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Abstract: With the rapid development of new technologies, such as the Internet and big data, more and more
distributed data need to be processed by multiple parties. Therefore, privacy protection technology is facing
greater challenges. Secure multi-party computation is an important privacy protection technology, which can
provide solutions for the secure and efficient sharing of data. As an important branch of secure multi-party
computation, Private Set Intersection (PSI) technology can calculate the intersection of private data sets of two
or more participants under the premise of protecting the data privacy of participants. It can be divided into
two-party PSI and multi-party PSI according to the number of participants. With the expansion of private
data sharing scale, application scenarios with more than two participants are more and more common. Multi
party PSI has the same technical basis as the two party PSI, but has essential differences. Firstly, the research
progress of the two-party PSI is discussed. Then the development processes of multi-party PSI are analyzed in
detail. The multi-party PSI is divided into traditional multi-party PSI and threshold multi-party PSI according
to the different scenarios. At the same time, protocols in different scenarios are divided more carefully according
to the different basic cryptographic protocols they used and their different functions. The typical protocols are
analyzed, and the cryptographic protocols, security model, computation and communication complexity of the
protocols are discussed. Finally, the research hotspots and future development directions of multi-party PSI are

pointed out.

Wi F3%: 2022-05-23; Sl H 3 2022-11-22; FZRHIAR: 2022-11-25

MEEEHE: B % gaoying@buaa.edu.cn

FETH: FEXERR S (61932011, 61972017), JLHUTT E ARl 54 (M21033)

Foundation Items: The National Natural Science Foundation of China (61932011, 61972017), The Natural Science Foundation of Beijing
(M21033)


http://radars.ie.ac.cn/CN/10.11999/JEIT220664

1860

T 5 R

S i 545 %

o
¥

Key words: Private Set Intersection (PSI); Oblivious Transfer (OT); Oblivious pseudorandom function;

Additively homomorphic encryption; Zero secret sharing

1 358

IR E R R RS KR, ARFA
N AT DA DA RSOAR SRS BN 2, AR 2 gk
TR R KA. SR B FARHE £ N 28 1 et
FERAE . AR K 2 S ECH P A AN Bt
¥, . EFHEHFAEIRFEE(COrona VIrus Dis-
ease 2019, COVID-19) i % &35 1) % V) Hz fil & 1
TR BEMATRE BT Re (i Im M 2 fEPFE
MR25 b, 2w 3R] DU 2 25 4 5= 3 A7
AN, A EaA” BRsEH P,

NIRRT, A E O X 4w
THREEE R . Hod 201845 H A R Bk
i B ORI 26411 P ot b e 4 T 4
PEaAAE, 20214F11 1 HESE (he AR
AEAD NG BRIE) REEETRPFARDNAG
BEHNEE, fERRKBALRY . BE-E 5 R 2K
2N, e gk i A A R I iy B LA TR
B, %4% 1 (Secure Multi-Party Computation,
SMPC)FEAREZ — Mg 115, EMREUE nT 3L
= in] AR SRS B 22 207 T BA RIS

FaRLEE G A0 4E (Private Set Intersection, PST) 15
e — MR 2 2 2 0T R, RPN EEZ A
2 5 35 R B v SR AAT] ) S AR AN it R PR AS AR 2 A
P HAAEATEE . BAS 5850 FRIPSI(F P
JiPSI) O Z M s Hoe A se Bl 21 =), B
RANEHRILZIMEM TR, 5K 2 TN
BN W, B T 27PSIEIR. HElC&H
— LB T PSIEUR 2R SCHR O 32, i Sz 4 45 A2
FE201 743 I P J7 P ST BIF 708 5 2 35 i s 22

