2 Tl S Hest] S5t
of, ofl R TARYE A7) SV R 44 Al 2R} oA} 917154 Al 2Rl At shet.
- Aol A S S A o, A2 Alge] gherl

* W 2= RFID 27| 32 F7F4 Q1 A4H]E AR&-5t ] RSP RE A 5 =7
R A AR SRS YA glo] A oz djujatelA] 5T 4= =Tt
* YA FA ) AL E FAaA 7R FOoHA, HlolE o] A 55 Q1R ARt e #lE A4 4= =Tt
12 9179 el 2 o)

2 A7 F8 Y82 A Al AR EFE 5 ek AA, 2 Aol A APEet iz} sk A 51 A4S e
S AYATE 7|9re = Arggiet. B4, 7 A AR 0] 48 ohA At ] 712 8 ARYRS 715 Qiﬁté‘?_‘:}.%?“i
Tl SAPEE FAI5E] fIolA] zigbeeSl WiFiE AFH-oF 0™, thuj2te] 912 F45}7] 2IolA] fingerprint Y172
5= 48351t} zigbeer= YRFA 0 2 44271 10-20m S T4 A 2] SAIY(WLAN, wireless lan)©]™[10], 7HEHE &%
= 7] AP H w2k QoA AR E T WiFie 7 AAE Z—Oﬂ %EJ Q}XHHE* o zte] muted 71712 55t
a1, tjmjzte] Ax|E F4otr| oA ATt Fingerprint &l o] B4 A1§ A|7|(RSS, received signal

strength) S 7|90 & tw]A0] §171:5 Z44517] $I54 ALS I Fingerprint TS 8817] lshd A 374
2ho A 9] Felstolof sk, ] LU Ao AIAF AL S5 RA 75 w87} ol 57 1|82 F1st

A R FA Gt 2063 gAag o lu{11]. A, e ALEe] BRE She 8 FAIRYE TEATIEA ARE
S Soto] AT

APATEoNA SR E & -Al5k, et ﬂiﬂl} A5 F 45k RS AQtsth(Table 1). HA, A& ol
A E A AEL AFRSHe] diu]z oA dlu] 2 25 dajF= A7} ATH12,13]. Filippoupolitis et al.[12]= 120
Al H SAARE 251 oAz E quM et 71712 Aeske A AL eIt Chu and
Wu[13]5= 2=l /42| RFID Bl 19} 2HEY 7]7] 2] NFC 71 & Abgsto] s E et i H 2 5 ASS 4 e AlAH
= 7Wdskelet. A Aol A 7t AARL S RS AEGSHA HET = AT, 7117 D st ARS S
W= A7 AR ol ik, tiwj A7t HEtd 71715 *}%ﬁ}t 7dF-oll= 57 H)7t 2 85kR] AT, NFCE A5
fI5liA= S 27} RFID B Z72o]l ©F 10m €] 2] 72| & o] Fafof 517] mhizo|tt.
71 7H|eE A ARt fHAHE Hekshr] Qlof, HEd 7]7]2] WiFi RES o]-85t= AlAHS N A3 A7 QL
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ATH14,15]. 7 A| A ]2 o 27} RFID Eﬂlﬂ A2 H IR 2 o] 55tA] ot SR RS A1 4= Q=0 9L
t}. o] A| AL FFA oA SR HE 4317 Sof| tfmz}e] HEtY 7]7] = S HE HEohs HAE 7 whet
A, SR ol S A H7F T A BRI EAE AU Ao A dE 4= 9o, o] = At oFA-E AE S 4
At
WiFi 4125 7|81 2 3t fingerprint 112|532 A&t i 2tke] 912 & S22t AP A+ J1ITH9,16-19]. Fingerprint
2 AE9] ZF YA|(RP, reference point, ©]5} “HZXZ] )4 T4 4159 B E Hlo[EH|o]AR FE5TF (e maRl &
A, L elo]efH]o] A 2] 418 Z e o} thw]2te] HHEY 7] 7] of| A pAlshs FA 416.0] 7 & vl wsto] i) ztke] 9135 5
A(ezael SA)oh= ot @ mall GAo| A 53t tlo| e AE 2] 2 W(radio map)olekal i, ZF FEA]H
oflxo] T4 A2 H71E BT S sloF A =t Agto] I A Q FTH9). FHEA|H 9] AA] 1HA o] EolE4-5 HlolH
Hjo] A Ao 48 Fi= AlXH B-8-2 A F7F5HH[11], ©]21_t F7H= fingerpirt 7|9He] P B &A1 B tfwf A] A~

