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Abstract Spatio-temporal awareness data, which is characterized by its spatial attributes,
temporal attributes, and perception characteristics, has become increasingly important with the
advancement of information technology, intelligent Internet of Things (IoT) technology, and
machine learning theory. Spatio-temporal awareness data offers a new perspective for emergency
disaster rescue, as it provides insights into the location, timing, and sensory information of various
events and occurrences. By leveraging Spatio-temporal awareness data, emergency responders can
better understand the nature and extent of a disaster, and make more informed decisions about

how to respond to it. The integration of Spatio-temporal awareness data into emergency disaster
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rescue efforts has the potential to significantly improve the efficiency and effectiveness of these
operations. The comprehensive use of Spatio-temporal awareness data for situational information
sensing and extraction in disaster areas can form a new focus point for emergency rescue. In the
emergency rescue problem, the scientific emergency evacuation of the affected population is the
key to the rescue problem. As Spatio-temporal awareness data has rich semantic information and
high practical value, and has a positive guiding effect on disaster rescue, it is a practical task to
study and use Spatio-temporal awareness data for emergency evacuation. This paper focuses on
the problem of resource-constrained crowd emergency evacuation planning under Spatio-temporal
awareness data, and investigates the model and method of evacuation site confirmation and crowd
emergency evacuation planning based on Spatio-temporal awareness data, with a new view to
providing positive ideas and technical assurance for emergency rescue. Firstly, the role of Spatio-
temporal awareness data in emergency crowd evacuation is analyzed, which can assist emergency
decision-making. Secondly, an emergency evacuation framework using a rolling time-domain planning
strategy based on Spatio-temporal awareness data is proposed, and an emergency evacuation place
recommendation algorithm based on pedestrian flow prediction is designed. An integer programming
model of emergency evacuation population allocation considering evacuation preference is also
constructed to meet the satisfaction of different evacuation populations with evacuation places
during emergency evacuation. Then, a global optimal evacuation path planning algorithm is
proposed, and the emergency evacuation path planning problem is transformed into a multi-group
evacuation path planning query problem, and a solution algorithm for the global optimal evacuation
path planning query is further designed to solve the multi-group evacuation path planning query
problem by using a network expansion strategy and a pruning strategy. In addition, in order to
improve the quality of the emergency evacuation path search results, an improved algorithm based
on refinement operation is also designed to improve and optimize the path combinations generated
by the global optimal evacuation path planning query algorithm. Finally, through extensive
experimental analysis and evaluation, the effectiveness and practicability of the proposed method
and model are fully verified, which can significantly shorten the global travel time. In conclusion,
this paper mainly studies the overall technical streamline of the emergency evacuation process,
including proposing the evacuation site confirmation method and model, designing the crowd
distribution model and emergency evacuation path planning method, in order to provide necessary

technical support for emergency evacuation management.
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emergency management; emergency evacuation; path planning
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0-1 HBOR A BEAL. T T B i T — A S ok JF ik A<
SC ) FE ) B HACORG 1 10 28 R B R 4 T R ) A 7

H 18— BA = A X S A i O
9 I8 S R o BC 7 1) AT 4 i s, He s R i
DXk A EE O 2 BIBEES 7 kem 15 B LXK 8 B
EH BN 2 BEEE Y 5 km, 51 HUX 8 C 25 A
ydth 2 pER RS 7hem; FRELALIX IR A LA 1
AR RS 3. 5 km. fF B ALIX SR B =i 7 1 iR
B 5. Skm, REBL XL C Eai i 1 9 BE N
8. Skm. HH L 1 FIB HO M 2 1 ] R A L 1
DA 3 3 ol A N B PSS R AT B i

