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Artificial Intelligence Prediction System of Big Data Heat Map for Provincial Realty
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Abstract: The analysis and prediction modeling for the visual presentation of provincial big data concerning realty
transaction and registration is of great significance for studying the 1ayout trend of China’s urban-rural construction and
regional economy. It shows the temporal and spatial evolution of urban construction and development indicators and
supports scientific decision-making and macro-eontrol. The prediction modeling of these economic activity data involves
the understanding of the state eyolution ;)f things with complex factors and without clear mathematical expression. Thus,
inspired by the successful épplications of modern artificial intelligence-deep neural network technology in similar
complex scenes, we intend to establish a macro visual prediction system of heat maps of provincial realty big data by
related long short-term memory (LSTM) model and fully connected layer (FC) technology. The main system construction
practice of this paper is that we utilize the big data from the legal business of realty which are accumulated in Guangdong
Province (not including Dongsha Islands) over the years to implement the functions of modeling and predicting regional
year-end geographic heat maps of two basic indicators, i.e., the number and the total area of existing realty units,
regarding the temporal years when the realty was built in each city. This study creatively puts forward the overall

prediction modeling and calculation framework of “grid cumulative prediction + incremental prediction correction for a
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city”. It increases the optimization options of grid granularity adjustment and local-global prediction correction for the
artificial intelligence modeling and prediction of provincial realty big data and improves the applicability of the prediction
model. Application analyses show that the calculation results of the modeling prediction system are reasonable and
practical.

Key words: prediction system of big data heat map; deep neural network; temporal data modeling; realty data grid
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)+ wq_count (INZEE) HEXTF.

(3) SRR

IR IR AL E model S92 Rt —A4>
T B A2 KR AR ), W7 BB 4. Il Zhdn 2815
SR

Python + IZ1TJHIAR AR + argvl + argv2 + argv3
Hrl, argvl RS G M EHREA, argv2 AAFRINTT
TR, argv3 RERIHERT Ak (ERER TR, £1%%
o i 2 A T W W 9 1T A — T i A 2
SN OB SR A i /b i .

(@) H PR

TEEHE A R ARKD BT 7E H 3%, /4 Python A4

Python + IBAT AR LR + argvl
Hrr, argvl ARG FIEHEEL . 1B1T45 REBTE
i 78 I SCA e T A A ) T AR R g L N AR
JSON #& A SCHFA, 3B AE 28T H 3% T A A B[ CSV
&2, JSON #2114 H 20 T B2 FH T 40 BITE
e, CSV A& A H B A8 T IO 7 4.

3 TR A R A
3.1 R FMEREE
300 BRI \

S i 7 B0 i K, e DA B T P
B EOR, M\%ﬁ%iﬁ%)ﬂmﬂwﬁﬁé&ﬂ#éﬁﬁmamE@
VI ZRHHE B, A i L P 04578 X % [X 8 2 J
PO (% TR HEAT T,

200 S5 - O G B T S P 48 6 B AL AR B P
& (LS BN BN TG 13 08 R0 DU 8 LN E /N
MUEAUREE 5 M H BT, R E L ERME. AR
BT s 7= Ml PR 22 26 P AL AR 35 L 1 7 e L T 500,
JE GRS FE /NS S 13 A 8T

“BR PR BRI INE 12476 111 5 R RAER
O IR 1551 353 464 S5 AN A 2 46 T AR FR )0 3%,
LTS RET RN E R (EHHR).

“P e BRI 6 076 778 4T R EMN
W0, R4 13 5] 50 242 & AR &2 B AL kR I
TR,

3.1.2 EdE A o
BT B IR 1 55 7 i A s #40) B 5
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VEAE R — AN RS o B35 3 77 S e 10 3 U A A
AR A P R o ) s R 20 20 P AR AR AT N A AR A, Y
% DA TR 5 7 AR AR SR VA (B 2 3 AR B
D ) A RS B B 7 FE AR .

