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Fig.1 Spatial Distribution of COVID-19 at Provincial
Level in China(As of 2020-03-31 00:00, Data Source:
National Health Commission of the People’s

Republic of China)
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Fig.2 Situation of COVID-19 at Provincial Level and Hong Kong, Macao and Taiwan in China(As of 2020-03-31 00:00,

Data Source: National Health Commission of the People’s Republic of China)

o
g
LD

H ¥
— Bl HIS A — B
&3 HE COVID-19 81112 5 41 50 K 5 1 112 5 11
BOE #E(2020-01-11 00:00—2020-03-31 00:00,
Bt ok IR - R TLAE2HZ0)

Fig.3 The Cumulative Number of Confirmed Cases and
the Number of Newly Confirmed Cases of COVID-19
in China (2020-01-11 00:00—2020-03-31 00:00, Data

Source: WHO)
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Fig.4 Spatial Distribution of Cumulative Confirmed
COVID-19 Cases in Countries Around the World
(As of 2020-03-31 00:00, Data Source: WHO)
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Tab.1 Spatial and Temporal Location Big Data Available in Epidemic Prevention and Control

ki e

B

R4 I S o7 B B0 T 7 U 5 S A S A R B A, R 3 15 50 m (717 X))
F 2 ke (322 111 DX [ B 5 min s o P R 3G 5 B0 FT A% B N LI, (5 95 22 22 J0 1 142 A%
R4 3 o7 B B 04 P P LT 5 A S AR R 1Y 3 R A 4 E A A AR AR
i 71X 100 ms B, i 1R A 0.5 h BT iC %, ﬁ&d:u@r”ft;hﬁﬁ7 S ) A K A TR

%)

A 8 SEANATIE S 5 ER P RS S T LAAS B LB A A A B AL
o f R 3 457 5 1 P 07 B 5 R R ﬁIRIEJJ:,BHFHFEELE?vﬁEE Al LS 295 A
AR LN AL
https://www.juhe.cn/docs/api/id/8, i B 2l JETE | AR Bk ik 1 /0N DX R A5 3R AT S 07 5 A 0f)
MR T LS T, 2547 A i)
. L o A N AN B AL S P AT A L 381 ) 1 A T B s 1 A bk 23 5 88 3 0 Al 37
AR A () LA S A i), AT S R A DG AT B A 0 (0T AR T AL
PE 5] P2V b T B0 (AR )
55 32 b P W29 /N XK (i)
] L [ Rl A F A i 33 AT REECE CRLI)
R A FHP s 25 14 R 2 A XU (O 13 00 R )
o0 L L 2 52 SE LR AL O OFS BE 2 10~50 m)
251 Hb ] P2 1 i PRUECHE (T A% )
BT i B SE AR B oL A A
- VNES A B2 81/ RO (IR
L35 b P T2 0 0500 15 L i o))
[F) AT it A 3 3EAT R (TR
DARE i DRRvA R i€k
P 175 4 1] P2 17 PRS0 (T2 )
JA] 1P 1 f“@J/J\IX?UE JEL K3 T, v AR D
R i 4 €l NS PN
[ A7 P A ) A IEAT PR AHE ()
R G 3 S A ERH 5 A B O 4 10~50 m)
T AT JEER €T FH P AT RS G Bl ) ORS BE 3524 10~50 m)
BB 12306 T SR A P LTS B B Y TE ?‘ﬁ%ﬂL‘l%ﬁii‘Z%ﬂékiﬂMﬁ%,S‘Q%ﬁﬁ}ﬁgﬁm?éﬁf@ﬁ
i A T A — eI @%%ﬂﬂi%‘%fﬁﬂ%ﬂﬂU%ﬂ'ﬁﬁ{%‘;ﬁ%’ﬁﬁé%ﬂﬂ@{%ﬁ,ﬁ%\'ﬁﬁ)ﬁﬁﬂﬁﬂ'é{ﬁiﬁg
S BT A i R T A O AT E

PEAH AR B S5 45 0 BURF Aol A28 A 3L 1Y
— RIVBORH E IR E B TE  ANRE
H R RS A5 7 5 B SS o a8 i
Az B R B WD AR R R T B R A I S )
A A5 KA ) Ik B AT (] s e R L R L T
TR (g i S A7 RS PRI R A B A i

25 0 B R B T LA JF K 22 3T ) 1 B A AR
UM S5, A8 T BORF RN 2 AR B TGH A Ak R X
EME . BN, @E AN ER S AR, Y
T DAE A7 7™ 174 b DX A B e A i B X, 1%
b DX A B N T3 27 B Y ME R 2 B R, R YT
G010 B FH AL 25 i 22 R PRI O 15 U [ O R



478 ER N

fi B F 2 R 2020 44 H

B N R VA N E R D NI e A R R
A R 1500 25 b g 1 R % KU Bl B R T .
W 259 (B2 97 B B 0 BT AR RN AR A 1 R
7R A B0 A Bl T O R BS BE A 2R R G
BT R ) REE B X R . I Ah  BRYT R
VA ) TC B O A% R B Bt R 9 R 1 S R
A5 A5 B BB Bl AW A% Y 9 T Bl SR B 3 B
RN o TE£ ST KA TAE R & R, i
17 R A5 B A 1R BB A B A A0k Ao TG K
E@@ﬁ%‘/ﬁ%ﬁﬁuxx@mo

# 2 2020-03-31, A 3 2034~ B K
IR 7 5 bR Al A% A2 0 ), Ar A AE S RN
Horr Ay 274~ [ 58 1 B 3 2 000 45 4 12 % 9], an
Bl 5 HT7R o SVBO L 4 A R N /] 4 s, B
ednin &6 Frs . B 7. B8 kR Ay T
% M 2020-03-10—2020-03-31 2 1 12 95 1] F1 5
HE 2 9] 728 Al R B

KH 140 640
A 101739
A
Hhi
1"‘{_’["] —— ] 913
?’L[U —_ 3 77
ﬂ"w] [—— ] 495
9L ['H — 27 |45

85195

Fii L j—15412
. PR o 11899
e T2 e 11 750
o RH 10827
] fomm 9786
B ] e 9618
TG e 6408
IR fem 6317
LLaA] jmd 831
BRI (w4359
MY m4256
B jm4 226
it jm4 028
0 w3002
A% w2910
PG (w2626
P13 w2577
FUF) Jn 2449
2% §2085 ) ) ) ) ) )
0 2 4 6 8 10 12 14 16
i g0t
5 5 COVID-19 B2 6 Ho i 2 000 1y [ %
(% 2020-03-31 00: 00, F i >he it - A4 T AE L 20)
Fig.5 Countries with More than 2 000 Cumulative
Confirmed Cases of COVID-19 (As of