&3

B4 BB AT R B

fECE B WO L 1 M B 3 2 19 ] R SR R
B0 240 AHN 230 A fBUE T3 B AL IX S A 15 B HLIX
B A X R C AL 3 RARE M K=3. A
PREN R 1 FR. BEAE AR E 4328 NS A [) i HC
Yy o i) i 4 R BE F 2R 2 45 R s () — 28 AR
A TR) i I M G R R 2 RS — s A5 T 1L fBUE £
L DX 2 A [ g A T B R K g R AT R
AR IR 3 AL R 4G T T B U &
TR  PO 0 FLAE R Hoh 3R 4 JBOR (19 0 Bl 45
SRR H bR R ECE R 5. 85, Herp Z {0 3. 05,2,
{60 2. 8. 53 2 v 452 TR XS A [A] i L 37 o 1) fig
UFRERE FEXT S R B LK A 2R P1 2R AR 47
BRI 12X R 4 R 0. 8L HUZAERR 4 L hix
LRI A PER P RAR T ZHR BT 2. 3%
T ZRESWEM. RS S T ARE LT
(19 32 T IO 4 19 DL S0 O A A BC A 2R B Z=

®1 FRBEXBAFEABFHREAL
TFEIIXER A AEEKEB B C
Pl P2 P3 Pl P2 P3 Pl P2 P3
50 60 40 30 40 60 50 40 30

NE N

R2 SERABENTEARHEGHNETFEE
R o FRBTHCI A NBE TR I B ARE  FRET X C A B
Pl P2 P3 PlI P2 P3 Pl P2 P3
HE1 0.8 0.1 0.5 0.850.75 0.35 0.95 0.5 0.75
st 0.4 0.5 0.5 0.30 0.10 0.75 0.25 0.5 0.45
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3 SRNRBEARGHBHRNESR 0. 75X Z,+0. 25X Z,. I, AN o Sz B, 15 B 101X 3
RSB A AR R APy P12 KR GF BT O M 1, 45 54 e it 72
. T B A X 3R R[] B 4 b AT OV Xk A s Pl o2 AN T 5 5
BEE d KA KB KEC  REAHE LR RS RN R s ?’éj\?ﬂéﬁ‘gﬂ,n fIL
FiE 7M1 3.5km 5. 5km 8 5km 210 A W e 1. oe sk, 0 BE 25 SR XF N RS H br el BUE
i ik iz 2 7.0km 5. 0km 7.0km 230 A 2. 8625,?@*‘ Zlﬁyﬂ 2. 65,22{5%7 3. 5.
T4 ETHRHEFNNIREABEIEER
. PR K IR A FRB X B B FRBL AL X 38 C e S
Sy LA FE X Pl 77 P3 P Pz 73 Pl P7 P3 SN YN ER7ERCIEN
il 1 0 0 0 1 1 0 1 1 1 190 71 =3.05
i 2 1 1 1 0 0 1 0 0 0 210 Z,=2.8
x5 ETHRBREFNEARBABEIERLER0.75XZ,,0.25X7Z,)
. T AR A T4 X B B T X C e N
Iy BRI X 51 Py 73 b1 s 3 Il P2 73 NI ION H b o8 B M
7O 1 1 0 0 1 1 0 1 1 1 240 Z,=2.65
Bz 2 0 1 1 0 0 1 0 0 0 160 Z,=3.5

h T BB G AL SR AN [ AT R 19 43 i 45 51, %
FCHEAT T AT A AL i B . B 80 B ) R 2 N B 4
BCRETY HAr Z=2Z, + Z, XF N 43 o 45 21, an &1 5 pr
71N o G TCA B N 2 AN B o OB A H AR Z =
0.75XZ,+0.25XZ, ., A 6 fFras. 5 F k¥ i1
N7 220 B BN A TC 5 B 1) S R B A2 R i)

%‘7 PRI A
/ / X IRB
Y
/ ’ BB
?\/ L Ll
g \ .
2k '\ ABELAM
—P2—
. NG )\4’#123?\@8
A/ﬁfx/' NBES M
7=2+2,
0 12K pwmmaln sl AR
B 5 BT HEURE RN 2 msABES R (Z=2 +2Z,)
%C PRI A
/«»g\/ FHRIIX B
/ B e
»
éﬂ \A —Pl—
‘\ ABELSM R
NEo R
< P .
23 NE] —P3—»
\A//ﬂ/' NBE A
7=0.752,+0.252,
0 1 2TR gl sboatAREL

