e
Y794 F =z —IZBITA

7»04v7%%«@$E%M®%ﬁ
ASEP Iz k 2 £H

Similarity and Event Detection by Behavior Pattern Analysis from

Environment Recognition Life Log
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§ 1.1 FMAROER

WA, £/ 2EDHERTIE, HEENBAD LI Lo KBICEETS I EIC) AN
LUIRD, Fltbadd, KAEROMEME K CHIBREREI N D BT ODIKIHD 72 D12, £
AREAREERIIMAZ HIEL CW B 2 &6, ¥ 794 F 2 —v < %Y X ¥+ (Supply Chain
Management) 235 3EH SN T3, 774 F = — v LIFBEDORE - BHCHH T 2 HiE
T, JEME - B OFE, o B, EHEEHE, B, X coER o RN hiiinge
—ODHHE L/ AT LELTHRASZETH S .

ZFOVTIA4F 2=V ERLTE2DDEZ TPV T I4F 2= %P A THD,
BRI IC X % &, TARREEEDE TS ZLICY 794 F o= &k z 720 (BB 1SRG
I, YA Iy icwEbERKIEZ L) THS P 2FD, HELPB DDV TSI F = —
VEEBMLTIDROVE ) OWNEZELZETHL, L2, ¥ 794 F=z—v oI R
vV RIZIERODHERD B

ZOHEDO—2 L LT, HEIT 2 NDLNERSY 774 F 2 — v D Efiid 6 TiAD
BWEEDOEN EORA BBERVPELZDAEST, Y7794 F 2=V DO TMIATIFERH
FHEDIX SO EVEART 2HELRH 5. Z20BR%E "7V 4y 741 (Bullwhip Effect) |
En, BENCRIGT 27D TMOY 774 Y =12 EEREZ S RE T 2EmCH D, &
HMED %\, 7 4y TRIRIC OB, ANEER ERNRIC, 2 OFRAEER L FR T
FEIZOWT K ODDOWMEED SNTE T, £z, 7TV 4y 73R EHEN - B SE 3
HRIEZ BTSN TR 3D, —HOAZERKE L TwEtd, BRI L OHEELLE
BHMEIC T 2 LB H 5,

7, 2R DOFEEIfE- T, BEEOLHEITEEGHIN TS, ZDRGETIC DO W TYH
FrRHOTHHL L9 LRV H 5. ZOW%EIE, YWHYE LAY E2—FDFHREIC
XD, 1990 FEREZBICELSFHELL, ADNEEKETZHIE, #BchlEsntssd, B
DCEZTET 2720, MEPEETS, LEN->T, ¥ 794 F2—vIiZBWLTYH,
(OBBEREERLYNZNET 2 APETTEZTHT L0, T/ OEMNIHETS &
HEZioNb, ¥, TOHOMENEXL - A=< by TETILLENEDRH S, 2D



WHoE LA GHEE / DML RS 2 LTINS, Hl BB ENR2» 2 EEZ5
ns,

§ 1.2 ZFWHAROEM

RFSE, PREFEY 2T 22T 754 F 2= 2B 2 707 49 TRRO R
PRI OWTHEL, £, 7074y TRIROF L ET L ZIEL, ZnZiO0nT
BEITLHIERANET 5. COHNZERT 527D, Excel ® CHEHZHVTT—5 %
AT BETNT 4y TRIRZEHNTE2 2L —F—2HET 3.

§ 1.3 X DEE
RIS RD L ISR SN 5.
F1EFE APIEOPE L HIIZOWTHIAL 7,
B2E NEHICBI X AT LB LONRERES AT LITBITF 27V T 4y 73RO
AT D W THIIT 3.

FIE HLANWRMEHEZOHHZ L, 774y 73R E OBRER 7V 4w TR %
ASEP Z W TETFNMELT 2 HiEZ RS,

FAE ALY —VIZBIFZ 7V 4y 78R %2 IaL—varvy bt 4y
TR DBERNC DO NWTELZZIRRDL, 2, (ERET VR OREETNVICEITS 7L
T4y TR L, BEEEBRD,

BEE FLYL5ROFEZLNS,
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§ 2.1 GEEILEIIFZITIVV 1y TR

TN 4y TERIRENE, (7] BEE—NEE—HITED KD B 2BV TSI A4F -
BI27VT 4y 7HIROERMICOOTHNRS,, DNEHEDFEETEL, BoRERE
FHIL T, FWOMKOIIIHERAEHBEPHERTE 2 X )1, FANCHEEL TE S, i
T2, HEL TCOLIREXBEORNEZK LISRT, t1X, WZ2£T. D&, tHIcB 25
HWEEZRT, y 3, tWICBT2BEEHBRZELT. i +1) 13, t+1HICE T 2 FEFH
H2RT, ot +1)1%, t+1 BT 2HEPUEBAZAOBHERAOHERZ LT, 213, &
BIEERETH D, REROFFHHZRET 28U TH 5. ¢ 1%, tHITBIT 2FTERET
HY, tHOWRIC, t HOFRHEE D, YL BFHOHEEHEL LV EDEICL>TRE
5. Thbb,

@G = Y1 — Ye + Dy (2.1)

ThH5. kB, X (1) OFFEEVPAICESEEAIRENZET, ZOBADREMEMIZ0
THEERET S, 7L, BETRBFEDPAICRS ZERIZEDH ) 200D, K
BHHO L WIHIREIZETILVOBIHEILG 2w EEbNnD, 7V 4y 78R BIX, &
ORI T 2 5EE GEEEOFHERE) OoHoOtRT,