XPHET W RAG A T AW ETIRERE. T
A& B ALK (Oblivious Transfer, OT) 1M /7 PSIiE
TS B AR AR R E BRI L, RN R
RN SN s T I RE . BRSTAESE A\ PIE2021
AP TTPSIM RS, HR TaEH T s
PSIJ%: m=EBIMPSI. dE-P#HMPSI. [TBRPSI
DA %2 J7PSL, AHAZ LRI 2 77 PS8 i 7 gk
JE AT, H I AR o ORI 2 D7 PSTHM
PR gE AE NPIFE 202142 [958 1 PSTAE Gl AT M (K 137
FAUME . 8 A PSIZRA B A6, 7T LK IR
BLERIKIBRE T W ITPST, X2 77 PSIHI & # it
FREEHAA KRG H AR, AN 2 J7PSI
SRR R, W2 TPSHZIR IR i Nt G 2 T7
PSTRITIRZ T PSIM AN KR, #6422 J7PSTEZ3 M
UL EZ 57T AR, A A R
1R 2 J7 PSTRFRfEAL 4t 22 J7 PSIIF AL Al B 38 hnT)
PBRAJHRSFAE, AR T TBRZI A A RIAN R AT BL Ay Ay
LIRS RN TR 2 5 PSTAIZ) 3 ot 25 H Ik £k
IR Z 7 PSI. R EA RETREARES ST
BH. DR MECR I K1 s . Hd,
NG A b VU 1 R 3 AN 22 3 O B AL bR KR
(Oblivious PseudoRandom Function, OPRF), M
ML PSIPRL . RSARZ TR HRivest, Shamir il
Adleman 3 A2 H I DLE 7 BE iy 44 19 5%
GMW 248 Goldreich, MicaliflWigderson 3 \$zH
LA BEar 44 s

KXW BBLER e, Bt
55 2757 1 A A P8 5 P STHEOAR 1 AH 98 43 28 S g
Wo HEIWNALGLZTTPSIHIAR, ¥HAKEHH

APE. R R, LA APITE20194F ARFThEEHAT 03K, PR BCRH K ELEAR ., %
BB B  S SRR

f______%«______? O mﬁ______?

| A% AR |1 Wi [ e e

I rwer—— ' ! " '

|| BT : || BEHOMAST2| || ek b

P— s ||| 5 —— |

: TG Tt aMw | | : %97 o R R |

|| Rzt N P R el

| [rorrezn i LSRR | o

1 R A SR AR 2 2



%5 5 1 RS ZTTRRBESTEITFEEARSE 1861

SRR R HSEEERE. FATNHAIRE
FPSIHIA, I H AT NI, B EEE2
J7PSIHE A IR 78 # SRR R KRB T 7]

2 FAPSIHYL

HR 8 P9 77 PSTHMS T K F BRI AS R, AT
Hor NET AR PSR 1, HETR
W L A PSTEM 2 O R BT O T PSTHp i 1727
PP, AT R AX 3P Y () B P SRR AT 1
el

FET A I A ] 5 PR 77 PSTHM SR 5 7E 1986
F HMeadows$E H, MeadowsFE T 25 U £ I #E
] F 5L H T Diffie-Hellman % 8158 W0, #4554
LG BB SO b i R 22 1 B XS B, AT SR
PSIH)TIRE: [FIAEEET R WSO B i e o Ho A Y
AXTEL” AR, SCHR[7PBEE G RIX Lh o E
G RINT L, BRILZ Ah, AT AHM
5 PSIFM A& Freedman A SI7E 200442 42 H A B
W IS B T AL B 2 IACREH R (Oblivious
Polynomial Evaluation, OPE) M [FZ 0% Hi A,
A OG3E T 2 77 PSS I 444

RE RS EZEZ I ENEH TR, £80
BRI EIS AT DAL A R BB FEAT B, DRGSR
AT DL AT R DI Re s Y, X XT 2 TR
MIPSIHM (IR F . SRAZEAM ., TTR) AT 7T A &
FA/EH . Huang®E NMTE20124F 018 Y ao H B 44 it
HEp- LU -1 EL %, SR8 T Pl Se i AR R %2
PSS . 7RI 2 5 5 TR B P STHRX
AR BT I A . A T BRSO
B, TWLISITHEN, Pinkas®E ANPITE20154F 2 H 3
T E WIS PSIPML, HHuang® A2 O
Z15f%; 20184F, HET 24 S A HAR, Pinkas
S N P STHM S T S50RIE 15 T8 ) LT 28
PE; 20194F, Pinkas® AUITESCER[14] 25 A
A ZE ] g A2 D BE AL % 22 (Oblivious Program-
mable PseudoRandom Function, OPPRF)+i A 5L
MTEINSEERNELEBEREREMRETE
BRIPSIM . A T UL TS ) &, Chan-
dranZe N\ LT HEAL B OPPRFMIE (P STHMUAE T
PR ARE T BRALEE . TR
T PR IO P SR USRI 251 (] @7 T Ty e BR) 250 1) FEL %
WIMESE A, TTHENME BBRBEREEOR, W5