2020-03-31 00:00, Source: WHO)

2 HER=EMEXRBEEAL
iz p R H AR 55

i 23 07 B K E e B 78 2 SRR B 3 1 2 A4
AT B ARAE R o Rogers 5 RORE AL Y5 1 14 1%
a3 R 3AN B B, BV S R A A s 1 L
R AR B9 3 AL 45 00 3 A% Do g P A G 1Y
B2 43 A R 0 B 40 W B 14 43 A 5 R BRI B 1 G

Lz 1h

FRA T AL G AL 1 i B, X BEAT L, OF
P B0 45 SR 5 00 o AR A R UE . RS A
1 bR B 58 A Hemls b E — 2548 Hh 7 A e 1L 4
ot B S A B Beorh, 1E ORI b R AE B R 4
(Geographic Information System, GIS) 7E #ff 5% 1%
e B P8 TR R S e 2 A% o AR rpoR] LA
FEAEAE TN, oI D St 5 b 1 R A% e o B 25 3
M e i B S R R R R, &
&G GIS Vi B Ge it CRe il 25 483t ) T
BLN A S R e a1 R R G 5 I A B

E R IR ENE R GIS, “"mﬂilﬂl’ﬂffﬁ@(ﬁ
FE IR B X2 9 43 A FRAE BB 5, AR A A 2R A
- b 7 55 R 2 A 5 e R A B R A DGR O
N AR T AR DR R A T N )
A s BRAER 13 T GIS, W Google Earth {4 i1
Mg T HINO S AT S 2 AR HED
AHOGARE AL, I XoF 952 95 45 G kAT U, DA — A 1
iR BUAN T i HTNO WA T B9 I 28 B . b
W VORI GIS 5@ BB AR AT T 2R R BUR
PR & i JEAE v 1 A b 3 A AR A e A )
AT IR SRR R A B R R T R S
P85 PR 2R RH G M B [mT 05 A B BB O X6 9 o K A
BER AT T . B b IREIS TSN B 2S  E
RBE AR W RS M2 L AL T A F A ik 55 T
PR B 95 T . 2010 48 i b M 7% )5, Ji L
B AR+ 2% BE (Karolinska Institute, Sweden) Fl1
2 [# BF 8 H P K 2% (Columbia University) [ — 4~
A B 5T /N 43 BT T 24 b FL A R0 486 R B L 1Y 200
T3 FB AL A0 8 1 E A IR ] T B R R O uE
JE N E I Bl 3l A R A A TE 3 LY
REW% 1 fif KT A7 2 09 1) 0 i Js 7 L 2 & 3 1) 1Y)
N L Bl A% B8 (] s 00 7 L % 1 A & KIS 1
4yt DX, DATAT B A A5 o3 T B UR L R T vk
] B B T 10000 4 J2 g 9 E R B e .
2014@%@;‘?‘1&@&%7}%@@ 3 [ i 45 1l 5
ot B v C 8 2 A3 BT R BT Bl 38 A B K A
By 57 8 XL B, DT 5 B R0 0] 9% 5L, 0 B o 1
PHC . A K Bio. Diaspora 24\ iz F i ¥
PR ARG, 5 T KB 2 i B R A BE BT IR
TR R T A5 AR L 38 5 1 R A A e i
e S TN A RO B, I U Bl 45 b BORE AE 15T B
9t . O’ Donovan 25 V| H mHealth 5 0% , & T
N B A5 5 R B 73 A 47 R0k U By 5 oK 3T
i FVBE S W, — o B B S5 TV R SR
(ERINECT



A5 B AW

AR A L T I s S ORI ) O S 15 By 4 I 55 L ki R

479

8 \44( il

Hit
15412451

LEAf
11 899451

A-Awlo
NN
& ¥ g =2
¥ ¥ OF 5 s ow

XN

fihrve
gﬁﬁﬁ*“'ﬂﬁﬁl

P T
"%ﬁ*‘

fl\ﬁﬂﬂ
E[E%Eﬂ
HIlEAETE

135/ FERI X
FTHi£10 9134

6 2020-03-31 4Bk COVID-19 %1 7 2 CEUE ok I« i 5 A= 4140
Fig.6 The COVID-19 Pandemic in 2020-03-31(Source: WHO)

15-
=)
F 10fF
=
a
£y
& Sf
B
OQ\ S '\:\ :° “\:’
& & & & of n)g\, §’
F & FFFSFS
5 > + & > & v
H#A

B 7 COVID-19 %21 ™ 5 [ 5 (B (=41 ) Rt 0i20%
15175 4k 2 $5% (2020-03-01 00: 00—2020-03-31 00: 00,
Bt o P A F T AR AL
Fig.7 Trends of Cumulative Confirmed Cases of COVID-
19 in the Most Affected Countries (Excluding China)
(2020-03-01 00:00—2020-03-31 00: 00,
Data Source: WHO)

B 25 7 B R B0 IR 45 T B ok R e H
fli o 2003 4F SARS £ 1% Wi [a] , b [ B} 2% B i BB

2 55 BT IR 5 T R e s T A A b 4E R
LR A IR T B 58 SARS S 17 12 il 55 014 iy it
FE ARG K 28 [ AE B B L S A

B ARAEGEHEARETHNES,LHT
SARSI“T S EE ECR AR 5 S A% 7;2?13'3'“
R E B S MR R EE LG, N
JE 1T Bl 45 B HE USRS HE o Kraemer 55 0 F 52
A5 EICHE AU 4 0 R AT S0 B R COVID-19
0 I 161 6T v 5 DX 1 A% 19 1 5 e, O AR 4
b i e T L SR B B A i X 8 1 A B 1
i -

1E 2019 4F COVID-19 FEAE v, i 23 o7 B KR
Fi: o g2 A B P AR A TN SR R B A 1
s ) 1% B A a0 DN AR 45 T A TR 5, O Bl RE N
K fidt 2 TE ™. Wds A ERZE
Doy (AL AR 2 ) B KRB & A 24 FL 5 1 43 A
55 50 (O T 9) 8 0TI 19 {2 4k T 28k L T 3k Tl )
WAL & AT DISCE) A R GE T AN R A XA
LA o3 A O

ISA
2



480 RO K

i BB R 2020 44 H

=SR] - AR = I S - ) — K - THEET

BI8  COVID-19 B2 ™ 5 1 5 (B [ 40 ) 38 44 62 9 1)
ARk #(2020-03-01 00: 00—2020-03-31 00: 00,
BRI S T A B
Fig.8 Trends of Newly Confirmed COVID-19 Cases in
Most Affected Countries (Excluding China)
(2020-03-01 00:00—2020-03-31 00:00, Source: WHO)