Bl 6 KL T i IO G 9 197 S HOA R T
(Z=0.75XZ,+0.25XZ,)

T[] Fief 2 2% R 0 Y I R B 1R ALK
=2

T8 HE T I 23 R0 14 107 2 HIOHE 2 o RO 2

PN

i B A IR 2 g S B — A AP BR L L e R 2P
TR, B0 B i 5 5 B 0B BN R 23 TE 58 U - I 2
P T R B K O B B B R AT
2o DA MR 5 BN, 20 B F
4.1 BRBRFHNIERBABESE

TEN 3. VA EEUE B M (Emergency Evacua-
tion Road Network). ZEA X H , FHA MK G=(V,E)
KFRFEM L H ve V RIRE G TS (B
A& g BIE BB i ) s e € Eve= (v, 0,
length ,lanes,speed , weight,capacity) ,v, 3 /Nl e
MGG AT 0. N e LR R length KRl e WK
JE lanes o ill e A W EIE R speed Fnill e
B 3 B FR ] s weight Rl e BIALE s capacity Fmm
e MR GFEHRMERKEARR).

7Ca) S PR BE T FAR R AL AL 5 A
&KL B 7 (b)) Sk N 2 HCE B AT 1) % = AL
TEN 2 B BB B M G i AU weight — R
T B AT AR B — A AP KT weight 1
HHEAXWT .
. e*length
e weight=3. 6% ————

espeed

HY T 1 B AT RE I8 A7 T8 b B A
A 52 PRI ER weight T FE AT B a0 -
eclength
espeed
Horr, £ (OFIRTE ¢ I8N 1Y 8 B 4200 5 4500 =
R F R B AT R L I S (OB A
O B8 P ) A e A A O B v s A8 T )
s ] A ) 1] /N I8 4 FR bl 22 ) 2% 55 A (GWININ-
STGM). £ GWNN-STGM &t T — 1 FE /N &
MM )2 IR Z MG ZE it IFsIA T A&
IO SR B R AT AR A A 2 A R BR A E AN

14)

e*weight=23.06 % (1) * (15)
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O, OFG

(- )

(a) B XEE M

G=V,E)

\/
o=

(E)=

(b) TE P2 I

7 W g O B R A B L 5 AT L 10 45 i)

T LA I AR B I B0 T B S b B 3 R B
Fo 25 1 5 2. Ak . GWNN-STGM if L & T —
AHE S 15K PR A B 0 2% )2 (o 458 TR ) Rk 37 B g
i it A BRI 4% J2 5010 1 hn 2 48 RO K AT RE 98
Ab B B A AR DA 5 AR

EX 4. N 2HHUE 72 B (8] 8 (Emergency
Evacuation Route Planning). i 5 & §% 425K g H
B by« 4% HY IR 1R A5 O D Waanier €V H A 3B 5L
OV BB ) v, € V ISR P, I B S 42
AR B /IS O] fi6 A L st 1] L 2% R A5 L BI

EveT=min >, P, *cost (16)
For, cost g 2% 3 B AR (R 4 B 28 AR | 1 [i]

BUAS S

H T 7 R B RIS R P R S A AR 20N F
2 5 WU BT B 52 0 B 2 O s . L
B AR R Y B AR 2 A R QLT
B HL I A R o B AR AT IR B — A AR L i Q P
JIT A5 25 1 14 4 JR AT B ) AR B /N 32ROk K
WAL AT RN M B B 5 A2 K.
4.2 ZEAHRHBEENKEZEL

N T B EHA GOR a8, 3 F %2 1, = &

ENX 5. 2T ECH B B% R 4% (Traffic-aware

Road Networks). 7E 4 3CH, 38 5 22 8 8 1 I8 1%
M2 LH— P HIME G=(V,E,t,) . Hh VHE
SRR TS E G FINES . — B R
E—>R, Bl 1, () Ry — S50, FORBE B e MR AT
B 2.5 e s weight 3.