OTHM L OTH e Wp il 33 36 4 75 8 £ J5 PSI
el LR A IR, REVT DAV R e 2 A
P AR ESR, RS 57 RAL, T RUHER
T ARG RS, FETHE T AR T4 7 A

FFHF, W E ST R ETOTHIPSIHMYL
& H R 7 PRSI 5 N i m AU SE I %8, 3
FAEIETOTY RIS ER. 5 M ETOT
P PSTHM A Dong 2 N U7F201 34542 H 3 F
A i € 2% (Bloom Filter, BF ) ANVR I A [ it i€ 4%
(Garbled Bloom Filter, GBF)IPSItHi, 53T
AP ST FH 1 2 A7 B g AR L, A
M BF MIGBF A7 24 vl AT 29 1H P8 . Rtk
J&, Pinkas® NUS2ETF 423 GG Ay 77 ZXHEAE T
T4 20164F, KolesnikovZe A MIZEFHE Ak
BB AR g 3o A AN B R R 2 S 22 A (R 7 PST
s EXTEERTF AT FTHE, OrruZs A2
P T PR AER S 5 PSP Rindal 55
NP Dong% NG it 47 o, 48 FHcut-and-
choosesi R 1E W = 2 A FIPSIPMNL ;. SCHR[22] 42 H
FE K35 P ST B Itk S W AT B AR, SRl T
I T RIS ¥ S R A TR R e 4.
%2 1TOPRFH AN S A0 R 0 L 3 0 e R %
SCHIR EE AR PSS T 02—, 20194, Pinkas
2 NPUBE T 2 MOPRF RIS, MM 22 i
PR, ks> 2308 T Rt o 2 0 258 1 R Y [ e P i
fEFF4; 20204F, Chase® A POFE H 340 A0t
PR R RS % HOPRE, SKl 1 2l se i A
AR PSTHR SR — J7 B I PSIHM o  TEA7fifi 45
AT T, Pinkas®E NP FIREM A GEA R
P T AT AT BB R TR N 2 e PSI
.

BEE A, RIBHBAMOTHANEE, £
FL BN (O 5 PSTHMM S Atk andEF
s, =g, ATIRA RS =EHPSIH
W XYY AT DLAE F A% Gt 9 U7 PSTH 31 A
MEAHATIIE . AT, 7E2 75 51HEASHE MR
H, FEARIRAE A SR PSTIMHESE, fEZA 5
5795 2 18] 2 Y HEAT P 75 PSTHRMY BLIA 3 £ 75 PSTH)
ThE, T2 KR 2 (15 TFa DU R v
HIFAE,  FTUAZ 5 PSTPMSCHE 4 75 BBl 5 1
3 fREZFHPSIY

AR R AR BRI R FH 1) 25 85 23 AR ) A
G2 i PSUH AT, EEASANETAHNWZ )
PSISST0RIEFOTHIZ 7 PSIPYT,  ly TR F i
FERH R BAEE ., HWAE SRS, A
BT IRIE BRI 5 2 T PS5, (H L%
IR PR B AT L (6 b T AT T A R R R
FUHEE T A3 1T BR S5 R R 3 5 T 1 2 5 PSIP
Wo BRILZAh, ATEFEMR T AEZ 7 PST® ©,
ZX—PSIY, ZIT7EARE G E K H (Private Set