B 4 001~55 000
B9 #dbd COVID-19 B 1% 4 1l 434 K (B &
2020-03-31, Fffe >k U6 - WAL TR )
Fig.9 Spatial Distribution of COVID-19 in Hubei
Province(As of 2020-03-31, Data Source: Health

Commission of Hubei Province)

TN WS IR HL R G A R A A 5 b
FAw B bl 2[R 55 2l e 50 1 RO A R
(R ) | B I 1 T Bl R 4 k23 % A A B
RO B A R A 19 2% S5 0K, 1] 4 [k Z AL X 4R
BEAE XN BV IE TN B IC R H A A
PETF LR RIS Al O R K R
ST W) AR WG S5 2 IR 55 o (e AT DL 5 13 B
HE il 7E AR A BR T 1B R 48 (Global Naviga-
tion Satellite System , GNSS)1E Ry 045 I, # 3 B
A P T T b X R HG g sl e, R R R BN T B
AT NG R e 26 . T B 10 B s L AR A
NEE AT 7 T M DX A 2 1 A o D, U A 7 I
AR AT REAS RE R4 € Xl AT o

2 8 B AT B 2 W) AR A T ) R A
AN /N T AT (B LD AT LR S8 P T A
(A A N R T ¢ o N P R R S S S NG £

(IR TDNIRE. i 38787 DN RN A NN PN
Vi LA K 3 km N I B2 A5 0L, 045 & 2 5 B
26 KBS PR

#ibeRmes - O]

BT 2020-03-27 18:57

W T S WERIEXAE, R
BREERGNSENTE,

HREE (ERRBHER  IREEA

BI10 el Bm 4 0 2l (fil RS )
Fig.10  Great Wall of Data (Health Code)

X HEATGE

WAYZ (B8 - EiZiR

- a X

x \ ©
)
i

"? @ ERAFESTE

HRAEERLHE ann @ B

® 8.56% 91.43% 5k
B2FESEE, SHETLNEN v

P11 2R R e I A 0 /N B AR
Fig.11 WAYZ Launches Epidemic Life Assistant
“Life Tools”

TLVE 2 BOME R A 25 M s 35 B &5 K
- TLVE " T 8 4 P BUR DI 55 3 1T 4 R 58—
B RE ML R M. A 12 R T A X H—
G B2 I 191 23 18] 43 A5 1 0 - TRET AR T ™
HFET HRTE), AEARENRCGREH
MRRE HNTF B E%),

BT AR 2005 4F g 7 1A AT B 16
TIASFERE M T 1 500435 A E 400 T £ R |
109 J3 ¥k N 41,200 J5 iS5 4L iR BB R R
B B PR b, BT BRI A Ak AE B RIR 55 OF- 6
PENE KB e 3X — ik T a5 /N A ()45 B PR T Y 2 ]
ZHMAETFE LA A A A
R E | HBhZR G MRS K2 BEUE A
5k 2 4 BT R M E AT X, RN 1 S8 B A
B0, DA AT % U4 ik N B WA O A BT N



59545 5 4 )

AR A L T I s S ORI ) O S 15 By 4 I 55 L ki R 481

1% A LA T S 15 it T 9238 155 1 47 1 B 1 5 )
BT WA AL AR R, ST R R T AR L 4
WEALYETS R AE LR RGAHLM
HEVRBERT Q2 B AR 48 B R 55 °F & o “ 1<
B REELRYOEF 6 TA AR E 4
HEE R 55 51 S04k X3E B, 5E o — A — iR fk
FEIX R 55 1 & A i IR e S o 1)t (&1 13 2R i
A% B B4 B HLRE X 40 A 1R 20 65 07 HE
) B8 7 AR SR AR A, B 55 B B PLA g 5 ) o s
CRLAR BT 12k 31K, /NI ) R g i k#1260
L EEIE R BGRE] 3000, “fii % A4 FiRT RS
i b AL A B AR P T AR A IR 55 e,
X ZHE P ks, LS BB E R k2 .
#ZE 2020-03-02 00: 00, “fili % H & L4 "R Gk
FIM R A A LR 41 394 B, B BEIA BERE < G &
BE U B A DX P A% 5% K38 3 OGS BT i B
B R R R SR HE 0 IS S N B A TR R A T AR
B, K] f e AR TR IRAE PR B L B2 . &
gt , ST AR A & B ETEE S T4 7854 ¢
EHE

. (’, 128
A~ f R
= >4 rm W

SmM

B2 Kl - TG R e A P
Fig.12 “Tianditu Jiangxi” Epidemic Thematic Map

P 14 2 iCBUR 7 JF & B 8 REBL & A /N
TE A2 5 B e IR 55, 38 0 4 2 A% I 4%
SCBLE N R UE AL, AR IR ALK KR 2y IR
T B R XL K [l e e I A R e R A T A
PRI, I 28 o7 B RBOHE I 7 5 5 19 By 4% 1 5G9
AT o B ST I 2 0 B R R
Z 5P E MR U TS R4 MR T A
I AR I 55 5 FOABOR A 5 4

3 SETE = K EUE AR 5 A e i R
W ALEBEHERTRKZL

TE 2019 4E 1y COVID-19 22475 v | T [ B 2R
BfsE T s IR %) O s B A U TR BEL W 2 1 A%

B o AESE STy TE X R R A RBE Lk T R Y
— Y AR R AT A H A2 BT R
ol N R Z AR ORI E K&k . 18
AT R 2 P 5 T, 3X R B AR R I R TC kK aE
1o — 7 I i B G 3 2 3% 3 4K e 1) ) e R B
J— 5 WAE TR R At S E KW B A&
S LA KBS . KA AE 2003 4F (1) SARS % 1
XN A% i R E PR e R R RIS
HA N REM T JLRAT W R ot ET 4,
B i U0 M A G R R BN T 34 Tk
2y 1 40042 TC N BT BeAb  BE 1 X I 4
BRME &I 2 0 R s A BR A Ur i b . R
SPGB YT AR L2 A B I AN R
T FE o B & 28 38 T A, Anfaf £ AS 45
TR BT OB A AT A R L
PR SN A T RE R L R dE T AR R R 5 AL Y
B TAE R BLSL75 oK

< BANSHE - | O
frm—
o

o = =

| meEm o % [~

\ ] = 'wma:
\ = %

|\ o . =] B ¢
g 8 Tuwrm e
\ = Gj »
\aeh o mwir
- e
=N !