PR — R PR HE ATEAL, B, R BT R Kt
WSS — Y X M x M ISR Z (Y 9 b3 2 S R 1
B KN [R5 J5E, M9 RS %l 70 %40):

XA 2R 25 T e P ) A% s B 1 3k
(long, laty, year,, county)[l < g < m, m J9 W% EHE 105 =
$, (long, laty) %5 BL P g 4 45, county AZ M X
SRAE SE AR yeary B 5577 GE i Ha bn 4G AR, T 35K &
Z st =t ()-8 (3) 5

SKE Z 105 1 4ERZ AR bRk Tl 5 (1) RS-

k = yeary — ymin (1)
b, yminfCR AT 18RO AR ME.
g Z 150 2 4E SRR TTEE 3 (2) SRkA5:

. (lgnq —lonmin) X M
1=

2

lonmax — 0N min

HH, lonmin Fllonmx 73 MARK T R AE & FEE Hl RIDHF
RN B /ME R R AR

TRE Z A 3 R AR jrE i I (3) SRAS:

- (lat, —latmin) XM
=t —laty ®

Horb, latmin Mlatmex 70 WARKR ) R E SR FETO ] (RIVEE
SN AN R NN

W, ZAER Rk, i, ) NEUEZ T 5

R Fr

JEHE, 23, (OSKSY, 0Si<M; 05 <M) P %
(i, BRI Z BRI s rE B E I RS THE.
313 R s

WX R A AL (X&) 5 MK, AR AL S A FR
Rk Z, [ Z TR,

e, WAV E ] RE &I CRIVEE BRI 2.
2 FEVu

[[0n,ins 10Ma]= [110.177, 116.885]

[[at i, lata]= [20.334, 25.313]

NG, BB IS PR S R AR, TR A I o
M 5 55 P B R EE MRS AL 5 H AR RR AL E G R, 451
LK 6.

64 R4Gi# % System Construction

g X10°
71 6.6528 6.7497
6 r 6.424 56.540 1
. 6.065 8
52525
ﬁ 4 L
i
& 3
50
| Y1.5207
x103
0 L ]

I 2 3 4 5 6 7 8 9 10
WS M
B6 R M 5 R (LR AN A %

H1P 6 FT iy AL, i RO 4R 20 443 P52 A s i B H
B M (BRI, 154 M A3 7 000 J&, AL kR A5
HOH BRI LR IR R 4 4k S AN T
DX KA A ALK P 1 4 v AR FH I i e . 5 (R R 13 3
5 ) R JEE AU B (4D [T, e o v R 1 e (0%
1S5 A AR r R D LR, HEFE M = 7000 1S4k
3.1.4 WEYI L

TR I £ 7 20 — R e 2 AT B0
15 To0, B PR & — N 3h & 11, MUK FLU 5 [ 1
F 23h— @ DK R U HCEARE + 7 41 F DA TI0I i 4k 2 1 s
FAE: 0T s 550X, X, -, Xy), BUE & 5
FE L(L<N), 188K S, ¥IEETTI(X,, Xo, -+, Xp)K T
WMXp1, Xpeo, oo+, Xpep (P<L), MIATIEBNES 125, PIHL
(X145, Xoys, -, XL+Sﬁﬁm”XL+S+1?,‘X2+S+2,’" JXiisep,
FAEW BN 2 20, EEFID RPAREFRE, Gtk 2 o,
BLE kBt kxS +1) < NA(L+(k+1)xS +1)> N.

e T BB 040 TR A 3 S R T B2 TS I 1
KRB, > R A1 A2 2 1 1 B0 95 B, JRAV K08 7
LB SR H(X T, Xo, -+, Xp) 25 DU FILYE 46 48 X
FIHE 1N SIS EE: (X - X1, X2 =Xy, -+, XL — X)),
DAIIRR A 25 [0 2 2 2] 3 FRUAC 8.

3.1.5 @RS HHUE

MR DL B v h s ST Y S, AT A TR N
SERRBEAT 0. AR S e

1) “PKE D5 = Bt AL AL (2 WK 4 R« A%
e BRI R IR SR 1 AT,

2) “THE 5 7= 3G 2 P AR A (2 WL IET 4 HR i 4%
PP B RO ETINE R SR 2 fras— H x4
T 3 4 B R AT FO0, AN FH A R 1) 4
3.2 BEHBETAE

AR TE PR GG EE AT B TR N 4
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i H AR SN A