ENX 6. AiEGE (Traffic Flow). fEAR X,
g 28 SUA R E I ¢, 3 e MR IE
N fo = flo+ @, Bk L RRAERE ¢,
1 e WBEAT AR T R A IR BCRE T £ (o o e B
] £,301 e AOAS 25 1075 SR A R38R, £ (ol Ll i

IF 2 SR R T S A 1T A5

EX 7. BE517ENE (Route and Travel
Time). 7EASEEMITEH B8R o ko8 . A
BT T F Corsvgseeeso ) B Bl e o= Cop s op s ooy
v ) M BEAR 0 B S BRAT AR I B) Hy DA R A5

k—1

TG = t(evvv,41)) (17
i=1
Hid,eCo 0 )DFRTE 0.8 v, A e, t(e) =
to(e)e (Itasf).a NS
EX 8. 4 a2 A R (Global Optimal
Route Problem). 7EAS SCHT , 44 5 28 18 B A1 T8 [ X 4%
G=(V,E;t )M —HEEEMTRK Q={q.q
Gt s FEH ¢ = (Vguree s Vlentination s Ti ) » Vkouree 22 75 K JH,
Vlearimarion 7 E I M Ao 7 o0 HH 2 s R). U] 42 R Jee ARG I 42
[*) 58 7 Ry o A s A BRI A ) g € Q FREIM viounee
B Vlewtinaion I AEFEAR 7 (S 3 A BR AR BRI A1) Q
(1 4 SR AT AR ) B /N FE AL R R

Tee= >, T(r) (18)
=1

Z M, T 40 2 21w B AR FL R n] 8 Ak 42 R
AL B AR 1) 8- GOR . GOR [0] 315 3 D) 4t 4b 2 07 =X
Ab B B[R] PN R B BT A AT B Ok DA
4 Ry B A B A% 1) SR At 3 A2
4.3 2REMEBERENANEE

HIT SCE 28 B 44 i It A R ) () e Ak Ry 22 40
AR BRI A AT 55 T 1Y 42 )R B A 4 4% 1] 8- GOR.
R I S 24 45 5 — A~ B B A2 MR 2 A 75 SR 4L Q. Fe fAl
HUR TR RV T A T RE I B R AL AL Rk R R
Fe/N A JRy A5 R A [R) (el FR 42 R iR AT B IR LA B
AR U o X6 A B I 8 R A 9 g, € Q, TE BRI
G=(V.E,t.) a1 EE A S48 & (Depth-First
Search, DFS) , A& 2 AT 5 vlouree BT L Vectinaion 1
Fi v RERE 2R, A T 3R R RIOR A SCR FH SCk[ 67 1
LAY BT R B AR R HE AT 1 DFS i #2. 8 F ok X% F
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BAMELA A A LTI 2 R A7 R (], I (8]
A4 ey 4 A B[] 5 /0N A B8 2 2 6 o A Ry i 2 O I IS
(e S UERE

iR REE AN SRS, R — KR
FA) 25 900 1 R RE B LR B O kB A% I AR 1 O BK
Kl el BERALA W RECH 1Y TFEYN x| | Q| 5L
n| x| W R THE A B4 G 1 4 R AT B ). 2R
T o X5 A 00 200 3kt g 1 o 130 % A AR R 2 3]
¢ €Q KT M e b Y 2SR . ik, bkt
FERY I [E] 52 28 B2 Sy OCk" [ n®) . B Y | QLB n 4L
DRI o AR XEAS 2] i K A2 A4 4 Jm A i A5 2R itk
AR SCRE T — i I ) 42 Jy o D0 6 P02 A2 R R A 7 oK
fif A R A R o GOR a8, 3 28 0 AH 2 5
{5 FH DX 28 4™ Ji 5 ik [R] B Sy g A B IR A AR ) A 9]
7€ QA 4 R B A £k, HAR B kb /&, gk 2
Js T YT RS AR 45 RN A [(g) =
Cvsta s ) AR TR X 48 iE 47 37 i DAk % e A
MR T M HE o I — DAL T v, BEHA
/N AL A R AT B )L L, B AR A (g 1Y
{3t 4 RATFER A8 EGT(1(q)) it B f T .