,  RRTINMERSRSFO

2 BRRBIRERSES PO
3 BRHIHEREBRS PO

4 BRAINEAILHBREESRO

P13 RO A A B 5 IR 55 R e —— U R Ap L
(%5 [ B AL IX 53 A &)

Fig.13 Wuhan Grid Management and Service System—

Wuhan “Micro-Neighborhood”(Distribution Map of Govern-

ment Self-service Machines at Community Level)

14 HLE /NI FE B AL B B L AR
Fig.14 Robot “Xiaojia” Works at Leishenshan Hospital

TH X 3o 26 55 SR, 24 T Y I 23 07 B R K H R 55
B ANRESE A AL, X IR N R ZAh, B R
TE FL AR i 8 R AR A Mk 31T 32 8 A I =S R R
P (R D Z kA7 fE I R 2 BUF BBk = 5] &



482 RO = (N

fi B F 2 R 2020 44 H

10X B0 Ak = A vk A ML, A G AR 55 Bt T
Bt EE O X E RS R
T

1) B4 e 2 B E— 25 ik

JETG B I E S TAEZ — 2R G Y 6, 1
5 B S B0 12 06 1), O X VD4 ok o R AT IR 2R
5%, IX i AR WO 12 9 ) A % Gk N B B s
W il 3 A S E R SRR R R S A
Hl \GNSS IR %5 1 FH APP 4 7T L) 3575 1 5 4%
(8 FH P s 25 A <k B AT 2 4 W RN A8 1] AT
DL (L3R % M ML BE 5 | 5] 4 5 Ry 8 B A
15 538 15 18 B BT GNSS IR 55 37 1 AT LA AR
Ivi) K B 1 P s 25 0300 B . O ) A
TR 54 1 AT AR 5 A X A R R AT
A TAE A B3 AN T 0 3k 3 1) 5 5XOR 4R AR ANk R
A%, T EL AT RE B0 R R T S R O L T
G b AR B s Bl A E— 2 R A% LA Y
i A= o AR T WIS B 0 B 23 0T R 5
I A AT AR 4% 5 2 8 A R A ) ko . e
e A 38 AT I AR o e AR it (14 81 2R SR BE AR T
)k 19 R Y AR N XS 3 T AT AR 2 Y ik
o R LR i 2 0 B KB 45 A 15 w1 %
TR A SR AR 1T T LA A A% 1 B R A T
SE T RE Y 25 D) B2 o o, O A0 H SR B B 11 T Bl
T o PR RT O FTSE A S A ED BRI A FD ELAR
12T LI P R R IERRF S 1D 1) 4% B R
e RE 2 B B

e A B 7 R Y 43 A R0 S B R O S A
SO TR T M X A At A AR L
XS AL 5 LA K fiE 7 A R B O 0 B AE 12
BT 4 R A B HE BN N B, 3 5 A A7 AR 4 KBS
Be i S BEfs B R G (HiX 8 R4 AR5 45 T
fRZHRN . FH LS5 KRERHEA S A WERS
BRYGE AR UE G5 A R T RE 45 AS AR TR, 33X 45 [
G AR A B e R AR R A BRI B
1 = 7 8 T A8 FH A 0 A A TR o 28 Bl ) A [
FEAEAE T2 15 1 300 % B0 R0 9022 b o R 2 4
PR | BG5S B e 1 I B {5 B R GE A A
T 57 1) e BN BN T80, B B B AR
W Bl (5B LA T3 AR 5 2008 58 B R 1
2 99 24 I HUE e AR RS AR A% R BE B Y
EBifE B R4 KBRFHEE REME GRS E
B RGRE RIS — AR A O, 5oy 5 &
B 5% T2k 23 (15 7 4% 3R G L E IC I, T4k 23 ik
A DAATBCZE 12 N80T 4% R 0 55 S B A5 B kAT 43

BTl & A, T 7E — & B8 B b 92 ff 1% h A7 72 1Y
Be NN B0 SR A e P R e N A SRR 1 1 AL L
AR T T AR B A B ER R R A T B St
R FNTUE L

2) I 2 BB A 4 KA =

YR A B30 AR T I KR s S 4 Y TR) R
BT GNSS JE A7 14 8 308 B8 48 RG22 ) - ) 2
i JH GNSS Iz 55 89 T HLRL T CAPP) |, 415 it b P
B JEXT BB, WA P AR R LR S
HFHAE T RMRSSH P AL T K% E
YT CEWN R A E ) TR E A B AR
ATRE R B Y o X T 3l A, A 4% 7
DX A TE i SE BT RE o R B, 90500 A5 A ARG A
ME DL R G B R R, R 2Bk E M RS
(Global Positioning System , GPS) ) % v 4% &
Al ik 10 m, GLONASS 5 20~70 m, & H [ &
WF & By AE 2k TR T R S8, H R IR 55 19 5E 10 K
JE S ¥ A3k 20 m, K RE A7 B9 A BE A 20~200 m,
HETE 100 m 22 A7 o 3R Y 0K B2 @ AR E LA
T B R E S 02 e 0 AT 58 R U i o
10l .

11 N i O Rl AN DAER VAR o = A B2 AR 01
FEMRE Y HOEnE 3RS N e T B
Wi-Fi 5 97 8 53 8% 2 [ 4% DL B4
AT MG L%, Chen 58 7R 2L T8 68 F- Al ik
A AL B AR DB IR F i 45, 4 B e B AL 1
T = WAT NI #E 8- (pedestrian dead reckoning,
PDR)fFIR T % . REIRZ = ECAREENEN
ST TR T (R e % Bl N 25
AN HoAh E P E AL B AR R R BE K DL i s
BRSO ) DL R B s T Bt i LS8 I AR
B O VR A N AP E LI OB A 4
5G P £ AR F X = N A SR — B K
B S, L AR A I R AR A (o 5 Rl o 7 L)
W] £ I FH i S5 R R e 23 1) o 5G % 2l il {7 B AR W]
DL DR AL G, ik Kb 4w TS
AU F R R R B M O, L T 5G B shil kit
A (mobile edge computing, MEC) W 4% i1 % i1 &
e mAENEE LA BEZT NI &S
m )R8 G B = I TR R G 38 T
X7 i BT ML 2 J5 Rl G % N E AL T L
2 BN R G 12 R0 AL IR BT A A, AT S AR
T 1 m W E ARG BE o BT % NS E RS L BT
DA 3k 5 AR Y98 1 B 45 A v i B 67 L oK
TR KA GG B0, DA T SRS o b B 2 e A



59545 5 4 )

AR A L T I s S ORI ) O S 15 By 4 I 55 L ki R 483

FR IS 23 030 B B AT AT TR B R T AR BT R
& T 95 1) 1 o 2 RN S HE T B A 22 il RN
AL A AT .