Y A AR AL B A A
321 Hflinde
BB vE L R BIER SR E . R EE AT AL

K1 MR R SRS

RIS 209 SR
Y W ZRBRE B (F-47) 24
M PR K1) 53 H 7000
L HEEEE () 10
s WK () 1
P TR A K 1
LSTM out_dim FCHi N [a] & 4 i 128
Output AT Syt B o P 1
*2 WRFEHEEREEE S
SHIS SR L SHEUHE
Y WAEHIESEE (B FHTBETEEAR
L TS RE (FE) & 3"
S wEb K @) 1
P iy I
LSTM out_dim FCHIN ) 5248 5 128
Output A i 1 A A B 1

BRRAB AL B X T B R B R R AR Hh
BRI RREE B, B 77, DR DR e i xof 1 B 7
TR A R S % T BRI T S P S, T AR AR 55
72 AL VR E MO B, AN 20 T 285 SR AR L .

SR AR T B T AR B A Z 1 R G s —
Sof IR D S E R AR
322 HAESEMER

TR 2 2 S0 5 BT sk ik s 3k AT I 2R AN

IR 40 5 7 s 10 S 28 AR H0 0 WS A7 ik 72 — 4 |

BRI ZiR. 4O AR ¢ FH B IIAE S, T AZ )
WD) JEREFINZ, Za, -, Zy) | Zi= § Z1i jlG, J) € Qc}
(1 <k<¥),2) BHRFINZ 115, 22,55+ Zi IV = max(l),
VZi;j# null(1 <I<Y)NVG, j) € QAR TR I 2 5
U e 512 B 4.

T4 B AR R e, ¥ T VI i 5
ERAE. IS A R 2 ST I SO B8, R B
O ;TR HE I 56 R P R P 0 M0 4. 7Y
R SR T 0 R, 158 5 MR AR RS X Y154
AL A 0 S R, TR R B R
ARV AL R ) K 4

5 P SRS, 5 A2 DA AP R T A
B 4 SR B SC R 1 3 R R e

O PR (PR 3), BATHUEA T 2055 5 AME
U B B AR R FL VP A B B K 4, R R 4% Bt
5+34F (N b 3 AT EEE ) R AR EOE . X4 K 2
HO T B R R, RO AN B A —TE SR 3 R
F bR Bl LTl 5 = B0 A 20122016 4F 1) £,
MEPN T M T R 44 T AR P 25 08 2 3l R 6 7
AT 6 ANEA .
F 3 KT R R B

HARER Wl RGN K0 || Wl AT S KIS

T7H 1958 2017 Eﬁ_m L 2001 2015

WYl 1985 ¢ 2017 _[IVTTT 1958 2015

BRifE | 1958 2013 || BHYL 1982 2013

ik 11986 2013 || #EL 1958 2013

\ s 2012 2016 || £% 1986 2015
BHEMEGE Wt 1983 2011 | ZEFR 1958 2011
R 1981 2014 [ iEIE 1958 2012

MEM 1958 2012 || ®JH 1958 2014

I 1958 2012 || #&PFH 1980 2013

WwE 1962 2016 || =% 1984 2014

K5 1958 2014 || MEE 1991 2016

J7I 2000 2017  [|ZEM* 2009 2015
I 1998 2017 || A2 2007 2015
RiE 1985 2013 || YLIT 2006 2015
sk 1985 2015 ||f&4&* 2011 2016
B 1979 2017 || HEK 1999 2016
X 1994 2011 || WM 2008 2017
FYE 1993 2013 | =¥F 2006 2015
fgJ* 2007 2012 | JiigE 2002 2014

ELAR DA T A \
1) FSRE 19932017 SE4 AT UM
ﬁvdmiéuﬁﬁﬁjMMm3$%%wﬁ%
_HIN 2013 AR DLHTECHE, SO0 2014 AR IR LG &
BN 2014 £ DLRTECHE, T 2015 SR PR LG &
BN 2015 4F LLATECHE, T 2016 R PR LL G &
BN 2016 4 LLRETEE, T 2017 4F B3R LL 3 &
2) SR JE, BT £ SR SR AT LU
THE LA SR 7. B, SR e A A
2012 4 Je 2 i B AF-f BLAEAE FH 31 S AN

25

—— T
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3.3 TUMBHREE K

B E G RO HR R4 5 15 301 353 464 5%
AN ) 22 26 P55 A AR R B 10 T AR AL S, VK & 81 240 A
S5 WA b, T A i T A 28 )1 R B Al 4.