BZ&%%} (22)
t W1 B 2 HEER R 5, HiERq R0 5, HEEH R,
Yr1 = Upy1 + 20041 (2.3)
Yy = U+ 20y
ThHar e, (1)MUMAL T, FHERIT
G = U1 + zop1 — (ug + zoy) + Dy (2.4)



Dt)tw ZEDIIICETMLT 2L DERE BN —2—> 3 v 3H %, il
%ﬂf@.&®$@u0wfi %ﬁ%%?ﬂ7x % d, EilomERE & OMB 2T
NIRX=F p, BENTtIICBIT 2HBEPUEOHAE (FL) 28T g ZHOTUTO X
7mﬁaﬁ%ﬂ®ﬁmibﬁ%§m%&%z%o

D, = d+pDi1+¢ (2.5)
Ele)] = 0,Vt

Varle] = of,Vt

Eleiery;] = 0,Vt,V5 >0

¥, w FtHOFEFHECTH Y, BEOFEDBEREEZ S L ICHHT 2, XKioEEE
YT 2538 U CBEPEESE L RBCEPEE 2T Cw b, 2 2 TCIRBEPEEE IO W
THBT 2, pHoBEIEYEZ GRS, t HOFTFEFHEIMIE,
_ 2 Dy
up = 5 (2.6)

b, 22T, PHIONRE L Cw2DIE, =HiEHE), Ly HRLH, Toe—
Yavik®) (v—r 74 Y ERN) KX 3EHERD RO IFEABERTH D, FEEIC T
2T ,eIciE, LRl ERNZZRE L T ) SEVRH 5,

Lot s 2T BEPEHEZHCEGED TV 4y TR ERD S [45], %
B, LI, V=FZ A4 LTHD, t IOBRICHETE SN AR t+LIOMEICEET 2 b
DERET 5, F7o, &, LIAROFEFHME, 13 L HAR O FE P HIE O 522 D EHE R 22
DHEERET S, £T. HER (@) EO2EDLIHIICRTILEDVTE S,

%g%%>1+6%+%%)u—w) (2.7)

TH5, (1) REOTVT 49 7T8RIE, V—=FF 4 5L, BEIrFEICBT 2 @EDT—4
DRI p, FiHOFE R L DM ZRT T XA = ITHEEZZIT L2 L2305
FATHIEIC BT B/0RED TN 4y THIROADEH O E LTk, 1HE D, OF)
FREZ BIRIICEiRTcE 5 & L, ZRUEHAHFNTH % L DIREZE TS, 2V 9%
EITRIRX—FAZEPOD—ERTHBEL TS, DEXIZ, D, FHED, OFY
. TR, EflHE £ B EREL T3, 3t HOTEFHEME u, 1 HHEDTFH
DERELZ S LICHE T2 E L, 2O EEBEPPFELZHOTWS, EDOT— %29
FEPHTIRIC L DIRPRELMMEFEL TR I b3, £, p=1 D, £X&D,
LHIRTOFHEEHEE»Z D FfioTn 3
WRAERES AT LB W T \Hﬂﬂzwﬁﬁ@ﬁ%fmzﬁﬁfﬁﬁw »o. H

CHRETH 2 LIFE AR\, 2TFEBIIIHT 12T %5, SWREZFEFUMEE LT
HTELMHERH L5 ETHE, ZN6DI e, NEEDT LT 4y 78R IZ. Nn
BHES AT LR L T3 HEEERCHRAERE L EH L Twkwdd, Hifo PR
ZRALTOIRGI AT AT TREEFITITYUTIZE S &\,



§ 2.2 AREEVATALICDWT

HEJEHEERICE T 20 AT L3, SEMEA —AH =05 1 RY 774 v —~, Al
"W RN B HEE T SCE RO SE DR S, IR IICHEERE S (MARER) 234
REIND, 1R T 74 —3, —fRAVIC, FRIONRERIC & O EEMERD 5\ IZBIE L
TEE, MEEF (WIATER) ICHE> T, REINZELEZ 1T\, S8 — 2 — IS T 5,

MO M1 M2 M3
Wl | w2 /|w3|ws|wL| w2|w3|ws|wl|w2|w3|ws|wl|w2|ws|ws
AZRT v [ B1/85/B3) (-e)
% | TA® HECL-TAR AREUES
A\ 831585 (~m2)
% HEFIOR WML TARSAS
BRAT Vo
ﬁ'v [
£
_ vV m | 3HFE1IBHEE
WMARERA) 2
g m  3HATXLIAMEE

X1 A7 ayOEiITEME2 &Y

SERREE X — A =5 1%, BHEESEH I, HRNR EEXNRO 2 EEOWREELH %
(K 32M), MH (M0) OFE3EE (W3) o&H Ik, ARNRAE LT, BH (M) &
Hilic, BxH (M2) (&@Emic, BaxcxH (M3) DA, —EnhETiRRans,
BERARE L TiE, B4l (M1-W1) @ 1ERS, HilciErsns, 4H (M0) O3
HEH (W3) DSo&EH. HlZ21E, MO-W4izid, HRWNZRE LT, EH (M1) 1ZHBNIC,
el (M2) FEANCEE I NS, ZNLEONRIERIE R, BRAR E LT, B
#H (W2) o LRy, Bilicin S nsg, e (WARR) &, HTEIZ3HED 1

TDESDMATERDH 5, Wld, BEFERNSHHE - i icon, ARNZRD 508
RNRICEEIRZ 65, &I, fEETESUERICIESWT, ¥ 774 =ik, K&
TH5Z LRI RTNIERS R0y,