3) 2 B R A5 B A B RARL Z (R A AE 7 &

PN G N Rt | W U | N S VA 3 E N
A ) AT A 0 04 () B 2 20 [ B P S A B
FAEARA . 7E 2019 4F COVID-19 4%, M 4% |-
2 R A N O DGR T LA SR 12 0 191 4% )
P& 4 R GEVET AT N4 TS
T 20 A3 ik R B 3 G 5 5 A N BRORL B R A S A
A T s OB Y RS B AR R
WhAB % e P A N BRRA B AR I i, A 8
T AR AL B P B 2 B0 5 AR R T A 2 R AL A
BB A NG B, 20 28 5 B O B, HLef A
B A e UM ER T ] BB A 2 5 G s
A IR SOy Dk A DS W N R R P
HORBCA NGB A B H R 4 PB4 A
B A, B 52 T AH DG ER T, 2 AR A R
HUEAL o AR BE T LAGR AN N B FL , SCRE 8 1l 2

TR I = 0 T S A G R R A
AMILE FFRL G s Y FEE S E ]
A5 A R 0 B R EOT 5 BeURA PR 3P B L
AT AR, R RN LR S i v A 4 AR o
HT B B DRI BOR R R SC55 5 R BE
TnaE A N B AL 2 445 B fi 4 B P 15 B BUBR R AR
RETHNA LR ™,

4 REZTERZMEXRHFERSH
xR g

454 2019 4 A1 2020 4F COVID-19 & 15 By %
200 T 58 35 I 45 067 B R BN A 55 AR SR AT 1 T
3 B AR e 5 55 Ty T A RS & N A AR
JE I P B 26 R n) o) 2 B S A0 B K BOHE 7R
Jot g B L A B AR 30 22 4 R P e AL IR
o, R R SR R (1 TR A K S O,
FT 38 25 B4 - 15 18] ) BE 22, i bRodH 56 B 24 8 R
v &R BT BT SR Rk s ia BRAE D, 8 Ik
I ) R AL A, A R T OB
AR

1) N7 — N 56 F B s OB 0 B R RO
B 2 1K &

=AM R F LG B S E
E G VH 3 PR A 1 E A T RE Rl A 4
HEAT % N Ah 2 5 Rl G R B 6 ORI oK )

M AR gk . T Z M A EN
FE AV AR UL 2 AR A 12 R LR Y
ERA A, T SE B nf AR T 1 m 52 A I .
X — TR AR ke A SRR HUBEHE T, AT LA X Kk
PEAG s 7 LK EBOE R R S L
Bk — B, IR — A s RO R
GPEE AR R (I B 15 R ) o %R & i Bods
P O S BN % N D VA D E DR 3 o
B i N B s B A KB B Y S BE AR B R
4 P AL i e AT SR 15 12 35 i P AL A N
23 00 SCH T G, O A R e N B S B R
o XN BOHE R T DA O R 0 B s Ul
& I SR R I REEE; T R %
I B 23 405 30T 4 B N T i 0 BT 5 AR ) 2
5 1 & A T 1 o 2 D) 2 ol AR, DG 45 A A i
E R DV DO E 31 g7 T N N R A
P AS N B 48 A8 2% 19 RS HE B 12 = 7%,
N A B AL 0L T W AR 2 %, > N3 AL B
BB s B RS .

DL ¥ COVID-19 % 1% 4 5l , COVID-19 45
B0 9| 0 5 DU B 69 MERS (Middle
East Respiratory Syndrome) \SARS , & i $i7 H 1fiL
HERBEARELR, FEELIE:(1)COVID-
L9 W AR, B Y 14 K N 1T e AS 23 H B0 AT: A
R, B0 0 HE A TR A 5 (2) F% Y ki, i )
I IE R T R R Y, DA T A AR e
K3 (3) 05 F kK, IR I s A8 T Be B A B R
BT S BRI T . TR S UORE S Y LR
WA G REAE B AR FR R T = S R N A
R A0 A A B, X LR XS o AR BB L — T
A 2 KA 1Y I 5 0 1 7 45 IR 55 A &R L 5S40
FH 30 7E 1 A B R g A A R = W4
L A7 B TSR IS 1 BSR  WET DL R S AR R
0 Ak b iz 55 2 S 1 B 4R, S ISR AR B 2 1]
BE AL B L DD il A M B IR R T &
14 K JY Z H i [R] 36 B 0 o 3 S8 50 1 2K
P kW A NAF BRI HA BT DUAR 4 A4
NI TG B A i [ B 25 By 98 AR S . ax
T AT AR W T T AT, AR
B CHB R RS s, B — 2 RS
BN R GE 7R A P Je B b 1 A AR R T
W ARG T AE R4 28 R R AT, B A AT
(18 B S A 0 AT T, R 25 32 23 n 1 IR
SRR R I A SE . R R O =X, el mT LR
I 6% 725 [a] A 9 14 B 28 B0 43 A SO A 34 2 )



484 RO = (N

fi B F 2 R 2020 44 H

U7 S 1 e e 4 2 2D O R R R U
DA% fioh & B E L7, 300 RE A% fif DR G U B2 1 R
PRI 5 1) 07 A B B R, RS AE
WO A R 08 I — S MRS BG4
FJEW, Lo i iz 5 R B At e A R 55, LK 0 IR 55 R

S BB IR 55, 10T — L itk 2 AR N7 A S22 5 ) 7
AL DU al Uk i o 4 1S BRSO 3 O e At
O Xof R 1 17 42 30 1) I 55, 5 — I 1) 6 E kA RN
HREHE A Z M. RGER B Z)E ] L
BT I A 45 FEAH G N o

i= -] y
BN i A it =
e | 7GR

J‘E{%E%ﬁ«A

FHL
aﬁeﬁgmﬂr_'
B 2L

a9
s 'ﬁ"

A A TS e
R
By T A
rt e @ ‘-

R 8RB

sy (@ : ﬁ

[TT11]
BURERT)

e

Kb

e WA

d
P17

I =5 ST 43
N LR
== || ST S L/

S| TR AR SE

AL
TR TS

-

AR
HAE RS

P15 BT 28 JCHIUHR B T8 58 0 17 s 4 1k 3%

Fig.15 National Epidemic Prevention and Control System Based on Spatio-temporal Big Data

2) R B A fig

B & B —AUE B HR BN = AR
AR IR AR L SAFE P AT K
P 3 3 R TR AL RBE s (S R
=B T R TR O R B B R
B UG- N D EIN RS AN
JRCR o (ELIX U AT O AR R R SRR T A Y
AR B IR AR AR T AR
S i S B 7 O R T ST A T RE L
ANTHEBESEFI M4 Gk, HAr, A TH e
F A e BB T 1 R TT 1 AR B B
SN ICNRSS Sk ia B G S 2 5E 3 Uy i i K
LR S SEB Y DNV €1 1IN 2 = AN N B i 2 )
— AR A A4 T R, AT LG A ik s 2
L 2 YA B AT Bl 2 S o3 A M OE A Rt S
BRI I IR B) A 38 A L BT SE R 2 IR
Sl 7 2 25 0 AT rP A R R TR Y A, DT 4
S T A A U B AT R T R
kK .