P RO FL T B R 4 JE 19 31 50 242 AN
Z 0 FE AR BRI S NS5, T 51 3 514 NRLEE
PR b, FH T2 O A 2R ) G B B 4.

XFF O 5 PRI B seq = (X1, Xa, -, X1, ¥
HHTEN(G1,Ga, - ,GL)|Gr = X - X1(1 <k < L)JF,
N 77 B TR A FI00 L+ 1 AR T B i 4
AT MEIE R Gy, BIRTTRIN 2L+ 1R I A R

X1 =X1+GLyy
XL I CRIT 5145 seq = seq+ (Xp+1). T

i seq e m THVTHA FE Y L #5FP 3, JFx e /v 2 2

53 L3RR, T IR A T A A1 O B . AT
S — N E G 1 OISR AE R — NSO, LA (20, 4
BE, 44, T At () 1% 1t 2 JSON A1 CSV
v L ST A B AR BB AR, (B,
ZH ) BRI 00 15372 G v Hb 1 7 o 4.

4 RZEI 55 IR
TOUIN AR B P Fi A R P B 4 X O iR %
(mean absolute percentage error, MAPE):

100% < | yi =i’
MAPEz—A)Z'y—l y”
=

Horb, n RoRFPIIREAR BN AL, v Ros SR AE, v/ Ron il
DUAR. PP LE0F 1 73 VR 22 S e T M AL X 3 ST AL )

B itk K Adam (adaptive moment estima-. |

tion) BEMY. Adam S — i [ 3 U 5 5 SR
Eﬂ%ﬁﬁ%~%ﬁﬁﬁﬂ:%ﬁﬁﬁﬂ&%%ﬁw
*ﬁﬂ&%ﬁ&ﬁ@#ﬂfﬁ Adam AL & 5 BAE T &t
BIIEG, 58— S R 8G M i, 45
LR, TATE % 2] Fa = 0.001, AT /G
5 4 SREAEAE VA B 2.

REVFN AT Z LT febr i

1) T8 5 AR KT B S B (1)1 22 MAPE-L

2) T A T A T B SL A R KR % MAPE-T.

Sof TR FE 27 S I FR AR IE 48 5 T 4 B TR AR 2y
SAE ] MAPE-I 1 MAPE-T BT B AR IE.

X T f 2 TN 45 SR PEAY: 25 e B AR DR 2 DA TR
KW ERTA B (R v E b, 018 H

66 RGi# ¥ System Construction

MAPE-T #A7i#Z VPN

W P A7 2 B, S [5] TI 00 U1 5 R A 1 0 R R
B BR LEAR AR R TR 22 B AR L, B
LF A FR LT SO AN . BN, KA 3 T
1 19 250 K500 ) 220 S 00 P 90 A 6 I 99 O AT TR 2 1,
ABEHEAT T, 12 2P0 A& (FRiT 9 NA). BE4h, A
ST BN 58800 R AN, 47 S BRI B BB, Tl
PSR G A T 22 (B, YRV, R4 P T BT
SR T, LA i 6 Rl 7 T 0 D 2 00 T,
LB AT S R 2 U (f91 0 W R 0 S 4R T .
{8 R 1 45 SR R ) A 2 B L 3 % 117
s P AR BORIOSE AAB IL, F 393525 K % $UAE 5% B
T, BRZHAE 10% LUT . XU, B i g s Al 2k
T LA A 2, 3 BT ) F 1

K4 FWEIEESRRR BN P4 H iR 2 (%)

e it Wi BH W | Wh B R
JOM 213 250 | Hh 244 216

WYl 111 461 | YLTT 1560 3.12

BRifE 030 028 | FHYL 284 225

sk 325 175 | ML 3862 4548

il NA NA | %% 1427 4238

HC A W% 728 747 | HK 1080 943
YR 612 296 | WEZE 096 173
MM 516 196 | WM 220 046
HM O 044 078 | HBPH  7.00  7.46
ME 044 182 | =F 568 094
K3 052 070 | WigE 261 5.01
JO 101 1107 (M NA NA
] 670 . 321 | WE 1708 18.71

L MR #4350 1133 | 00T 145 238
sk U128 238 | A% NA O NA
il 136 256 | HK 477 233
WX 2237 13.89 | WM 13.68  8.79
WP 583 684 | mF 88.67 88.61
MEM NA  NA | JEfE 119 1.8

