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Parallel checking method for point-line topological
consistency in cadastral database

YANG Yizhou' , WU Lixin'* | GUO Jiateng' , LIU Shanjun'
(1. Institute of Geo-informatics & Digital Mine, Northeastern University, Shenyang 110819, China;
2. loT/Perception Mine Research Center, China University of Mining & Technology, Xuzhou 221008, China)

Abstract; The current topology inspection methods which use serial computation method accompanied with the complicated algorithms and
excessive calculation amount cannot satisfy the demands of the efficient topology inspection for massive cadastral data. On the basis of the
characteristics of topology calculation between point and line, the parallel topological computing method aiming at boundary points and lines has
been implemented by combining the decomposition method for boundary points data with the Q tree and R tree spatial index method for boundary
lines data. The topology parallel tests using the datasets of boundary points and lines in one area was taken in this method. The results show that the
parallel efficiency of the algorithm which decreased with the increased number of processes steady maintains at above 30% , and the parallel
speedup ratio reaches up to 5. The computation efficiency is improved more than 30 times than that of ArcGIS. The method can be used as a tool
in high performance geographic information system and achieves good application effect.
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Fig. 1 Process of topology calculation of point-line

(1) Fibsi p HAIEASE S HEATAISCKL A, 3R
G FHE R MBR A A IEERSE L = {1, L, -,
Lo Finibsis Fak g 1] foid i MBR Z [A] 458
TR, BRI 5 H AR AL MBR A 219 54
HkZk . TR IR RE R 4ok MBR H %0
U8 Gl P i) A2 KRB 3B T ad i R
FEIPRE 2RSS I (B L BN n, FHER BN
m, 5 SHE AR S R D m Ui A B A Sk
2 B2 n AT RN 28 Dy noxom U, BT AR
E AR A el U I 1 FE A B TR ) |, ™ B A 2
& Pk AR AR MR R R, B AR Sk



<42 . ES A sl N 2 1

537 &

RGP USRI DR R I T il Z R i — i
i MBR PR3g i S8R HR 70 HH S H AR 712

(2) BRAFIUACHIT AT p 5 L 45 Sk 2y
WA ARG (L) 45 (L) ML R R,
W B hE S AL 7 U B hE A SRR
B T 5 T 2R b B AR A B AT I, I B
SRR EAR b SRR 2 Py
N Q HEBIMIAN s PR P2 R R 1) 1]
MBUIE, Hil Q Bl i MBR A, U £ Q
TELR B b, B AL B . T35, 3 T i 5B
P T T OO, DU URG 2RI L Q il
PL A P2 ZARAAERIAT i T 5% Ak S T
FMTERE B SRR T 43 RO R B H A TR D45 5
AR A BT, B2 A SRR RS
FUEZR A & IR B A ASG . Sk dE th 24
U LR, B AFHIE md 5 Ak &n b it R 5
FRnk R A i T R H A G

NS S—

—> —>
i P20 *P20=0

@MBR@/%TQ

QTEPIP2 |

K2 &b i

Fig.2  Judgement process of point-line
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