q 7= oflst g, tiujate] e Rt o8 Hetolr] fiste] 741 Al arE kAL o), RBatEe s 7
= ARtste] gloleHjo] A5 F5she S Al AB A7 AT 16,171, fﬂ?q‘{h HE el 28D 5= 3l
S BT Tgshy] o2 A A SAe HolHHo| AR Tt Wk, Aleto] HE-& AR She oM As o=
FAASAPZIE S5k S AR A A= AAAR 18], A2 ofF 7 22t ¢lofl mbA glojeHo] 0] 7
= Abol ol 28 5= AP AT A2AIH o 8 S0l T HEAIH Abol o] FA A A7 E M o= S45he
WS AR A A= AATH19]. TlofefH]o] 2 Tl £ 8 B g BT ARE2 st AR, & o] fE Rt
7| AH AL, A2 A7IE cllSsled F7H ) ARt 2ApE 2 85tk

& delde dE 540 WE HoleHol A 75 AR le g S Al 4 Sl eke AAR T ek e
4 9 da WF ol webd xS th2A AAIshs ZolH. o & fIsiA, & AFtellAE sm A o= FEAH
o A7) 2HA& A5t A=l A8t AdB ATl F2A1H 9] T4S 2m= 275t glofeHo| 2 52
e, AAFA ATt g2 A o2 ARl Q7] o tH9). & Aol A9 Aufeh Ay A+ Y154 Ao 2t
olE Hlwsto, 7 Al A O] AR e BRI

Table 1. Literature review

Classification Authors Main contents

. .. A method for collecting the fire information from sensors installed in the building and
Filippoupolitis et al.[12]

Using the installed sensor transmitting it to evacuees’ mobile device
and RFID, etc. A method for transmitting the fire information and evacuation route to evacuees’ mobile
Chu and Wu[13] . . . . g
device using the RFID tag installed in the building
Using the WiFi module of Aedo et al.[14], A method for transmitting the fire information to evacuees’ mobile device using the
mobile device Rakip et al.[15] WiFi module of their mobile device and the central server system
Zdruba et al.[16], A method for database construction based on the result of imaginary computing for
Tayebi et al.[17] reflection, diffraction, and penetration of wireless signal
Using fingerprint

algorithm El-Kafrawy et al.[18] A method for naturally measuring the strength of wireless signals using the building

A method for reducing the number of reference points and imaginary computing of the

Narzullaev et a.[19] . . .
wireless signal between reference points

g5, ]zt A SRS 55171 918l RFID 7|9ke] A|A'llS ALg-ot, 7 2] Algte] SHA|7F Qlct. drid o2
A Agto] gl WiFiE AMESH] oA TG A H7E 2 oot & Ao e s R E & A1 o) A2 7F A4
o]z ¢1l, FoF MW7t HQ gl Al2HS AdslE Z-S B S}, A dTollA 252 HE 7} -2 fingerprint
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A5 A-GSFAA, Ho[E o] 5ol At A Hl-go] £ @ W= AT Sl 2 AtelM s AEEA

et
uet gloE o)A F5o] 28 5= ARNHI-E2 22 4 s et AlAISkaLAt it

3. JHUE M STH NAHO| £

& Aol A ARt AlAE2 i ate] QPSR gA717] ARt Aoz, AYAToIAM ARt SPH R &A1 Al 2H]
AW AR FA A 2H 0] HAE Hedshe Ze HRE ok WA, 72 A ZA1E 2T = lefoF st 74 ),
2= et 7)7]& ARg-sto] SpAef tu 2 Az o] YRS BRI 4= Qojof T 87AFRY 2). T A H7F
7t o] AEol e s HE AT 2 S8 & Qlojof FTHRAAFE 3). TR 2, 13|52 o o] A
St glo] o Ho] 2 F-5o]l A Fh= AN W8-S A I Qlofof k(8 AT 4).

3.1 A|AHIO| 1M

A2~ o] $A1 8= SR B E tju|ztol| Al M55 A2|o]w, S H e} tiu| 2} x| 52 S 95t £ TS HEeh
o}, AR iujz) 2HE 7|70 A A EE ojZ Ao doln, S o] 4-Aluf AR LA AT 0] 7| S H] w5}
o] zto] Y25 25 JehS Fth(Figure 1). AR = A7 2 71k RHt 7]7]9] LA Al STE R o] =S 7]
"o 2 sfahEQict,