1862 B 75

& B

B ok 545 %

Intersection CArdinality, PSI-CA)I™ ™12 H A Th g
AR
3.1 ETARAMZEHPSI

FETRAHARNZ I7PSIT 5 F 2R H RS &+
RO, I T RS MER RN Z PSS &
HFreedman® NOHH, Sl vk [ 248 =i
MWEIOPEH AR, ¥EE TR K RANZ BN
MARBESGHITEE, LI TEFWERFHEYT
PP PST, HRPEH TE R E R i S
HI AR SS  =  J7 BL K 2 T IS 0 T P ST
W) I8 LB

R JG, XEET RIS 5K 1) 2 77 PSS
WREE T E T BARAL . Pl A 1k 32 Rk
T BT E bR, Ao R s E
B ADE B R R B At AT ik

FEPW L F BRI S, KissnerdF ABT7E2005
SEXSINVE R A A MR BEA T R A 2L =, T
HEREMBEEREZES K IMIZETHER
2k TJ5 . 20174E, Hazay%5 N PSUE A 730 (5 15 AU
¥ 2 7 PSIM M HIEF S EAMO (n) IO (1), H
IR REER S S 5 EEG RN ELE LR, H
, BAGEGSMERBEMPZ HEESE, 24
57 5F—"Mh0s 5T 5, IEs
OS5I AR ) 2R m . A, oA
WAL IE (S S M AR AR B S S50 . W ALB S it 2 —
XRS5, AT LARRAR A 02 5 77 @45 i v Al
THEITES: BRAREEEMENE B ZSS ik
AeH, AHEREST.OS5T, HIES TEET
BRI BT A B 35 o P . RIS S5 B 112
FrR .

K5 P9 77 PSTH SO [R] 0 H5040 A7 ik 1) AR,
J bR A 2 B SR B G Py R = i T LT
B, — RO bR AR B A R R A A5 R,
BF. 20214F, Bay% NPUMgafd e KT rE,
WMRAAEEAEFHEANTOER, WX ERE 8 B R
BN, RZMA0. X ME AT EAE P T A

G SR R, B 5EHE N
i, RERT HAEET AN Z T7PSIL . [F4,
Bay%§ NS Davidson%§ A P2 H 7 77 PSIHMX
BT R, #5775 An — R PR A Ak
%, HAEGRNEATT . MRS % 7 i
BFFH LA S 7 i 2 I BF AT 76 R 4l AR 1,
AT BR IR 7 28 I i) 18 J5o0s 22 4> % 1 3 R BF
BEAT IMFARAE T E AN R it 85 45 R I AT 32 T SR 4352
fo HTERES S5TTAVNEST R FREILT
NPT SIREE R JT 80 [F A0 % 44
72 % J7PSIS £ J7 AL 4R & 5K I (Private Set Union,
PSU) & 5%, (ARLE PRl A 2y Rk K &=
8. 20224F, Vos& AU [ h 28 S FA
AHEETTEN “57 #81E, HXNESGHMRES
A SEIZ T PSTIMIL, Z M AE/INE & HYIB AT AR
77 1 L Bay %58 N MRS N SR R EERES
IBATHFE T T H TR 2 T PSTHM . [ 4,
FEXINES I R AT T, 5K S NPT X
SNSRI =TT B ML, TR TSR T
BRI RS T B =07 PSRN, s s
BT 3N 2 507 AUNES st R AR REA S E IR .

FE X} % B TR T 1K 22 07 PSTHM ) JF 840
7T, Sang®E N SEAE20074EFR H TR T
ANEEPUEIEE, w2 IRkt ok 1
ETH R R AR, T 5 7E 2008 4F O - X2k M ek >
THEITES, FE20094F A8 P 104 2158 H 7T 414 (Uni-
versally Composable, UC) %4401, 20124,
Cheon%5 N FH 45 A 2B 25 3 S0 T X2 Ve
PRI AT 1A R ek, AT SRR e\ AR
A 2R D A HELR AL, R 1THEAE(E
TR B S A S BRI R KA. 20194,
Ghosh% NMEB R PR Ml TR AL R
2 M oR 24t {E (Oblivious Linear function Evalu-
ation, OLE) I 2 J7PSIPMNL, 1M J5 1% SCHRAE % A i
F IR ERIRTSE TR 7 IR 2 T PSI.