:@i%mxm?*ﬁ VIR T IA Y —DEA LT 2 PRETIE R, TBREX —
A —DEPEFHENIC Y ¥ 7 U 7RI 6 fR SN B S O LS E PEMTH 5,
ZDOI, NROEEIZ1IRY 774 —I2t > T, HHOBEA LT OFHE X b gL
EE=ARY %%M@kwbn%#\%AhTiﬁm IENS, B, WRiE—Mmicix, %
AT IFETEEDE D 5, Z210TH, 1RV 774 v —1F, WRlEHZ RX— R ICEPE %
TERC L, BRI Z 2RV 774 Y —ICHET 2 2 &b, 7o, ERARITHEXRT,
HRNBRD 7L DITHIRE s,

LRY 774 ¥ —DFFIE, —BVIC A4 (AT 2HHOBEETFEL BV R
2), BN 7 7N, 7L ROEFEREAHIRZ: E IR T 2 /R E L TOLREEREE. 2K
Y774 X —~NOREBREFICE DS TbND, 7V 74y TR %EEZL D &SI, )
RICHEBEL 52 55 %E\%EE® SENC RS B AN ARIEBEICER T 5, A ERE IR,
FEHCE 2 ED X ) ICEMMICBZE L 2w oid—HRE, BEPHHED 7L & L21E



JHRE 25 2 5, FEOHARNET1E, FET2IBEL T T LIcnB e T 278 (HEE
TEEE &) PHERICRATE TS 2 L, TabbilEICE, HIEREHEES MR TE T
W2 X ITHERICHIEDMTONTWE 2 ETHY, INRELFAETH S, BAEMITIE, X
W () oFEEICB W TR, B (1) o BE R (yt+1) PRI NS L9 I,
WA (t W) o e R (y,) LoEZIEEL . MM () o B (RER) 2Hin L
T, ¥R (@) Z2IROBILETH S,

T, Bt 1) o BEAEREER y(t+1) 1 B (t -1 3) OFEFUE u(t+1) 7T
YEPHED S D 7 VIS 2L RAE 2(t41) DM E L THES 2, ThbB,

Th b,

§ 2.3 HNREEVATLICEIFDTIVY 1y THHE

NEE L HBHEED RE LBV E L THREPHMEONUEDL AT &4, /INEED
TEPHHSEISBEOFERE b LICHEPHMETINT 2108 LT, HEEEE TR,
WREES AT LZ AL TED, BREX—H—»oZ TN RPERLERTH 3
6], T 77 4 ¥ =TS WARTER & FIEDE 27 (ERNTR 25 54) 25
WY,

W 20 30 40
KR £ B |k K IKIE |B [KIK KB K IKIKI|FE
A A ® 0|0 © |© |© |©
[ 5 BEERAT
g b3
B =]
A A ® ® @0 0 © [0 |©

X1 &7y avoEfliriifdaz £

Y774 —2, FEOEHH., HAIZK 5D 1W &EHIC, BEH (AF) 26 /RT,
B 3W) o BEXNR (BB ONRER) 22005, 2LT, EH QW) @
KIEH DI, 2W ICHEFZ IS S B HEE 2 KB L CTRFEZ 1T 9. (a3 HREE 3Tl
HEEE DI N T WS DT, 2W 2ROHEERIZIH S 21278 > T %), FEI LI,
Bl (3W) OHIEH F It I s (K528, FEshmiEE 280 1 Ey %E 2
EICEDIBRINTRTEEATHSEEZ, Z0OIC, 1HEBEDZ 1EEZS, L
NoT, ZOHEIFMAV —FI AL 1THERELTWEZ EiIcks, HRXARIZTL
D37 WIR D | B2 EHOMEET S (T 77 4 Y — 2358 HL X — A — 1 B ) [ E
AEETHVIETTHL00, IUPFEPHEE LT LwEEZ NS,

(2) BEOZVICNT 2L FERIZ, WRIZEZLBH 57012, £/, £k -
WED b7 7N EICk B 7 VICHT 27010, HEERBICIZEEEROERL TE
UL RS0, 2t 1N 2EXNR EHEET XD 7L OFMER A OHEE R, 2
FEEAERREE L, s 2o TLEERE,



ERBED T X v,

(3) HEAEEEZ t +H1HHOBERNRTH S T2 L, HEARRIZ

TH 5 [4,5,6],

4) FEEX t +1 HoFEPHUMEIGEXNTRZ 038560 t lics i 2 %8FEEOR L,
Xb,

qr = Dt + (ﬁt—l—l — ﬁt) -+ (28t+1 — Z/O'\t) (28)

Th 5,

5) 7V 4y 7RO OEH 1 HEAHEICZ{ED 2 SRR oME L LT, HE
TEREICEN R WA ZHEET 2, HEERERE IS 2 LIGEIE,

b, ZOHGEDTIVT 4y THIRB I,

ED. TNy TRIFIEFAE LR, EERIE, WA EE) L 72 b, KefEH
EHEPZMML D T2 2 L6, BIEERHREIZ, WHNICEMT 2 EE2 503 %YThH
%, G,

£ 5

2HEHOBERE HBJHEERICE W T, FEPHEE L TARERSSD D, N EED
R X DEET 22 o, INRETKRELLI B FEHEERTANIA =Y d2ETH
ClRREOFEOERFEIZ S TIE E & v, HRNR EMEEEXDMD 7V OEREEZ%E 2
%, WMEEAIE, BERNR ERU ISR Z5EIZE VD, 7L HEL 5, 7L, HRNR
W LCHEin - Ao g A L, RNAANIRTH B 2 Lo, HRNRE Y
ET AN OMERSIMGEMTEL LEZ 6N 6], 2B, WREMEICE L THD
IR EEZ BRSNS L, EETRBBEL 22HAICH S (Thbb, ) wIiE
ZITHHBH, 22T, BIEET B, TNT 4y TIROMBHT LV BLSD S 12, 25
WV, ZOZEDS, HRNREHETEXD 7L E ET S L,