Transmitting unit Smart phone application
Zigbee system | Mapping system | /[ Wwifi /|
§ i ‘ of the location | signal | Ji | i \
Fire|information Evacuee's| location | ST ) Wii module _ '----/ ‘
| ; | = : I A (4) ATmegak
1 wifi system /| Location tracking § O = 4 v )
| ‘ system | -
1 a. Composition of the fire location transmitting unit  b. Installation
Figure 1. The system architecture Figure 2. Fire location transmitting unit

PR A& FAi= zigbeeSt WiFi BER ) Zigbeet= 10-20m W] o] LA ] FA5A1E floto] AHgEH
[10], ThE T4 7]&ol HIslA] 7HE o] Afstn Ag o g 2FE 4= =30l At e Al A”lof A= 84
25 7t S B S F-§5H= ] ARE ThFigure 2(a.2)). WiFi 52 A4 4] 7ol 265 S A E S djujz}to] mut
A= Agstal, ko] YAE F215h=t AR-dtH(Figure 2(a.3), Figure 3). WiFi= 712] AlRte] 41 E s == 1L
(87AFE ), F7HEA7E B askR] edrhs g o] Itk AR 2). HiF-2-2] S Ah= WiFi 5412 & 4~ Sl 2HH 7]
715 7HA AL Q7] whiZoleh. A A= o] Ak 95 tiH|o Bx A R (8 ARRY 3)7F ZRtE| o] qlof, 915
&Gl e 2575l th(Figure 2(a.1). ATmegal28 =X (Figure 2(a.4))= 2P A5-S S1al vl A% 2]l
wa} AH|A A E A2 (service set identifier, SSID)S WA sH= o] AFR-HTh SSIDE 4 Y EY 3 0] 11.935F 22} 7|4t
o] Alfztolnt. AE HA= oF 50m] Fa 7HAA H91e} oF 20m ] H] 7HAIA W& 7HIT

Figure 3-& Al A7) 2873 2] o Q) 2]l A 2F 71 ARt of| o] w, 7l A|A'l ol A T ] 2}2] Q]3] & 245}
Al Al 712 2 72 ThFigure 4). |2, 223 1H8-& AAota, ZF 2] A 4ok A8 2] o] 74

o

£ dlojgH|o] o) 7|53ttt 1 F, tijm]zhe] Hutd 7170 A el 74 Al A7) eF a1 o] A1 A

Ir
o)
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o
i fol
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glAlo] Aol 4] Bl dtet, o E2iAlo] AL T A Atele] A S At wf ARE-E]= 12 = 7@ (Euclidean distance)E At
&5tod, Hd Aol e FEAES 71w o' tujRte] 91X 5S4 npxgto g, o}ZgA oS HE FA =T H
A1t oA Lo t m] 2}e] 9125 T Hof| Wi stoq, thjm]xpo] RHE 7] 7]of e HT: o8-S 915 JPEGE A7 5 HH
I @} joint photographic experts group(JPEG) 2] DAl 715 HI &2 A4RE S, o] & 7|9t 2 sYH T of] 3% B o} tfj = =}
A, ST EAE S Hu i w]2he] 912]7F A A E S AR s, 7t e g tj7hA] o] 2%k = AE

B
\ start
\ -
(Step 1) ¥
@ > Gather fire location information
%a / *
/ Unit- 2 7 U{nt 3 > Transmission to evacuee
- f%g swn
2 WiFi signal 1. Zlgbee 81gnal . :
L * Fire information | | °  Fire 1nformat1on ¥ ¢ Unit-4 Track evacuee's location
% using SSID ‘ l
(Step 3) . Fire information
Unlt 1 Yes No l changed
E Unlt 5 Location
3. Application Yes No T information changed
* Tracking the evacuee’s location Unit-n ’
* Mapping the location to a floor plan <__>End of evaucation
No Yes |
End
Figure 3. Concept diagram describing the operation of the system Figure 4. Operation sequence of the system