BEE JiE T AP BRI R, fiETit

%ﬁ?@@m

(a) AL 4

(b) WA (545

) (c) BRIZIB(EE5HY

K 2 JEfEE5 72K



2 A
I:—j‘E

5 1

.
=]
=]

EZ ST SEp Sk ¥ NS

1863

SALEIZ 77 PSTHM S B TH 0 oA — AN BB W T T
. 20214, Debnath% APURHE1I MR T2
JPSIVML, iZWp T BEAMS S, 5 TFhx
RS ARG B R 0 W 5 2 S ROBCUE B T IMsUFE
SEEF RN e A

X LA L T A A I 2 07 PSR bR an 2 1
Fimm. Hrf, Leader NiR%5 2%, & fEEH AT
HZ 5@ E A LN —T7; Client/2 [ Leader
S HAZ 577 . P diRe 12 R i GIRPT AN &
PLEEMMZ 5 A2, HER1E5,
WA MET AHMZ PSS B A e sine
77, RIS R R RN, YA
w525 078 B FAZEE R/ R207007 B4k
BLMIRR.
3.2 ETOTHI%APSI

T OTPMIAIZ T PSIHMY EZE S AW RN, —
A HOTHNEOPRE, OPPRFMZ fOPRF
E— RV, AT OPRF &5k i& £ 5
PSIHMY; a2 2 07 B3 O TG AT HR A& 4

i FHOT WU HIEOPRF I EZBA N 21k
T BN N TC R A G R 17 Xt OB AL R %k
(PseudoRandom Function, PRF)H )5 5 K157
WA TURFIPRFEMATX LR ZHE . OPRFZ—
P THE G, B IERPAT N, BRI NG
Fr, RIETHRIEHK, B07B2INEEE (K, r),
(ERFR WO AN ENTE 1 K1 BARME, Rk 7 2

W7 BN —JCRT R, R 7 m] DA RS 1 25 6H
SR E TR AT INE . EOPRFY, BTEW
LR R AN e ERr, BRIETWEINEHAKYS
BRI N e R — X R, I OPRE AT LA
PR HL P OPRF

TEAS FH B i OPRE M 9 5 PSTHMX )ik #2 H
RIETT AR B2 A%, SR T RETRYE, %
FIEHAAA XM, Rk A XS & BN A T
KT Z UM%, TR TEEMT . A
BARIFAY, HETHMMOTY iR ER £
FMOPRFWM Y MNIE T A2, 58 S OPRF B LA
b, HARAIE FAEMER PSRN EREF, &
ETT A TR R FHEEINE T E LR . 2021
&, KavousiZE NPT iR L SOPRFEIK T £
TPSIHML I E I . Z i3 507 P.A, H
W5 EENTETE S5 B xR, T
5 7 /A5, S ENRREET RE
NS5 LR R a4

HFOPRF 12 J5 PSTHRMX 5w 48 3 (1) [F] B 5
T R 2 7 PSTHEAT S S BL 1 B i N Koles-
nikovi NPUFE2017THEF- I 77 & o 1% S0k 1 IR 32
H T HOPRFIIEOPPREIIME S, BEMAK
KT OPRF I HI AT e, H 5 H T
OPRFHIX HI7E TOPPRF &4 5 KiIX T HALA
EAILRM*E . HIETOPPRFAZAZ 4 ML
3 AR 3 2 S TR AR TR IS R 5 110 2 o S B AR