EGT((g))=T(x,) +tle(v,,v,))+
o (eC0; 4 @i * Vlesination) ) (19)

HrAr  Jg2n S ((g) B Coe st s Y L s v, 78 24 1T
B3R B TR, 7, 2R BRI T o, B B[R] 7, 78 A
G * Vhouree B v, 10 50 T 5 2K

Bk 2.0 I A R SR U HE R AR R A A A Y

B AN G G= (V,E,t.), B8 % 0 2

WEA Q={q ¢+ +q.)

Wit MRS A IO
H~ 5 / /56 BB 91k Ak Ry 2 45
I~ /B E ARk % 4
FOR ¢, IN Q DO

Initialize(£(g;)) 5 // W14k A B 12 b 28

5. H.append({(g.)); / /34 SEBAFI
6. END FOR
7. WHILE H# & DO
8
9

N SO

[(q) <~H.pop(O);
FOR adjacent vertex V IN {(¢).v, DO

10. U (< (@) ota s (@) e cadd (W) } 5

11. IF v & (@) .ty AND tpi0 (o d) <tpin (U@ .0, »d)
THEN

12. Compute the traffic flow on edge e(1(q).v, »v) ;

13. Compute EGT(1"(¢));

14. IF EGT('(¢)) is Minimum THEN

15. (@ o<z, Hilel(@ v, 0) 5

16. "()<1U'(g;

17. END IF

18. END IF

19. END FOR

20. W@ <1"(;

21. IF I(@).v,==d is Minimum THEN
22. I.add((q).7,);

23.  ELSE
24. H.append(/(q))
25. END IF

26. END WHILE
27. RETURN D

TR 2 b B IRPI I fL s R G 4R 6 1
SJeBAFN H 56 BAF H AR 35 [ (q) « o, K47 72 28 1) F
TTIHFHEY SRR AN Q 3 H 19 T & 8 5% 72
A1) ) B AR R 2 (line 1~ 6). 7698 2% A1 8 39 1o
B BRERTR N H B8 — R (@, I
HHBERY RAT TR, 5HE H s T f
PR AT A A B ab #EF) H B Hb (line 7~27). 551k 2
AT PSS Ry LA DU 2P - A8 ) B A AR TR Y
SE L FE AR AT I A T A R R AR

E— 20 M, R TR A B RS AR R AR
O aE AR SCHRE T — b ek B R 4 SR S e i AR
A LRI A 7 B 1 A ) B AR 2L AT R A A,
HFLEBEE AENSERBEAS TG . EBFK
BEER AT — AR 0 A0 AL R AR . A HE S I 4 1
(Add Operation) . ] & 2 /E (Drop Operation) 138
W /E (Swap Operation).

Add(o) AR 0 S TR 0 AT AL 00 8] A9 AR
AEAE—D [ T G I — AT v € (VA 3 .

Drop(u) : W 7] >3, H vy F vrpy [A]ASLE
TES NN R TV A3 0 € 7.

Swap (v, »v) IR v BT S v AT S 0 I‘Eﬂﬁ
FEZA RIS WA T 0, € 1 5T v€ (V).

