55 38 &5 9 W o7 5 fF OB E Vol.38No.9
2016 £ 9 H Journal of Electronics & Information Technology Setp. 2016
[ T R - - - [ Y ] LN N P ol
TEMNEXRANRESAITERENH
RILE R o RRE RO
(BEHAFEKXFE ®Z 710054 )
- PRl 1T VA SO P o o = e e o i = A L1 2 M 501 Y I AN B N B Sy T RS

TR o (H H AR 22 305 B LART ) 500 2 0 o Ay B 2 sl et o I ol L 497 ) A e ), TR e i, HL
NG B 52 BR o R S i) 8, 12 S0 S0 ) R A — A R T — AN RR AR, PRI i ] R s R AR
W R AR T ek ST, 2Rk, ZRTH . T AS 5 Fhos ()67 B OCR A, FER IBTEBIE R T Hh s 4tk
%0 I RE R A A, BUG THE BB %4e: AT MBI A, A5 Rem g ) S
2, RERABARN B S

KR LEZIIE; AERR; FRJLA; AERNY
PESES: TP309 XERFRIRAD: A
DOI: 10.11999/JEIT160102

XEHRS: 1009-5896(2016)09-2294-07

Secure Multi-party Computation of Spatial
Relationship and Its Application

ZHANG Weiguo SUN Man CHEN Zhenhua CHEN Wei
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Abstract: Privacy-preserving determination of spatial relationship belongs to spatial geometry problem in secure
multiparty computation, which is significant to confidential business, engineering, military, etc. However, most
existing schemes transform the original problem into the distance problem or the correspondingly proportional
data problem, which makes the computation complexity high and the application range being limited. To deal with
these problems, first, the original problem is transformed into whether a point is the solution of equation. Based on
the technique, a simple and efficient scalar product protocol is adopted to determine five spatial relationships all at
once: point and line, point and plane, line and line, line and plane, and plane and plane. In addition, the security
of the proposed protocol is proved with simulation paradigm. The proposed scheme does not employ any public key
encryption algorithm so as to achieve the information security. The analysis indicates the trick transformation
makes the proposed scheme higher efficient and more applicable than the known schemes.
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