3) TR 26 BE Mk A B TH T 2 B A
Foxif HLRE

HHTLLN TR A St A Tl TR
PSRBT — UGS B BOR IE e g & e, it — 20
K TR REB LR RS RE . B RERT %l

K R R i AL BT — AU T RE FOR R 19 #e 1k
L F R TR BT IR 8 A 2 R T B AR 8 AL
IO o R R S A AR R R T kT s ) AE RO £
BOR T 4e ), D BOE = 4ER . R TTHE RN T4
R R =2 NS S R E S A M 3 E
MO R R R v R G R AT BT AL iy T 5 5
P T, HESMNELNN SRS
PP B9 FHUAR S I, 2 B 1) et I i 80 3l , 390 T LA
HE— R 2R B AR

5 HZEUEXRBERFILHEHTESSR

R SIS S AR T B
3T B B8 IR 55 1 DA AT AT N AT DAAEAT: o] B ] AT
o] 1, 253K AT ff 5 L B9 i)k 55 (anyone, anytime,
anywhere, any information, 4A) ¥ 748 b 78 Bl & 1Y
B I] DG T3 A M K TE B 09 15 S A% 08 28 75 N
Y 2 P R 45 (right time, right place, right informa-
tion, right person, 4R) , iX — %% 25 (1) i 72 75 2L I
AL EREAE S 5 H A A SRR R
Il T TR R R R R YL T A B s 6 R B
BN R DR AR AR RS & NS S I E S L
it 2 3 1z i B B L BT 1] AL s
R B AL G FH P A A0 L8O A5 AR R A
— R EE LA 4R T IOT A R e B R R S



59545 5 4 )

AR A L T I s S ORI ) O S 15 By 4 I 55 L ki R 485

W2 GIS i B 0 3 = 1 IR 9 5 e Ak
Hb LI 2R B kg AS [5] 450355 FH P it 48 552 e 3 5 S
% 5 Bp PR e R (LA ) B R M — 1R RS B
Fo W AE B AR ECHNN A A IR 55 L f & R KB
FHOCEE AR M KA Bl Ak, By Iy 5 23 47 B K8
T () AR RN BRI T Ak T A R R T
Bl 57 A B Al e Bl F 2 B IR & —
B 25 5 B = A, I b h2s 47 8 R8s k47
AR AE B, DT U S I T A B LR
i 2B N 2 A A AT i 30 T 2R A R BN &
JIR 55 1) 5 2R 1

VAR R B I T A IR A Y A B R R
AL L F AR I KR B 25 o R B H IF Ok i 2
i E 3 TR R R s L RS R 45 S AT I R AR
AR . 2012 4R 48 SR AE S W, 7 5T a8 AT 18 3
2 A8 3 W) 45 1 28 S B R 18 208 Hi (Transport
for London) 7& fff J % 3% fn 2590 0940 T ,
WS A LR R P bk R R Bl HL S A
2 P 265 118 S A B A B | B R 4 RN 38 2k %
A A B i F BT AT S R 5 3 I g 5 30 7 RF R
JEE 38 o0 7 3 T A B b i B WAL R A
P OGN B S RS R T R —
VI A shia . 5 Bh X 26 1% & % T 78 Ji] —
7 R T S B A B X AT RO Y 2
LA 3% Bl , DA T i 52 30 ) 3 K OF- S 3 R AIC, ) B
Pl /0 T EE A R HE . REAS AR T O R
GIS ZGEHAT T BRI, Sy AT RZE R T 11 )5 [
1 km 1 78 Rl P4 R T 20 900 3E 22 38, T 7 1 km DA
DA A PR )R — A R T e T AR
AR B GNSS IR S8 A AT 4 . XS
CIRVN =B o N e A o4 O s e R
B AT RTINS RGBT
% 38 o

B0 RE E TR AR e 0 AL SRS B AR B i A fil
75 B 23 67 B RO 9 AR B R RT RE L T AE = 1
SRSt R N R N N VA N &/ T
HEZFFSHEMT R RELRBEE ., ARE
ANSL o L SN AR IV W &/ I e SR
3T NG R BB IR S5 AR R M R E KRR
NI AT 2R A A R R AL A iE
e SRR 15 Bl 45 22 1D LR P ) 8 A 2l
ok ) B 2 B R RO R A S e N B 4
IR 55 Ak 2 459 2 i e, sf 23 7 8 R B R 5 1k dnk T
TN B R AR A DS

6 LEERE

T I 07 R RO AR A 2 I A I 45 i 55
Je IR AT By 128 1 & it e ity SR H ot R
2 B IE R AT IS A PR 7 R [ 5 15 B 5 AR
Hh IS 3 RO T A R BN A (E A
ey A R 5 T AR AT A A N s B R A A RS
JEEAN I T OO A A A RS A0 R R N B Rl 3L
AN LA B2 B R RS B B AL AL Z R4 7
R RN S N A S U S D K VA= N
B B R o 24 HLBE 1 B 45 4 T O, AR A A T
IR 23 OB 1 [ SR G By 45 i 55 1R & o8 5
ST B PR X6 RE T R I A Bl B T
By Pr it 2 AR T 458 . 6 T == 0 B 8K
B A B R T MR 55 TR K A B A B A A B
PR ARAT Aol B ™ A2 is 5 Z 8 7 )
) FH O 4% 72 )R T 11 B 2 SR K040 43 A7 R IO 4y 2
LT ORE B NS TR ¢ A1 W) /IS - 38

Z % X #

[1] Brown E H. Complications of Smallpox Vaccination
[J]. Postgraduate Medical Journal, 1966,41(480):
634-635