* 1 ETRHENSHFPSIMLELE

i pat  bigs BRI TR
Leader Client Leader Client
K Wk O () 0 (n?m3) eI )
FETEE O (nmA) 0 (m) O (nmlog, ™) O (mr)
K e 0 o ammion™) ) O((nmios™)n) 0 (m?) 0 (m?)
‘ ‘ o <dnlog2|x|) o) (dlogzlx‘) 0 (d) O (d)
SCHR39)  imse N
1o (dﬂog2|X \) o) (dlog2|X ‘) 0(d) 0 (d)
S0 ks O (melog,1X1) O (Amlogy X1) 0 (m) 0 (wm)
O (nd) O (d) O (nd) O (d)
SCHER[41] usk v O (nm) 0 (m) O (nmk) 0 (m)
SCHR[44] P J O (tn?m?k) O (n?m?2k) O (02m?k3) O (£2m?k3)
SCHR[45) S J O (anrc) O (nm2n) O (nm2n) O (nm2n3)
SCHk[46] uc J O (nm?k) O (nm?k) O (tm?x?) O (tm?k?)
SCHR[4T) S J O (An?m) O (An?m) O (n®m + nm\) O (n?m + nmX)
wHRs) R Y O ((n? +nm) x) O ((n? +nm) r) O (nmlog,™) O (m(logy™)?)
YHk49] J O (n?k+nm (K +X+1ogy™)) O (m(k+A+logy™)) O (nm) O (m)

T AR,

NS EITHH, wNEBITEH, mAESKAD, ANEGHINGH TR 2 eS8, FRR R, dvIE)

AN, CRIRA AN RGHTIBRAE, logs X =3I 3 30X IR/ . RhFE BRI : AR BT 40 B wit RN T 8 2 57 5H



1864 B 7 5 F

ny
B %

i 45 %

BN HZT7PSIFMN . Hordr, 389 i) - ol S 48
YL P S R R e 5 — 2, A
VR BB MO N o R 7 W i 3 2L
e WMR NS5 & Huke, a3
—frext ML EME, Y EICAAE S S TaE
TRz, A2 577 8A KN T L2 E ) R
EREVSIE

TE BT FH O T Wi AR 9 4 A% 4 1 8 7 T
20184F, Inbars A P3ITE 2 3 SL BT 15 B4 Y 5 1)
S BTy il B T PR 2 07 PSTHRMIL,
s X Dong%5 NTH 7 PSIHMYH J& . Inbarss AP
(I H X 5 Kolesnikov i NPT HRSCHH L AR A AE T
WEZSTHENEZ, WUGHFERN RS KEE,
525778 B 2IRE&MEKR R MKolesnikova AP
I R G — NP R TR E 2 UG E AR, T
HITHECR.

FiAb, HETOTY J& i 1 fr) 8 S T 8 () it
FAL20199EAA T R— M. Zhang% NP H SCHR[38]
H R RLE SR FIBFHOR, 7EBE M 7 PSPV
B B TRPUR BTN Z T, AR B
BATO (M)XK EW I PSI(Rixkn N2 5 A,
Ft AR [a] FF45 t1 9 9 7 PSTHIO (n)f%,  SRTH PR
e AR E B2 577 AN RIS BB, it AAS 2 b
HERPB RS TR It R, 20214, Ben-
Efraim % NPIERRHERDE Z M FHEA T, FH
GBFH ARG R W 7 PSIRUAN - 55 2 J7 PSIPAIHE
fit B TR DR R Z AN ER TR R a2
JiPSIHM

AP EE I TT T, AN S BEAF % (Ob-
livious Key-Value Store, OKVS)" 5 %45 £ 1ji 5

MY L5 IT4Y, 5CGBFH LY Q1R 6% IF 4,
SRR SE 8l 7B 20T, FEARRR
AR A RGBT 4 . Nevodg NP9
ETOKVS, RIBEERFEUSEIZIESEN
Fe R G5 AP E B B , E H RN IR
RIVEAC I E X B E S F 2 T PSIHML . 7E% =
WF RGN 2577 B3 55 R EAN 2 413 5
AN R A R 4 ) A 3 3 VT O (n) B8 AN
O (DA HIWIRR M 7RIS 5 77 AT LM B /A 245 1)
s, %570 83 &/, P, RS
AT AC B o 3L SE IR A 1% 7 S AE R T T 5
AR AL Z PSIVMUAIEL, B IF 44 FUEAS T4
5 KA. 20224F, Gordons NP3 £
JIPSIFI A FHE R R, $H TR &5 5 ¥ L3R
BT S8 FE R £ 7 PSIHML