1B A AR AR R RCR S (R RE T D ik
BB W o R TR N AT AR () 46 98 FR. A T
i F /% . $U4T Add . Drop #1 Swap 4 J5 1772 0 8] )i
D ERG FIR N tbai« by T uby s B} AT =
T — Tis < tbuas ATEP = Toow — T << tbire, H
AT =Ty — T by . IR AT LA op
J& s Taor/ (Toe — uby) <<1+e AN AL U 7R op 4
TR A5 AT WAL B AE op (Add, Drop Il Swap #
VEVJG + Taor/ (T — uboy) <1+ il /2 W — A5 1
HERA 1) 2 AT AR B B AT o = T oo — Tt

FE T AL HRATE 1) T8I ) 42 ) o UG o 10 3% A R )
W EE RS Ak 3 s, BIEE A NN G =
(VL E, ) FTH 0] 4 J5) Fe 0 B 0 72 2040 2 380 1 558
R T s R S L | R A S R R (S K AP (O 2 @
BEAE oI R E S IRERFE L 3
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(R e YR 8] 42 2 O(n® ) B O Q). e ¥ 3
ORI T B E A S SR BB S H (heap) ,
TR /N L .o (IR 1(@) (line 1),
SRIG » W — 1 B HIC IS A2 BRI 2 3 g, € Q W1 IR % 4R
PR AL SE NS H i (line 2~5). FEfb 1t 72
L SR 4 SR AT R R TR0/ B K A R AE op SRR
B4 Jr A A B[] R R I 1) B AR bR 2. BN BT I
B R T A A R 45 R G R L BT AT AR
() V8 8 5o B 52 B (line 6~ 19). 45 Y% U8 %% 45 o i 4
U BE R 3 H ) e, W JC 75 21T 40 A, 5
B IO L FRRAT A SE RS H 1, #E47 F — Ik
PR R I IR (B 22 0 20 Ak etk 1) 45 R I AR A
IT. 509 3 af Bl BEAEAG DU DU 45 - 28 3 5 R i £
WA PATERAER T2 8 4 AT IR E B0

AL fo (L B A
BiE 3. WA 4R R U0 BRI AR R A A ) 4

R

A LB G=(V,E,r.), BEHAES D=
(rv oo sy 1 LT <

W ALE AL A 1T

1. H<d; //IRSEBRI 0] 1k Ak 2 42

2. FOR ¢; IN Q DO

3. Initialize(I(q:)) s //WIHR AL EE AR AR 2%

4 H.append(/(g;));

5. END FOR

6. WHILE H+# & DO

7. q<H.popQO);

8 Compute AT,, of each valid operation; //# 17
Add.Drop #l Swap #:4E

9. Select the operation with Maximum AT ;
10. IF ﬁ>l+e DO

11. Teor< Toor — ATy 3

12. Update the route label {(g)

13. Update ¢’ s route in IT;

14. ENDIF

15.  IF I(¢) is not adjusted to destination DO
16. H.append(I(q)) ;

17.  END IF

18. END WHILE
19. RETURN (I1').

5 XBHmEiIT

AT X B AR R R Bk BB R g AT SE g
VAl B 5 B L 9 7E JetBrains PyCharm IDE |
{#i ] Python 3.6 4 f2 32 ¥, S2 86 4 4 Intel (R)
Corei7-7700 CPU @ 3. 60 GHz., 8GB N £, 512G
SSD #1 1TB ## £ #9 & XL & A BAE RGN

Windows 10. & B 23 S F1 23 18] B4 14 45 7L 5 77
i , 24~ L% F PostgreSQL 14 %t3E JE + PostGIS 3. 2
25 () 55080 Ak B 1 AL Jr S8R S .
5.1 SCIGEEHIA

AR T 3 A48 5 M 45 B 4 4 i A San
Joaquin County I8 & M4 C ({58 TG) .New York i&
25 D (R FR NYND I Bei Jing 75 3138 #% DL P X35,
4 B 0 K0 © (T AR BI6). b, TG 4% fl NYN ]
2,43 B 18263 AT AN AN 23874 4%il1, LA S 95581

FH OpenStreetMap(OSM) T J5 #b ¥ Ak 55 » R & b 5
77 PR T8 % LA P X3 % 0 $i s (0% S8 B 3l 42 7]
A7 03 B R B . 7E BI6 1% R B 42 v, i B B B
SRR 27 8 TTA R BRI O 2. 39 TT AL,
TH % R 485 s 20 R 16 JT A AR SO I R RS 4l R A i
FeAb AT WAk B AT L AN FL AR B — A8 T
JUfI-Geometry Xf 4,k Al LINESTRING #% 5X.