[2] Richardson C D, Dorig R E, Marcil A, et al. The
Human CD46 Molecule is a Receptor for Measles
Virus (Edmonston Strain) [J]. Cell, 1993, 75(2):
295-305

[3] Herlihy D. The Black Death and the Transformation
of the West [M]. Harvard: Harvard University
Press, 1998

[4] Chin C S, Sorenson J, Harris J B, et al. The Origin
of the Haitian Cholera Outbreak Strain [J]. New
England Journal of Medicine, 2011, 364(1):33-42

[5] Murray C J L, Rosenfeld . C, Lim S S, et al.
Global Malaria Mortality Between 1980 and 2010:
A Systematic Analysis[J]. Lancet, 2012,379(9 814):
413-431

[6] Feldmann H, Klenk H D. Marburg and Ebola Vi-
ruses [J]. Advances in Virus Research, 1996, 47
(2):1-52

[7]  Zhou Jianfang, Wang Dayan, Gao Rongbao, et al.
Biological Features of Novel Avian Influenza a
(H7N9) Virus[J]. Nature, 2013,499(7 459):500-503

[8] RotaP A, Oberste M' S, Monroe S S, et al. Charac-
terization of a Novel Coronavirus Associated with Se-
vere Acute Respiratory Syndrome [J]. Science,
2003,300(5 624):1 394-1 399

[9] Huang Chaolin, Wang Yeming, Li Xingwang, et



486

ER N

i B

lll
C

2020 44 H

[10]

[11]

[13]

[14]

[15]

[17]

[18]

al. Clinical Features of Patients Infected with 2019
Novel Coronavirus in Wuhan, China [J]. Lancet,
2020, 395(10 223):497-506

Zhou Chenghu. The Value of Spatial Data in the Era
of Big Data — A Review of the Theory and Applica-
tion of Spatial Data Mining [J]. Acta Geographica
Sinica, 2016, 71(7): Cover 3(JH Mg . K &4 i)
ARRY 75 1) B 0 (8 75 [ B8 42 48 B e 5 6
RDVEA[T]. B4, 2016, 71(7) 3 3)

Rogers D J , Randolph S E . Studying the Global
Distribution of Infectious Diseases Using GIS and RS
[J]. Nature Reviews Microbiology,2004,1(3):231-237
Gong Peng, Xu Bing, Liang Song. Using Remote

Sensing and Geographic Information Systems to
Study the Spatial and Temporal Distribution of Infec-
tious Diseases [ J]. Science in China Ser C Life
Sciences, 2006, 36(2) : 184-192 (& WG , vk, B
B TR ORI AT R ST Y A Gl s I &S S A
(7). spERbE (AR, 2006, 36(2):184-192)
Zhu Binghua, Wang Ligui, Sun Yansong, et al.
Progress in Researches on Surveillance and Early
Warning of Infectious Diseases Based on Big Data
[J]. Chinese Journal of Public Health, 2016, 32
(9):1276-1 279(HLINAE, Er ot IhEIR 55 2T
R A B W D0 OB F S R R [T ], R A ST
#,2016,32(9):1 276-1 279)

Zeng Xiaolu. Study on the Distribution Characteris-
tics of Malaria Epidemic Situation and Its Environ-
mental Factors in Hainan Province[D]. Chongging:
The Third Military Medical University, 2015 ( % 1%
. T i DX P P 40 A0 R fiE B B85 5 ) (8] 25 OO
FE(D]. mP A = HEBE KR, 2015)

LLang Meng. The Design of H7N9 Prediction Analy-
sis and Information Management Systems Based on
GIS[D]. Harbin : Harbin University of Science and
Technology, 2015 (BRA4& . 3T GIS i) H7NO ¥ 3%
HZESHHHEERENTID]. IR EE iy /R M
T R2%, 2015
Zhong Shaobo.
Sensing for Study of Epidemiology of Infectious

Application of GIS and Remote

Diseases-Case Studies of Hepatitis B and Highly
Pathogenic Avian Influenza[ D]. Beijing: Institute of
Remote Sensing and Digital Earth, Chinese Acade-
my of Sciences, 2006 (#h /> . GIS Fli& 2 H F
A% YL g5 AT 24 T 50 L 20T i 50 P 5 I
BIID]. ALt R B i ST, 2006)
Matthew W. Ebola: Can Big Data Analytics Help
Contain Its Spread? [EB/OL]. [2014-10-15].
http: //www. bbc. com/nems/business-29627831
Wesolowski A, Eagle N, Tatem A J, et al. Quanti-

[19]

[20]

[23]

[24]

[27]

[28]

[29]

fying the Impact of Human Mobility on Malaria[J].
Science, 2012,338 (6 104) :267-270

Dong Yinfeng, Liu Zhongyu, Wang Haofeng, et al.
Importance of Big Data in the Disease Prevention
and Control [J]. Practical Journal of Medicine &
Pharmacy, 2015,32(7) :579-581 (HE 4 & , X 1 T,
A, A ORBOE TR B T 4R ) Ry o R
(1), s BE 224 ,2015,32(7) : 579-581)

Xin Yan. Bio Diaspora: Epidemic Spread Prediction
Based on Big Data[J]. New Economy Weekly, 2014
(11) : 44-49 (3 WF . Bio Diaspora: & F K ¥ 14 5%
YR, st 1, 2014(11):44-49)
Bersin A Controlling Ebola
Through mHealth Strategies[J]. The Lancet Global
Health, 2015, 3(1):e22

Liu Jiyuan , Zhong Ershun , Zhuang Dafang , et al.

O’ Donovan J ,

Development and Application of National SARS
Disease Controlling and Pre-warning Information
System [J]. Journal of Remote Sensing, 2003 (5) :
337-344,433(XN 4Lk , Bh BN, K7, 45 . SARS 45
5 UE b IAE B RS WE R 5 [T,
% ,2003(5) :337-344,433)

Kraemer M U G, Yang C H, Gutierrez B, et al.
The Effect of Human Mobility and Control Measures
on the COVID-19 Epidemic in China[J]. Science,
2020, doi: 10. 1126/science. abb4218

Zhao Chunming. SARS and the Asian Economy
[J]. Jowrnal of Technology and Enterprise, 2003
(7):24-25( X H W . SARS WM £ [1]. BHE S
Ak, 2003(7) :24-25)

Xiao Yongping. Design and Implementation of Epi-
demic Monitoring and Reporting Management Sys-
tem[J]. China Medical Devices, 2019, 34(2):121-
124, 133(H 7K. ZEN I -5 _E AR R SR i3t
ST ThE BT, 2019, 34(2):121-124,133)
Yan Dayu, Song Wei , Wang Xudan , et al. Re-
view of Development Status of Indoor ILocation
Technology in ChinalJ]. Journal of Navigation and
Positioning, 2019,28(4) :5-12 (F K& KM, £ 0
FE . N E N E A BOR R IUIRZEIR [T]. S E
i 24, 2019,28(4):5-12)