X T 3 T O TIAL 4t %2 7 PSTHMI I bRt
Feofon. BT FIMEF 2 LIS, SERF AP
Z )7 PST A, T 0T £ 77 PSTHM I I T
SXof 384 5 1) 2 U SE T AR R R 1K 2 07 P STHR I
o HH, EMFERZEEREE TR, E2T0T
12 77 PSS Y ) TH 587 2% B IR T2 T A 8
Z PSP+ E 44
3.3 RIEZHPSIMYKREMERAR

S 5 PSTHM AL, £ 77 PSTHR S 7] £ B
= RS 8RS 55 ST RS, R AT e
i FH BF 1 N 5048 A7t 45 00 PRAR B (5 T4 - s
Miyajids A POH P 1 Zhuzbe N 60 b 3 5 T
BFRMiE. 7520214, THEFEANCNEGBE. £
I EBARERNEEST T, TR PR AR H
TEAREL £ 5 PSTHM P REEAT XS L, IERTHEE

% 2 ETOTHZ APSIMYELER

i e s S L A A A
X = L Leader Client Leader Client
U J O (nmX) O (mw)) O (nk) O (wk)
Hk[51] )
T e O (nm) 0 (m) O (nr) 0 (r)
SCHR[B2] ks J O (nmk) O (mkk) O (nmk) O (mkk)
_ P s J O (nmkk) O (nmkk) O (nmkk) O (nmkk)
A S O (mrklog,") O (mrklog,™) O (k) O (rmick)
SCHR[54] W v O (nm/\2 + nm)\logQ(’”)‘)> o (nm)\2 + nm/\logQ(m)‘)) O (nmk) O (nmk)
SCHR[55] B Jy O (nmnz + nmnlog2<m"‘)) O (an + mnlogg(m“)> O (nmk) O (nmk)
x O ((m+n)k) O (mk) O (nmk) O (mk)
SCHR[56) T
J O (mk - max {w,n — w}) O (mk) O (mk (n — w)) O (mwk)
SCHR[57) B N O (nmx + n?Aklog,™) O (mk + nAklogy™) O (nmﬁ + m(log2m)2> @] (mn + m(logzm)Q)

T AR,

NS EITHH, wEBITEH, mAESRD,

ARG RINGETH R 2 225, kg A AN, dONIR

AN, CRIRA AN RGHTIBRAE, logs X =3I 3 30X IR/ . RhFE BRI : AR BT 40 B wit RN T 8 2 57 5H



%5 RS ZTRRBESTETFEEARLGE

1865

TR GBFEAE H T M4 S BE A R T
W5, AT AR M 2 T E AR & A i
(EES(ER- VAR Witipe75 -

Bk T XHEE A R, AbadifE N2 OILTE
RELZ PSP Dy ReSE & PE 7T, W2 T i
iE. REFFSS S TRAEATENS, fd T om.
Btz b, RERESHBBEEARRRF114.
20164F, Zhang® N 65y BITE - S B F 8 T
SIS 5T R R TSRS ds A B AR B
PSIHMY, Z 50 EMBEEERESES KN
BEMRR, R, KBS ANCTE20184E 3 T
BF LK RN ARHEE NS E AL T2k
AR N B EE £ 7 PSTHML -

X HLR AR EE £ T PSTHM S EL A Al R 3 T o
He, A FHEREMASS TR FELETH
gEAL, ATIGIE AR TR R i A] LG AIE A R 45 SR IE
B

MIRE EokiE, fE4i% ik KA ARk,
Hof—PSTHMZ VA £ JPSI-CA B ™, [F] I 7E H:
ity B FA TS AT A ) BT 2 ST G TR R 4% T
ER,

W, PTPSIE KA RS w1 1N 25 F i
(EANHERR 2 N5 i [5) B 49 531 1) 1A A 45 i 15 SR A2
EIFENT R R, EHNITEE RS
A3 5 BN R i A 28 T LR SE BE R W 7 P ST
X RE 2 A M S5 i s RUTE I AT B AR
20174F, Hu% N LR St B 7 25—
PSIMMN . FEBAER: FFTH & b s — A
FERNRI % P e, 28I Pinkas % N ik
MR 5% 2o AT AE B, IF HAE FARH T I 55 g8 4 Bh i
Fb B I T3 S ARI 2 U (I B A