Dt = ﬁt + & (29)
L0, Bl
Var|g]
B p—t
Var[Dy]
_ Varle] + 2*Var[(Gi41 — 0)]
B Varle]
M + 2*Var|(041 — 01)])
= 2.1
i (2.10)

BFMITIE, HRNR & HEEHESCD 7' O R A OHEE R IF, R k- TRE -7
D, FEELEORRICEVENMT 22 L INTH S, T74bL, 11k, HICEHFELIAD
) e, 2B —ETHDE I LS, LAd>T,



THHIDE, T4y 7RIZ1 XD RERD, T/, HEHOBUINELZEL T572D
2, BEERGEEEREL LD E, 13, FTETRECAED, 774y 7TRIRL 1T XD F
TETKERS,

1) FH RGN 2 80 1AM %2 7T L3 285481F, HRNRZHS 2 &
7%, ZtUx, FAIAY — FZ A4 2032056 T, BIZAIX, 2WICHET 2 &, 4W O
ISR 2280 0wio1c, BEH OB L4 OEEH UW) 27 T3848TH 5,
B HOERERHE (AW) 2350 TA8540120E, BE H 2 6 B4 AR NR DS, Hak il
MH%W%ﬁ%ﬁﬁhfb%@@\:h%@Wﬁ%ﬁ%ﬁﬁ?%:kmﬁ%o

2) FERX R2IWCHTEEH L RERXDKD ST 2R,

t&f t+1H | t+28f
AT DEIE G
(313)
HEZEE= Ye Yes1 Yes2
EETAIE D, Diy1 | Desa
(W?T-{:;
EIR{E
(FEEE) Dy i

Dt,Dt+1Z RBRLT= | ¢ = ¥ev2 — (Ve =D¢) — (¥ey1 — Desq)
TEHEH | ST

) Ves2 = ? t+2 T Z0¢42
Ye+1= Dt+1 + 26141
V= Dt + z6;
FF(tHAX) g
¢

M1 A7 ayoEffrflifgdz &y

.t Bl HRNR, 1E t IS B1T 2EXNR EREEIEX D 7L OEERZOHEE R, |
t HHZ B 20 RXANR EHRNTRD 7L OEEERZOHEERZ L L T3

t A, t 1.t 2 IS E DS DA RS 1

0. t+2 HoFEFHIC EAWT%mm%% DFFR qt ZRD L

@ = Yev2 — (Ye — Dt) — (Y11 — Diy1) (2.11)

(
(v
A

gt = Dy + Diy1 + (Divs — Dyy — Dy)

+<Zat+2 — z&tﬂ — Z(/J'\t) (212)



T5L

Et — Bt + 5t (213)

A
3) T4y THROXDEH 1 HRWNRD 7L OERE HXRNZRIZ, 1B, &
L CGERNRICRD S, 2O s, ARWNA (EEXAR (DEO7TLE2tET5 L,

Var|g]
b Var[D,]
_ Warle] + Var[de] + 22Var|[(Giy2 — 01 — 01)])
Var(e
2M + N + 2*Var|(Gy2 — i1 — 01)])

- o (2.14)

BSEMICIE, ERNR EHEERE XD 7 L OEHERZOHEERIZ, RHHIC X D B okD,
FEEOBZRICE DT 22 8 MNTH S, bbb, BDETHLI LR, L
72D3> T,

Thd, FLLLHEHBEH z2RECLEDE F, FTETRELARD, TV T4y 7%
RBLFETEITRELRS,
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§ 3.1 N—H—RAAEXDERK EHER

PRI EHP A, TYRERNOSTE—7 —k Etohokkic 2 HEBER 70 T,
Z, Breey e bl & 285 E AT —Ick ) AR E LTI A > TE 2 3]
I ECREE OEHET AR EINS D, ZORTHLEERD ICHONTVS
DIFE )V A — = b v (Cellular Automaton, (CA)) 725 9. CA 3R 2 Bp3 B H) L
T &) e - 22 - IREEDEENZET LV TH S, a v Ea—FIC X BEEEED
WD Y T alb—va v EIERICHER LS, WAWARRIL—VEZEATLIEICLD
BMRHREPEHT2ILLTCES,. FEMEOL—NIK-S Y v IV BRETILTY,
W7 7 A —DMETITHECBR L, RO ADREE L THONGEE>TLE )
T—FERRLEZEENICS I AL —a v TR ENAEETH Y, BROKREZ Hik<
DIIEFICEHNTH %, 7, WE~NOEBENZICH, FICERNLREGE 2 %2179 54
7 EE, BESOER - BRI TR OICNER LA 2L H B,

R T DT, s8R & %E L OBIRZ R TXIE, —IciE -k HHBEIX & EEnTE
D, ZEREOHEE P, EROEE 7 & OFIE CIEHICEA 2 bDTH V| BEEDRHEZ
UL 2 HAR R S D & L THARK (fundamental diagram) & FEHEI TV 5.