Chen R, Pet L , Chen Y . A Smart Phone Based
PDR Solution for Indoor Navigation[J]. Proceedings
of International Technical Meeting of the Satellite
Division of the Institute of Navigation, 2011, 10
(1):1404-1 408

Dammann A , Raulefs R ,Zhang S . On Prospects of
Positioning in 5G[C]. IEEE International Conference
on Communications Workshops , London,UK,2015
Wu Tong, Zhang Long, Sun Zhao. Big Data Appli-



59545 5 4 )

B

A7 45 BT N 25 07 B R 4 2 g 0 15 4 IR A b 3 T O A R

487

[31]

[33]

1

cation for Indoor Positioning Based on MEC [J].
Telecommunications Science, 2019, 35 (S2) : 199-
203 (B 5k e, vl . BT MEC 19 % 4 s 3 KA
R LT, BAEFRE,2019,35(52) :199-203)
Huang Guobin, Zheng Lin. Big Data Information
Security Risks and Coping Strategies[J]. Researches
in Library Science, 2015(13) : 24-29 (& E# , #
L RBOHE AR B A IR HE Z R X S I BT 50
[T]. A1 58 , 2015(13) : 24-29)

Du Hehua. The Study and Reference of Privacy Pro-
tection Policy of Foreign Government Data Open
Platform [J]. Library Development, 2020, doi: 10.
19764/j. cnki. tsgjs. 20192580 (A7 4E . [E &M BT %L
I T B B AAR I BOR % 46 S5 15 % [T]. i adt
14,2020,doi:10. 19764/]. cnki. tsgjs. 20192580)

Dang Anrong, Zhen Maocheng, Wang Dan, et al.
Current Situation and Trends of the New Smart City
Development in China [J].
Review, 2018, 36(18): 16-29(4¢ %t 5, Wik, T
Fh, AR R T ARLVE Ol R R R S B T]. B
S, 2018, 36(18): 16-29)

Li Deren. Construction of Space-Based Information

Science & Technology

Real-Time Service System [J]. People’ s Tribune,
2017(18) : 26-27 (A48~ . AR B K HLAF B LTI 55
AGBAT]. ARtz 2017(18):26-27)

Li Deren, Yao Yuan, Shao Zhenfeng. The Con-
cept, Supporting Technologies and Applications of
Smart City [J]. Jowrnal of Engineering Studies,

[35]

[36]

[39]

2012,4(4):5-15 (ZE484, Bhit, ARYRWE . & 2
A AR R KO L T]. AR B GY — B5#F)
PP T RE, 2012,4(4) :5-15)

Li Deren. On Space-Air-Ground Integrated Earth
Observation Network [J]. Jowrnal of Geo-informa-
tion Science, 2012,14(4) :419-425( R4~ . g7 K
b A Al S 3 UL 0 2 ] bR AR BB AR
2012,14(4):419-425)

L1 Deren, Shao Zhenfeng. On the New Geographic
Information Age[J]. Scientia Sinica, 2009(6) :3-11
(Zf8A, BRAR 0% . 0B AR B [T ). pE B
2%, 2009(6):3-11)

Li Deren. Towards Geo-spatial Information Science
in Big Data Era[J]. Acta Geodaetica et Cartographica
Sinica, 2016, 45(4):379-384(ZE{8,~ . & KK
BF AR 1 b Bk s )R B A= (D], W2 34k, 2016, 45
(4):379-384)

Li Deren, Wang Mi, Shen Xin, et al. From Earth
Observation Satellite to Earth Observation Brain
[J].
University, 2017, 42(2) :143-149(Z 484~ , T4, ik
JOR L A5 DT b U TR 0T Ml U i [T, LK
AR AR BBV, 2017, 42(2):143-149)

Li Deren, Yao Yuan, Shao Zhenfeng. Big Data in

Geomatics and Information Science of Wuhan

Smart City [J]. Geomatics and Information Science
of Wuhan University, 2014, 39 (6) : 631-640 ( ZF f&
7, Wk, AR IA . R T R R B [T B
K- A5 BB, 2014,39(6) :631-640)

Public Epidemic Prevention and Control Services Based on Big Data of

Spatiotemporal Location Make Cities more Smart
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Abstract: Smart cities cannot be separated from spatiotemporal location big data. This paper summarizes

the needs of spatiotemporal location big data for public epidemic events at home and abroad, investigates

the specific services that current spatiotemporal location big data can provide in public epidemic events, and

discusses the current stage of spatiotemporal location big data services that cannot meet the requirements of

public epidemic events. This paper also focuses on how to improve the spatiotemporal location big data ser-

vices in the next stage to better serve the public epidemic prevention and control, and gives advice on spatio-

temporal location service construction at ordinary times and data sharing mechanism in  “wartime” . This
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A Similar Trajectory Extraction Method Based on Improved LCSS

ZHANG Ping' LI Bijun'® ZHENG Ling' WANG Jianpei'
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Abstract: With the rapid development of intelligent transportation, how to generate high-precision maps
based on vehicle trajectory data has become a major problem in the industry. Trajectory similarity calcula-
tion and similar trajectory extraction are important steps to use the similar trajectory to infer the remaining
lane position, and its correction greatly affects the accuracy of the lane position. The traditional LCSS (lon-
gest common subsequence) algorithm is mostly used to calculate the similarity of overlapping trajectories.
To solve this problem, according to the characteristics that the lane trajectories are parallel and maintain a
fixed distance, an improved LCSS method is proposed. Firstly, the buffer is constructed to screen out simi-
lar trajectories, then the trajectory alignment strategy based on translation and resampling is used to synchro-
nize the two trajectories in space and time. Finally, the similarity of the two trajectories is calculated based
on LCSS. When the similarity satisfies the threshold condition, it is determined that the trajectory pairs are
similar. Experiment results show that the proposed method can effectively extract similar trajectories.

Key words: high-precision map; lane estimation; longest common subsequence; trajectory alignment;

similarity
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paper aims to take scientific measures to improve the spatiotemporal big data services, strives to establish a
technical support system for public epidemic prevention and control at ordinary times, and introduces a
“wartime” spatiotemporal location big data sharing mechanism for epidemic prevention and control.

Key words: spatiotemporal location big data; public epidemic control; smart city; location-based service
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