5 EER

AT M T 55 2 2601 8 I 5040 ) Dy ). FRATTFH
LRI 1958-2017 4F [y s 51 55, X F % I 4% Lo
XA HI 2018-2023 4% 4R K 5 B B HEIA S H
AT TR SR 545 T P T 55 9 A IX 3 BT A5 400 11 4 oK S
A 53 B EBCA B AE T P R T 2 B — R R
Kl LBS R4, 18 LB i 38055 /2 42 vF 48 b HcHE Hh 22 53 A
POME RN, HAE L EE R b B AL IE S 454 A
IR, AR S LA, Sy AT A S AL, FRATCE) ™ M T
J55 [ B H o AT FA T VR R G A AT S PR R L,
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i H AR SN A

PR T e, ACCLIET 8 AP 9 filos. H Ay W, Bl Tl
FAHERE, Sl SEAT Rt 55 B E R B A AT
BE NS A U R R TR B, 5 RIZH IR 5S.
T LA B B A T A 47 A G, AR (Y T

(B R R B, TN IR, 55— NIRRT
KB BT 6 2 B v 58 L Ea I, Jm R A9 S8 (B 8 hnoxs +
P DR ) 38 S A 2 S 350085 . R H RO R AR 5 3R
ATTRE T PH T S 3 T 3 8 X 3 e P EL L U AR 45

(b) 2018 4F:

. 8 2017 5 2018 5 R EHAIIEIFALL

(2)2022 4 g !
3

6 WG

(1) S FF 4 BT T, % S 3 TV P o 2 D) £ L 3 27
ST 2R A6 4055 7 B0 34 7 BN T R T & 4,
SIREEEOET) AT = R 6 2500,
“HBDP 44 /5 & K S8 i 50 2 B 2% A6 e FE 2 52 A
I IR R G e, AT Se B T A A
S 28 S AR AR A8 55 7 AL AN 28 5 K S 4
FR B A7 R BT e B R 775, 7 B T AR 2 2 P (0
S TIT 2 BEUE A ST, A I YR IX R 2 5 0K 5 A

(b) 2023 4

. 9 2022 5 2023 R BRI EIFA

IR M) 7 DL HEE B S D SR TR R K K e 25,
AT DA A AT TS 388 T Ao A2 R R A F) T B
G2 AT M R s BN FH A S B 451

(2) BB 718, A SCHE P s 80 B i+
T 38 52 T A2 1 15 A I S A U S B2, A X
T LA N TR B e P 2R L A TR ANHE
FE GRS T 51N T W A%ORE B2 IR 18 3R T, D TR AL T 5
AU T, R A RO R AR A R S T
54 R R S 1L 25 4, By s Ak i 1 D8 45 3 kY
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A% BT IR B A A 5 B S 2 R S T 1 AR A I 2
T 5% 22 1K 1) A, )3 2% 1 ok A A8 RE A R I T
125 4R R W 2% AT ERIE 2 ST SR, Vs AR M
A% B0 A I (] A 4 ) H 4l o A BAEE UL F, )
SRSEEL T UGS A BOR H bR & GE T A T A AT
FLER T E AT B B, TR Y i w] v R
FH AR 22 A T T B Y 5, A S s 45 T AL 7F
SN RRERIETE

S 30k

| TREG R, BRGH R R IEE B 2019 T RE
R & 5 f 4t 2 K R 4t 2 3. hitp://stats.gd.gov.cn/
attachment/0/388/388463/2923609.pdf. [2021-03-03].

2 Yang HT, Lv JM, Xu F, et al. Regression approach for
optimal purchase of hosts cluster in fixed fund for hadoop
big data platform. International Journal, of Computer and
Information Engineering, 2017, 11(5): 634-641.

3 e, TR, WERET, 5, R LA ST A B
FH P & am AR 45 2%: 1 E ZL, 201710850892.8. 2021-09-21.

4 AR A, AT ECE 6 IR SO — Ik %5 4% H—
Web i 45 API—IFE /¥ Hh 31 4 55 -1 21 45 19 AR 55 . http:/
Ibsyun.baidu.com/index.php?title=webapi/guide/webservice-
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