T, N=A—2AFBENE, WEHOIEDY 2RI THh 2Rz a -1 -
Fy TR EWEN 5 BB L > T 2 2 L clErns, £T, f(o,t) ICBT3
— Rt T Hh 5 KA,

BELD. TIT, AT tr EENZHOLERICHET 2 WA E L, RATOM
O OBBEET. KIc, A=k y ZPEBIC LD f(n,1) D5 ule, ) ~OLEHL%

10



_fe
o f

TERT. 3.1 L3206 udil T XRERMD HEADEDIINDS 3.2 DA% t T
T, 2031 #ZAT B L,

= (log f)z = (3-2)

m::%—%f (3.3)

b, E5IT, 32% 2 TS B E,
2

w = fT ; (3.5)

Ek%, 51T, 357 TS L,
3
thge = ff _3@{“ % (3.6)

AR
L7=3o7C, 31A»5636XK%D,

Up = 2Uly + Uy (3.7)

%, ZO3TREIN=—D—AHBATH S, 2oL, KD —RITHE B OHEE) %
T 2ET N E L TELLAIGNTVS. 2Dz, ava—¥—Thkwiw, L,
AV 2= =TI ICIZERDMEINEEE I 2> T B DTH LW, 22T, RIZ, K
HERE 2T LiIcko T, MVEREZERILTSZ L2525,

9, At, Az 2 ZNZNOREIEF, ZEETFOMEE L, RO X H 2, hLES%E E-
TIEGBRROEME# 2 5.

LY =0 fa—2f+ o

At Az? (3.8)
D70, Y OLEMGM DS At)(Ar)2 =1 £ LT, ERZHEIT 2 &,
1
ﬁ*“=§<}ﬂ—%ﬁfﬁ (3.9)

& 72 % . RIZ,Cole-Hopf 24D 72574k %
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HFOETHRA > BZl | BE%I 1
(uf-l, ul, tly) Mf“
0 ©00 000 0 05 10 )
0600 001 0 04 08 MC
9 9 0 9 010 0 o3 0.6 F
B 60 © 011 1 3 2
= 02 04
L e_oe (e 100 1 =
101 1 0.1 ~ . __ = 02 J
(6 (4] - -
6 e 110 0 0’00.0 02 04 0.6 0.8 10 0‘00,0 02 04 06 08 1.0
m 1 Density p a
4
(a) (b) (c) 5
a
E1 (a) ECA Rule 184 DEZE, L 1 T2 ZMORE (HFO57) 2L, 1 i Y .__,p s P L, P [N
AFOENEROBIORELRT. AEERFAALD, ABOHTEARCHET ’ ._ ._

. NTEEEERDE, 3 ADENEFLALDER I F RS I BHEOZBE I
%A (RTIRER) KBBLTEY, REOREERTHRASNIRKNRTRICBRS 2 (a) AHI%R ASEP OEFE. BFEE p=05THY, BEEEp DL’

NTW3. (b) Rule 184 ®)L—JLK. ECA TIRHZ I DROBELDIRE o/ 1 (2, ICHRBEHN T 2TWRH et 903, BRORE, k10 (AHRI OFCEHIATL
REOTDEIVRE u! EFEHOLLORE o |, ul | MORESHZ. H (a) DEL %. (b) BAMR ASEP (p =3/4) OHE. F ZEHME, J EEHE, MC BREARER
EATOREBELTE, TORICHE>T(0,1,0), (1,0,1) HSRDIKRE 0, 1 H55RE > T ART. (c) BKR ASEP OBERE. (HE (a), (b), (c) BRTIFLLT Y TF—rD
W2, 7= Rule 184 & W) &R, RO o™ OIEFTHLZEHE LTHTEHiE BEDEDTHS. )

D 184 ERBETBI&ICES.

. . 2. St D—F§12
R 3.1 Hib oA, WEHERTE AL F— 50 IX]'3.2: Stop words O

_A%BlQ

(log fi,1 —log f7)
ut = -7Ax J (3.10)

£9%. ADBERP T T D700, 26 v ~NDOEBEM o) = exp(Azuf) % 3.10 12
1729 &,

t
+1

V] ::'f%?_ (3.11)
J

L%, T3 2T, o B 2 R <

i
t+1
gt = e (3.12)
J
jre T 1
it i
fi il + 1/t
t t
g ot Y (3.15)

j VA 7
”j+1/“j—1

315 MEDN—H—RXSTRATH 5. 2D FTlF, EEEEEDER %O CHEICT 5
WD B,
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05 1.0
(b)
®1 ASEP ORBONE MEROBACHEEO= EXOER, EHEMOBAOHE o4 o MC
DR, SYFLTYTF— FOROEE p, o, f EL— FEEXLEDIEL RS, o3 wl F
B Q
79 TE— Lk fik RTLIL EDZ N =02 04
VR (RIR) % po(l— p) 0.1 o 02 J
[ P
i (HEGR, B ) p—o? all —a/p) Y 02 04 06 08 TR T R TR YR TR TREY
ViRt (BIHGR, M) = £ 801 - /) Density p @
W (BCR, RATRE) —viop L ©o B
(il L R, it B _ —
e — et e[ef" [e-7[@}
ST OPERE (FSR) (1—yT=p,1—yI=p) (5, E)
2 (a) A% ASEP OEAR. BAFE p=0.5ThY, BEEEp OFL EH
ICRERHATASOCVB I EAAN D, HEORE, £ 10 AHER OFCEHINTL
%. (b) BN ASEP (p=3/4) OEM. F ZEHEME, J (3&#E, MC BEXHER
XY, (c) BIKR ASEP OERE. (H (a), (b), (c) BRTASLLT Y FF— hD
N . BEOLDOTHE. )
3.3 Wibeh, $EFERTFANT—2D

L
3.4: Stop words D —i!2

§ 3.2 HBBtEUEIC ASEP ANDE

WAE, AR T NV DIHATH % Burgers 12323 Burgers Cellular Automaton (2228 C X
% TR, L) FEBFERI N [
Hifili CA2p N—H— X FBRADE o 7D T, Zoffi cldEEfEit 17\, oy —
7= AR ZE L RIS 2R D & ) B nAd3d %,

hrJrrlOalog( eM/E /e e/ = max(Ay, Ay, - Ay) (3.16)
E—

EFeRNTA—FLLT, floolhb FL U ~OLEHLEW

fi = 27'exp(F}/e) (3.17)
v, = exp(Uj—L/2)/e (3.18)