AR SR T A T R 26 T H POT £ 4
% (fii#k ESPOIB]®) . 7£ ESPOLI-B] #—3t4 164 4~
N B L A A B 2R R POTEA 78 4~ K
R0 POLA 18 A Gk 38RIE) POTA 9 4,
PR POLA 37 A AR POT Jy 22 4.
5.2 ZWHEXSHIEE

AL TG W48 50i 42 NYN R 28 %5040 4 A
BJ6 % % %5 4l 45 . ok 4 T VT Al i 10 A2 A0 R B3
fig. i1 BJ6 % P £ 4 48 F1 ESPOI-B] v 2 i #l
i ESCHE | R A7 L P AR R SE PR AR Sy VR AR T
w4 Jay B DG G RIS A2 PR 0] A 90 B 2k 5 i I A R
ISR AR S Bk B P RE . A U T —
P TSR 48 R AL, Bk, 45 ¢ — 4 A7 A0
QX THANENM ¢ € Q. &l il — M HA &/NAT
B T (o BB AR . A T 5 AR A6 S5 S0 T 1)
4 JRy e A T A2 LR A 98 55 3 (Global Optimal
Sparse Route Planning Query Method) i Gosrpgm
FER BT AR B ) A 0 25 R A A0 R 1R 0 B Tk
(Improved Global Optimal Sparse Route Planning
Query Method) ] 1Gosrpam &7 » 3 TR B8 R &
1 (Individual-based Search Method) F Ibsm 3k #7~.

WAL T8 5% 28 50HE 2 Hy T AT 1Y A8 R Bk
Y 45 4 ok 2 4. A SO A pgRouting 3.2.2 T HY
(—Fp3ETF PostGIS 3. 2 4 A Omy s th 97 ) 32 4L 11

https://www. cs. utah. edu/~lifeifei/SpatialDataset. htm
https://publish. illinois. edu/dbwork/open-data/
https://www. openstreetmap. org/

http://yjglj. beijing. gov. cn/

https://pgrouting. org/

http://www. refractions. net/products/postgis/

po0B0e
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Dijkstra B2 #2512, R AT 1T 5B H 5 512 30 L% Ei
R )75 2R Q XN e /MRS IH] T, (ID L IT Ay e 5.3 BEBEEINIESHE

ANETREBS [A] R X R R SE SR W B AR R . D T A
TEA 6 42 B0 R0 B 1 Mk BB L VR A (O ) A0 E bR
(B BT SR T Bl ATL 36 495 58 &% L O HL &R O A7 1
R W (] J2 7 R A2 I [0] 90 Fl P B ATL 26 B A AR SCR
1) LB R AR 2 CPU B (B R0 4 AT R B 18] T o

BINE O T A SO T TG NYN,BJ [/ 45 %5 4
£ E QI =10000. 4L H F e=0. 02,8 S5
a=0. 02, X Ffdi I BJ6 ¥ [ %5 41 42 F1 ESPOI-BJ Jij
SV I R R O L g I A MR S R SOR 1Y
S0 S R R, AR SO G e T N BRGE DL
N 2 B . HH G (56 4b) R 45 (5 4
P2 AU B POT I K AR Sy i 50 it A2 00 0 7 2 52
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800
" ®- Tbsm
E 7004 Gosrpgm
= 4 IGosrpgm
£ 600
g
19500 1 A
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54001 x
300 { 'y .
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2 4 10
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1600
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14004
P @ Ibsm
E 12004 Gosrpgm
= & 1Gosrpqm A
£ 1000+ ‘
R
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E 800 y"
O 600
4004 _." 3 §——9
A
®
200 T T T T T T T T T
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(NYNIRIZ8 ) B B 4 A0 ) 2 B Q| (k)
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1600 @ Thsm A
1400 Gosrpqm !
2 4~ IGosrpgm
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= A
& 1000 :
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1y 800
a 600 #
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a :
400 =t —
& :
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4 6 8 10 12 14 16 18 20