3.2 3P E TS U
R SR H S AR = TS AHE AFSoHA] ¢, SSIDE WA oto] SR EE ST 4= A=A 5HE AL
dlo]eh 87AR 3). A= A7 AR =11 9] X8 A& Eloto] P RE o 4= §lom, S B ofl= 2h <]
R1e} 2717} 2T SSID= 2} 5709] 2312 BA == 3271 2] A= A E B R, S A= 16070(=32x5)29] 7=
215 Uerd 4= Qlth(Table 2). 9ok, & 4219 3271 22} Sl shte] £27F 115 o= A=W, F 4,96071
(=155x32)2] HZ2H& U 4= Qlek 2 Aol 15 Hee S5 UEZ] oA AMESLo™, o] whebA
A 5 TEA AT 4= Adek 3270 FA4F 2H 2ol g Sl 10715-2F 230 Table 200 AJA| =0 Qlet. o] “1"& &
o] Q3 YEH AL “072 =0] gla= Qnlgtth. i FA7F spAfjof &4 AdH o s s = glonw, &4E A
S AN = PP B E ST 4= gk T2 spfjof] 4 11 5 ] 8] vhE HE AR Sl g Hi]oﬂ/ﬂ o}
A7 RS AASHA Hok AE s B SSIDE W7 ste] A5k
SRS 55 oA HA E4 2] 9] SSID=26712] 222K a-z) 26712 EH—Er'*Z]'(A-F)E AR&sto] A7iT) SSID
oA 7H @25 TAPF BAIE= o]X10] 7 @5 A= 912 O ol th(Figure 5). 2-2%0llA F 9, Al §i4, U]
A, ohA A 22kl o= 7 9121 @, B), @, @i ot oA E =0, SSID7}“aaaaaaaaa&aaaaaaaaaaaaaaaaaaaaaF”‘?l
7AW @ B& Bt «p =310 o| R4 “1 111179 Sl tHFigure 5). o= YA @, @, @, @, @ &°] 2= o]
3t} SSID7} “aaaaaaaaaaaaaaaaaaaaaaaaaaaaaacab”l 73-9- W @ 25 BA} «p = «170|H o] 742 <00001”0]c}. ofA|af
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5 §A] EA= <0000070] T}, QEZ <crof| A miz]al A A A= <27 Fi= 0] X1 0001070 Th(Table 2). ©] -2 S1A]
2] O @A HAAPTHE Z-S ougtch. 3FAf|9] A7]+= o|X1p7F 1791 A F 2] 9] o2tz ALt o & 5©, SSID
7} “aaaaaaaaaaaaaaaaaaaaaaaaaaaaaah”?l 0] X4=<0011177} =t =, sHAl= 9% ©, @, @of| A B850 ™ 15m 7HE
O] A& A 3717 A o 2 AFokA] geng o it @A 45mE FF Ik

Table 2. Decimal and binary numbers for each character

Decimal Binary Decimal Binary Decimal Binary Decimal Binary
a 0 00000 i 8 01000 q 16 10000 y 24 11000
b 1 00001 j 9 01001 r 17 10001 z 25 11001
c 2 00010 k 10 01010 s 18 10010 A 26 11010
d 3 00011 1 11 01011 t 19 10011 B 27 11011
e 4 00100 m 12 01100 u 20 10100 C 28 11100
f 5 00101 n 13 01101 v 21 10101 D 29 11101
g 6 00110 0 14 01110 w 22 10110 E 30 11110
h 7 00111 p 15 01111 X 23 10111 F 31 11111
| 32 SSID !
g
“lIIIIIll[lllllllllll]ll[lllll'J_I‘

IIIIII

Figure 5. Example of the method for transmitting fire information

3.3 It AX|FH &Y

thujzte] 91215 =4k LlehAl A °§°ﬂ:|1°ﬂ/‘1 AxFA FS 7t 28 710 2 B % KNN fingerprint 17 2152 A
85199 tH9,20-24]. KNN fingerprint & 2] 5-2 K 7]9] L4 224 9] F4 A5 A)71 8 7|9 2 tfmze] $12]& 5
“Job= o), YxFH ] At = A /\}OH Aejg AT o) AFEEE G2 A(A DE AR dE &
o], @-©2] FxAHNA HE 2] O-@NA LE== AT Al7|(signal strength, SS)<t thjz}o] fIx]efl A S A5
ZFx)0] 415 A|7](observed signal, OS)7} (Table 3)7 22 o, thm]z}2] Q2] oA 7F 717kS- 223 @= 28 32 O
T @Atole] Qs A o2 AtELt

SD, = \/(85,— 08,)*+ (55, — 08,)* + ...+ (85, — 0, (1)

where
SD;: Euclidean distance based on signal difference
SS;;: a stored signal of jth transmitting unit in ith RP

OS;: an observed signal of jth transmitting unit in evacuee’s location.



Development of a Server-independent System to Identify and Communicate Fire Information and Location Tracking of Evacuees

Table 3. Example of a Euclidean distance calculation

RP Unit‘s SS D
©) ©) ® @ ®
@) 3 4 5 6 7 3.3
® 5 1 3 2 1 11.6
© 0 2 4 6 9 4.6
@ 6 7 7 6 2 8.6
©) 3 3 4 5 0 9.9
0S 2 5 6 8 9

Note: SS is stored signal of jth transmitting unit. SD is Euclidean distance based on signal difference. OS is an observed signal of transmitting unit
in evacuee’s location.