%%25v#eU«®%ﬂ SO THW: LIZEBTH L. ZOEEE T £ .3.9,3.11,3.15
JEICBITD X 91272 %,

FItt = clog(efin/® +efi/e) (3.19)
L

Ui = th+1_th+§ (3:20)

U;H = Uj + <<=:log(e(UJt'Jrl_L/z)/6 + e_(UJt'_L/Q)/S) (3:21)

. 810g<e(U;—L/2)/5 +e —(Uf_ 1_L/2)/5) (3 22)

CA 1% Wolfram 234 A H U 72 IRffe] - 22[H] - IREEED B DE T VTH D, HEHZERD—>
—ODEINVDRORFZDIRAE L, BEDKRLDH T & ZDEHEX ILVDIRENLSIRE S, &
IVOARFEDS {0, 1} D 5@ D T, Ho & Z DD £ )L DIRED & RDOKGZH DIREHI £ 5
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—XJt CA 1%, Elementary CA (ECA) & WX, IREEEMIL —ILIT 0-255 FF TD 256
WY DAHIBMFIT STV 5,

22T "y ZRF2C5RE Ty ZRFD0RWIREEEEZ 5 L, Rule 184 DL — )L
ZHA L7z CA X, HODHIDOXNLDEOTOIULHHEL, AiO R VISR 7o i
DV, LI HREEZ LD (REIDH D) KTONERTETVICERS, 0D
ECA Rule 184 2 %23, I DOROERNZET VL THY, DT INLZITDIL— L THE
M7 7 A8 —IRITNEEHT 2 L) BEOBRZHHLTLEIDTH 3.

Rule 184 I3 HHliTH 57217 Th <, WA ADHEARN LT = — 2T (Burgers
Equation) 2° 6 #EHIEIC X > TENT A2 2L HTE S, ZOBRICED, Rule 184 1
WRLV—NVIZEDHLR 2B 2ET IV TIER L, WAENFHEEERICEO D DOH 2 AN
THELRETNEEZDLILBTES,

ECA Rule 184 IZBE 2 W ~OBEER p Z2H AT % &, JERFRHHEPEbER (Asymmetric
Simple Exclusion Process (ASEP)) &9 ETNICK S, (DD, ASEP Tp=1¢%,75%
& ECA Rule 184 127 %, ) ASEP (3 1968 fEICY RV — L D7 AL CHAMEN 2R €
TV E LT CA 374 4, 1993 4EIZ Derrida 512 & T Matrix Products Ansatz
&0 ) JTECRGR () DEFIREEDS BRI R TD S, MRS DSMEA TV
7o, ASEP TIZMBEREAM L BBEREADET AR LSEL NS,

JRSHEES S ASEP (IR ASEP) 1%, AU 23/l BT 2TV ThH 5. K
TOWA, WHID% S ROBED—E IR N7, AR ASEP 2 OHRRE 7LD
WHETIE, X BERNICERE, #HiEiciEz 7’2y b LAEARKDNY S 2L —> 3 LM
B k> TIN5, £7 ASEP T3, 77 A8 —iiflE v ) DEHET3:T b iE 7
L tFEUREON 23605 2 30> Tw5,

R LTt 23N 9 2 53 H HAH (Free-Flow Phase), 14> % SigA3 5 i
(Jam Phase) TH b, HHMHL & ¥ ANDMHIEBE D 2 2 B ITEHA R & X Tw
5. CORZER?E, HPADOWNZ L T2RDICEEL ED L) REICTIE IV
D—HTHN» 570, FEHENREZEZ DBEICHECH-NTW 5,

PSS ASEP(BGE ASEP) T, /il & Amld B> TE 59, RT3/
SHER a THWAL, V70 (K2 (c) DMSELANADESGT) Z iR p TREIL Two T,
R B CAMD SHINT 2 (M2 (¢). WAICROEER —F I ntd, k{3
SA—% a, B ICHLTHIK (K 2 (b)) D, LD B | a ORI a 1Ick>T
Mimzaryba—925 2 BB HENE, G410 a 8 DFEED B IZX->ThiEz
avra—N$5 2 EHRERIGNME, 2L THLD a, B PHEICKREZVWHEENESL 5D
T A= P L THREDPZT 5 2 & DR v AFiEM (Maximum-Current Phase)
TH 5.

FHOWRDTHA, WHESL S THIITE 25003, £ 1 ICEHBINmROXZ AT

RTHIEDTES, $/ a = B DEMRETIIEEN (%A IS 2 A7E)
WYL= FT2IERHMoNTED, 3 KOMER T A v 2375 b 2 ZHH DJFEE
FER1DLHITRD, ZOMKDSIFRA, THIZX > TRADHIND ED X ) %IREIC
BoTOEIPNEL D570, AL ISR OHENIE TIHEHIN TV S,

2 FTOASEP IZ, 1 KHEAT Yy 7OMIc&ETORNFOBEI% FHIFICEZ 537 LV
Ty 7 T—=bTholk, TP HCENE Ty FTF—= HEELT, ATy 7E
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eV ERLVDBDRY FE 5V LI—0FY, ZORV FE2EL LD ADIRER
HEL T TP A7y 77— 0300, MEBORXEER 1 DLH)IFVLLT Y I T—
FDBHDEIXERLSDHDIZR D,