(BJ6 A2 )i AU A Lk & K| QI ()
(e) (BJ6) i B A ML A0 B |Q| () 5 CPURY [R]

TG o3 B A T i A A A ) A 90 o SR S CRD
[ QI B2 Y PR RE S . UL o A 9 5 SR B0
K. EAEZNMET RS 58, Hik. 0 TIgH
T B A L) £ 0 T R RO [ QIR T3 B
KB 232 CPU I E] I 4§ B R, 53 41 Bl 35 B L
AR AL A TR B [ QI HE R e X 2 B EUfE
b AR R A0 T DA TR A3 0T AT R IR T X
1R D0 » A SR HH P 1 22 Jeg e 0 I AL I A2 R K 2 360
1% Gosrpam FHEE HIUHE A2 LK) 4 1) 25 28 40 A 4875 2
PEFE W 1Gosrpam AT LAY 25 47 5 42 Jsy A7 AR I 1]

Bl 8 Bl T =R BEAE TG M 2% K d 4
NYN [ 2 %4 £ 1 BI6 [ 25 K58l 5 b AN [ i AR

14 ‘ !
& Ibsm
1.24—— #-Gosrpgm
~ 4 1Gosrpqm
< 1.0
AO f
< 0.8 1 e
ENa 0.6
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0.2 -
T
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(TGRIZ) BB 12 U 2 HE Q| (k)
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~90 4~ IGosrpgm
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“?c i 8
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10 12 14 16 18 20

4
(NYNPI2% i i AR LR A R QI (k)
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3'5 : I ! ! e -
| @ Ibsm »
3.0 Gosrpqm t
= 4 1Gosrpgm
s 2.5
—
\E 2.04-
= ’
1.5 r - % & A
1.0 V
T
4 6 8§ 10 12 14 16 18 20

(BI6 A28 g HUs AE I A B |Q| ()
(H) (BI6) B AU AR AW HRE Q| () 5 & RAT RN WIT

B8 BEON R B IMEGR | QI R CPU I [0 JF 45 5 42 R AT BRI ] T, il 42
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T 1] o 2 SRR 5 A 89 AT 7 2 R R A A 1439

BRI AT R ECR QI T Ry CPU B[] F 42 J)
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Background

In recent years, the issue of emergency relief after a
disaster has received a lot of attention from all walks of life.
The scientific emergency evacuation of the affected population
is the key to the emergency rescue problem. With the rapid
development of information technology, intelligent Internet
of Things (IoT) technology, machine learning theory, and
new Spatio-temporal data, represented by Spatio-temporal
awareness data, has provided a new perspective for emergency
disaster rescue, and the comprehensive use of Spatio-temporal
awareness data for situational information sensing and extraction
in disaster areas can form a new focus point for emergency
rescue. This paper focuses on the problem of resource-con-
strained crowd emergency evacuation planning under Spatio-
temporal perception information, and investigates the model
and method of crowd emergency evacuation planning based on

Spatio-temporal perception information, with a view to providing

CUI Qing-Long. M.S. His main research interests
include the design of stable aiming system for automatic
weapon stations and the research on deep space exploration

big data analysis.

positive ideas and technical assurance for emergency rescue.

The main contributions of this paper include; (1) A
framework for emergency evacuation based on Spatio-temporal
awareness information is proposed, and an emergency evacu-
ation place recommendation algorithm based on pedestrian
flow prediction is designed; (2) an integer planning model
for emergency evacuation crowd allocation considering evacu-
ation preferences is constructed; (3) the effectiveness of the
proposed method and model is fully verified through extensive
experimental analysis and evaluation.

The authors of this paper already have done some studies
relevant to emergency management in a broader aspect.
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