7HH}1_ H A A2 2] A O] X A5 ES A TS Foto] ©A16ITH(Table 4). A& A A]+= 15m
o, | 2= 2] Afo 2] Fxhell A QlTt. o] Al= zigbee Q] -8 2|71 10-20mo] 7] wZoll A7 = T 24]. T

7\}—‘: HHEd 71718 E1 S EE whom, A A= tiuzpe] BetY 7]7| 2 SSIDE 1% {40 = 1009] 53t
SSID®| A £ e Ate] ofof mhet of whE I L1 =3 4 Qlth S H SSIDO] Al 852 Wt 2% 0=
BAZ0 Uﬂ] Wt 41 A5 0] A 7](received signal strength indication, RSSI)+= -59.42 2 FA | ] tHTable 4). =, A&

AR 0] A 9olA Hu o] mekl 7172 SRS A6 4 9Le-S ol
802 242 515 Hloleo) 7o) A0 mhe Lol ARHE A IRA, 75 4] GEHEE §71412
= IR AH-S s tHFigure 6). FZA1 9] A =] 7HA-2 KNN fingerprint] $]2] 52 A& HeIA 7= 523 a9l
ofc}. H2A 0] 7FEe] F1, 157} EH4 S Blo|Elo] 2 TFol B B e 2fat Al7bo] A gk, ARl
A2 A1 S A1 U Il A0 BASIRS 25 B B S 1A
1o APl B 2ol i) 7 SRR AT STk QAN 4, AL AT 63 220l 53]

oot
mlo

St tate] Hxl(testpointofFigure 6)= 57lolH, F=21352] Sl ARt A2 A7l 2 ==}
A 505] Z7gstAH.

L_uﬂlijg
ox
0
el
_&JZi

o, m>’ Ho >
E

19 2, 5700 cha A S15efl A g @ AR OF2.75m 2 BAFIRIT A T20-3410] Ha 03} ¥191(0.89-3.6m) 2
cF SR o) Ak AR, lolE o] Tl A Qw1 elu AZEe A A 4 ek Z, BEAl 12
A FZAT0) S 2ol s I8, P20 5 71 shc] HAg AHe THAsk s3] 53]
S 97 7A5H) 92 2102 ekt £ Aol AUe e 29 A2ge s Re] 4 441 oh e, 915
522 910) AH85H KNN fingerprint] 2842 £ 4 19iek. 94520 BShml ot ZARA, 470 BEL
Ssteirta 2 2 ot

Table 4. Transmission success rate of the unit

Test 1 Test 2 Test 3 Average
Success rate 96% 88% 91% 92%
Average RSSI —62.08 —56.88 —59.29 —59.42
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Figure 6. Experimental location for tracking analysis

5.

Y
rhu

AGLTENA AL SRR 5541 A 2BE o7} A7) STahH = A28 A28 7h7to) 2 ofSafof s
712) Agte] @A UEH 12,131, AAE AN ko] mutel 71712 SR E d o1 44 U A1 4
T APATE UGH14,15). o] AYATEL 3G ABE FolA] YRS AFSID2, 5 Bt afe] &4/
SR} S A 1T Sl AR S e e, P 1 2 ol 912 24 91
T A2 RS ke, B AT AT AL FF Ao B sk ehe M S AL Holet 2

HE ko] Bl 71712 A A5 4 9, delate] 9 S 5 gl

A A2ghe SR ] R ), 12l SRS 4151 At 9IS FAE 4 g 44 B el e
717]9] ojZa|Alo)do g AT Ak AR righees WiFi REE TAEH, BE ANS 121 gk, AR
B AH| A M E A X (service set identifier, SSID)E 74510 Z4H} SR Q5] 44 M4 A x| = A o
=

o

AT
ol
K}
£
ol
2L

g glone, 1 4SS ARt thE A5 8252 sSID7FRIZg T TR E A
g %, ti ko] Betd 772 S et 71719 ofE Aol 2 =417t SSIDE SHA]
SF RS FAJRIT. T u] ] 9)2]= KNN fingerprint 4312|155 ARE-o1o] 231,

SHAIRE, 7 Al 282 SR = QI sl A& R 7E /S e 7ol SPA PR T Ze A 4= AL
BHEE tjujxte] Butd 77| 2 HED 5 vk APE Qe 34 o] 2]9] 8910 = AHIjbH AJA]o] &4 E T,
SP RS E e Sl % AelldE V1 ARI71eE E AAVTE Zshe AlLEE st S E
710l st ] Zpof|A] SE R ef 912152 S ZAFshe Al Lde DSl fich3s5]. &% 7idE Al -
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