¥/ ASEP Oy, 7V ¥ L7y 77— MLEkRZE 2 B L RRICR S, (&
ZLMER p, o, B IFATL— 1Lk S, ) BIERYICEZ SN/ ASEP I3k D€
TNLTHD, HERETOPLD G I E VI fHr6IE 25 6D ANIEFRICHIE ThbiILTWw»5,
ZOMICH R FINEFZ O CTBEI IS 2 EEBOT Yy 7T — s HERH D, 2o
ASEP D% A F 3 7 A RIFTHERIHAEIN TN D,

§3.3 BIA—-LNIIVICEDTIVY 1y THRDIEE
LXTGRNVA — b= b 22T j BBt 2 TR U 2R EBE T 5. £,

PA LGB B2 UDHE U EESCIEICT S, COLE, LERE,

Uttt = U, Uj(1=U; ) (3.23)

J

EVORRIREAREAEZEZ 2 £, IO U DEXRTRTO2 1 202613, A1 I20
21 OMEL S 2\ DT, ZOREFERIZCAZBRT S EVWZ 5. —RNIC, LTD
Wil TbDEEZS.

U;_H = f(U;—D th> U;—i-l) (324)

72U, SIFREBERU DEIZO»1DEL S TH D, BIB f(2,y,2) b 32D
JIGLTOR1DELPES Wb DTS, DX ), Bl ¢ TOMED0 5> 1 DRFIC, RO
At +1TOMEB02 1 THL 6N Tw 354, ZOBICH TIEE 5 CA 2K %Z Elementary
CA(ECA) LWL, X 5ICECARERMBELL2LZVI XL S. ¥k 6, 3 D055
2,9, 2 13T XRTOP 1 DELPHS RV DT, 2D (2,y,2) DflABDREIZ2ZHTHY, Z
NZND (z,y, 2) IS L CTUTOERD X I 1, f DI 0 I 520 LI 20 E kD TL E
ZIE, ZNT, ~DODECADPREFSTLEIDLSTH S,

2F D) ECAREET28 =256 L 2270\, EOFED0O & 1DWNITX>TECA 28
—OWRELDT, ZDUMN%E 2 E A7 L THKECA ZXAT 52H 5 OV—NV&ES) 2k
52 EDBHKS. LORD NV —ILFESIE (10111000); = 128+32+16+8 =184 TH 5. H 5
YA MCHEPFET ZRELZ71” LU, FELBEWREZ 707 525 L 2D rule-184CA
ETVITHMAZEOH 2RI L T0EEEZ LI LR TES. TNDED rule-184CA £
TV (11.1 i) THIBR 223, s THW 6 NS CADEBEL > T3, FRTXTO
ECA (2 (00000000); = 02>5 (11111111), = 255 £ TOAEF 256 O —RN & HK 5 2 T
52 EDHKS.

AWZE T, ASEP ZH\WT 7V 4y 7RIROETMLEZ T 5. ASEP % Hw 2 HH I,
TN 4y TRIRIIAPDOERIC X > THREL TWDB EEZL L6 TH D, Afficl, 1B
DY T I7A4 F 2= IZD0TDINT 4y 7HIROETVERET S, £7, HEEHSE
Z % ASEP Z Wk 5. 20, HEMEREDSHEERZKROT, 774y 7
R ERD 2, £, ASEP 2B T 57-®1Z, ASEP LRIU L9 &7y 4w TahROK
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BurgersAf2 = ‘ﬁ-‘ /N Wk ‘

XAORITER) B u(TERER) &
=71k =71k
Xyz 111 | 110 | 101 | 100 | O11 | 010 | 001 | 00O
- EHC-HEH .
f(x,y.z) Lo |1 | 1| 1]0]|0]O0 ZE45Burgers 512 = AES ‘
for rule number | 128 | 64 32 16 8 4 2 1 b EE v B
HEEtRIL HEtRE

3.5: Wit A WEERT XA T =8 D ‘ I Burgers S TA(BCA) Fw e ‘

_A%B12

Xt BERR, U BEEY

3.6: Stop words D —f12

RS, ASEP OIE—XBEBD L H 122D T, 2Nzl Td02ET L 4, 232
KRB L o T3, 22T, $9 4y ORXZLET 5.

Yt = LCzt+Z\/EU
- th(L+2£\/Z)

t

A z0 10
== d \/Z‘f‘ ~ 2_ - 2
at 2dt) (th) }
2 2 .
v+t =2 = QL+ 22 (3.25)
4d, 2d,

A () E, M40k =R LE %2,

-0.25 -0.2 -0.15 -0.1

K4 BFEEEEV—KY1L
RIZ, ASEP EFUBIC L2, K (3) ZHEANHT 5.

2 2

Ao A z0
Y+ = d(—VIL+ )
SRy il 2dt>
220'2 ~ zZ0

_ 2 = (VL — 22 3.26

Y ) i 2dt) (3.26)

16



K (4) 1, M50kH12k3,

0.25

B5 BEREEEEY—RY1 LDORIFH
R, e=+vVLy=vy LT, REfEMlTse0) i3,

z0

2dy

5 _ Z%0?
Ady

o =

y—p = —c?t(x—oz)g{

(3.27)

ZZC, ASEPIZB T 5ol E HEAEH L ) — F ¥ A4 L ODIRZ &b 57012,

6) £ T 3.

T <+ 201
Y 4 zoy

zoy— B = —d(2az — a)? {

(3.28)

AN, o, BZHOWTICASEP ICUTIFE2X2 k02X (7) LAD, Kl6DkH %

75785,

27 Lo

zoy —f = —da dt(a:—a)

2 2

1
= @)

d 2

zo 20 1.4

J— ~ — —— xr — —

by @( 5)

0 02 0.4 0.6 0.8 1 12

6 BIREEELY—R5 M LOMELRE

17
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B 7 ot (BCR, mAREM) ORD SR p 2K 23K (8) L% 5.

z0 1—-+v1-—p

4d, 2
z0
LY
z0
bop = (1_2&,)2
z0 ~
p = 1—(1—2£t)2,(0<za<4dt)

#1 ASEP ORBORERABROBAOHEEO=ERDER. EREEOBAORE
DORE, FVILTYTT—PORDEE p, o, fEL—PEEZLBDICELILS.

7w FF— b RT LIk PN

ik () VIS on) 0y

R (RS, ) a =2 a(1 - a/p)
p—

e (PIBGR, Mot = B(1— /)

I (R, BRI e 2

SEAOKE (HER)  1-vI—pl-vi—p) (2.1

X7 ASEP Ilc&ZBEEEDR

18
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_N

~7

i
i

§ 4.1 WERETINICEDTIVV 10y THR

PIal—Y—%ELT, T4y TR ERED X I BT E0HET S, &
Sal—4%—%E LTI excel TERLL 7-.
¥9, EXCELDOY I 2L —%—DOH%#X 212787,

AR 1600 ©H 150
o 80 ™
1 2 3 4 5 6 7 8 9
M TR T [k [ x [ = [ B [ [ & [#
@ AT - 1600| 1600[ 1600| 1600| 1600]| 1600| 1600[ 1600 16
@ HAEWMAR - 1360| 1360[ 1360| 1360 1360] 1360] 1360[ 1360 13
BANHEA & = 0 0 0 0 0 0 0 0
WARSE - 1360| 1360| 1360 1360[ 1360| 1360| 1360| 1360] 13
® IiHEARE - 1792] 1630] 1484| 1635 1679] 1530] 1611] 1652 16
@ REAFHIR = 4833| 2410( 2408| 2413 2411| 2400 2409| 2403| 23
® BT E 4800| 4368| 4098| 3974[ 3699 3380 3210| 2959| 2667 23
® RERTR = 0
@ HIE - [m] o (o] o (o] o o] o C
EE& - 1792] 1630[ 1484| 1635]| 1679] 1530] 1611] 1652] 16
O o [x [xx |$ﬂ&lﬂﬁk@%iﬁhumg‘m§ﬂm@1ﬁﬂﬁ
7] 619] 359 15[ 1385]  140[242051 15 100%

H
ks

BERE BULLWHIP#h 8
160566 | 7857 7.97

242.05 | 625.99 |

E2 EXCELKHRYZalb—4%—

WRlE, BEPHMED, #£ L, SHIZ, —MEESMCET—223A5, HERAR B, 11,
RN~V D THEHET, D, —30 D5A%. JBIARE, SERq 2L, MiHO%A
FHEREFABETH S (¢ = K1), ARAGT M, 1X, M, =B, +q¢ Tbs. LTHEMNRZ,
WHE D, # €T, ReAHHE Z,1%, BRICHRD 2 ZENTE, SHNE, (D + Dy +
oo Dyygg) =30 x 1.5 £ T 5, MEBFERE S, 12, BHICKRYBINLEETHD, HEICH
EZRD 2 Z LB TE S, ASolk, WHHEZE 4800 £ %, £/ S, =S,_1+B,— D, Th
5. BRHERE K %, BEIEEILLEHBED BT OBEIMERIAD, K =2 — S
ThH5. HEIZ, ZEEHBEEZERTETWI0EET. FoiE 1%, YHO TR
BEARRYTELHRHOBEEERT. J, =D, +S,(5,<0),J, =D,(S, >0)Th 3
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#£ 4.1 WibeA, F—FEZHAWTKH Coder THA L 2 fiHZEED —E8
O | O] x | xx

FASE—M | 92 | 454 | 359 | 95
FEsE M | 82 | 568 | 323 | 27
¥ H 133 | 640 | 226 | 1

#£42: Wit oA T—FZHWTKH Coder THN L 228 EED —

TR | ORI | B RSEE | FEEYIRE | R | Ty 4y TEIR
Fe13E—n] 902 149 242960 93 0.972 2.049
A 0] 1107 179 230200 28 0.994 1.858
¥4H 1236 231 255244 1 0.999 1.444

LR N, 1, BBAEROFHEEET. LoT, N, = 3008, Th 5. AN

13, BRUEEORETH 5. KR, I1F, FEEAGHEE THHHEATORIC 100 Z 2

7 bDTHE. k0T, R=100 x Sk (%] Th 5. AEHERy &, Babhcd 2,

y = Ld, + 2V/Lo TH 5. LIZV—F¥ A4 4, d 3WEPHME, » 3LEAHERETH 2.

§ 4.2 BRBEEXETINIKEDTILD 1y THR

RIZ, ABETIRELZASEPICXAETILTIIIN T 4y TR EZRD %,

20




faamle 5 U IC SR DRRE

AMROEIE, 7T 4y TEIRICOWT, Y 3TaLb—varvz2funt Eok)LER
BHLDOPEDTE T EROERDETIVERE L7 ASEP Z w7V Z2 KL, 1
[ERENrO B ETH B,

fEame LT,

SHOMEE LT, 7V 74y 7ROBERBED L) ITFHEEL T »EEE L i —
MNEETVEERT A2 ETH 2.

21






]

KFE 2 BT T 5ICH7 D, SR THRE &MY ] 875 JHifE2 - 7= 1LIRAZ

KT - RO BT 2 SO A A2 R L £ 7
K% UCI v 2O AR AL 37

201942 H

23

REBICEDE LD, %

R B







SE 3R

1] 774 F = — v DERPER weblio & . https://www.weblio.jp/content/¥ 7°F A
F x—> . W% H 2018,1,25.

2] BEEFIEW. ¥ 794 F 2 —> ZORE ERERIE. S A TEL R - A —N—F . BV R
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