% 7 PSI-CAWM I = B Dy Re 2 e i A2
577 (n = 3)25., AitFE LA T I E
WA S5 EGZER RN

20204F, DebnathZ AT BFAIEIGamalld]
B TR WS S F AT F Diffie- Hell-
manfi % F 242 JTPSI-CATMYL, =51 s2H
TTHEAEGEEMESMANER BLERRN TR,
{4, Shifgth 7R T &7 Z A PSI-CAH™,
BRI BB RGEEEEEO (n?),
HH MG 2 5 PSI-CAMILL, #FRIMEHA LR
P HERE D 2o s, AU SRR HE FIRES
BOBAE T R, R T %18 RGN L&,
WRRAE Big 24tk

20224, BXFFEE NPT TREIGamal [F] 2
INELEAMEEAZENEIER T, MG T e
FEERTHNZ TEALONENBSRE. TR
ZHEARLNE. BEEZ2HEEGROHERR
FOEEIERE SIS
4 [ RZAPSIHEA

MRYEITBR 2 77 PSIHI Thae v] LUK H 4 ML R
Fire MBCATTIRE, —FxnEk IR EN L
W, RS 5T A H OH TR IR
NS HIT MG R RN Y
W, UTEKRNKT, HHcEl,

4.1 ARTEZLIREHNAER

20044, Kissner®s N2 X o R BBl
URECAT 1T PR 29 10 - il sE fUF AR R 9 2 07
PSIWM. IR FZANSETMITLEITHE, H
Z5TMRAEEETURZESE. BT ITESYS
HYIRE R LR B BIE AN E S R,

% 3 REZHPSIHULERR

ISR T

e [TEEn = AP CIESN3 k55 a0 R
SCHR[58) FUSE HE HE v v 1
SCHR[59] s s v X 1
SCHR[60] WS SRl e v x 1
SCHk[G1] R R x x 1
SCHR[62] e sk SRl e x X 1
SCHR[63)] TR e S x v 1
SCik[64] P feif s x x 1
SR (6] Pk Pk x x 1
SCHR[66] S, AR o v x 2
CHR[67] L5 s v X 2
SCHR[GS] Lk L J x |




1866 B 7 5 F

2 %

45 %

I H AT LB A3 50 A oK. A B U T i [R]
BN R G 2 WU G 1 R AR, 2O (n)
BAZH, AT RO (nm) ) 2 I s A8 H
O (nm)/> B M Z I, &l 18 i TH R
WA, e, AR )7 % 3 R A Tl E T
PALAT ST A P AN T TH

TR AE BT T, Mahdavi®s AN7FE
20204 K Fl Shamirfih % JE £, OPRFMPaillier [F]
A0 B i A 22 5 O B LR 25 4L 52 (Oblivious
Pseudo-Random Secret Sharing, OPR-SS) i,
a3t 17 # T TR 2 77 PSIFMY G S5 Kissner 55 A ™
77 ZREAT XL, HIEERERCE) T H BRI R
FD TGN

FEVHEITAHAUTT T, Dy 1 3 e 2 TR AE A
FE TR & B B TH SR AE, A FH AP 77 PSTAH [R]
Jivk, AR HBFAUE 2 TR F g il W
20154 Miyajiss NP4 Hh K ACEE TR 2 J5 PSTH)
Wo ZITEN, B—TTHEEGRNZMILE, AT
BHHZ 577 %A KNS, B DOz i ER,
ARG RN EA B ATy . FreRET
BF, Bay% ANMO7E20214E 48 H 1 171BR 2 75 PSTHRY
SR AR T A 25 0 & AL A J0 &R 1 A HE R TR
(Secure Comparison Protocol, SCP) 23 3] Wr 5 A4~
I TCRIRNK R, IR ARG B AR
FHSRREGTTRAHE BLIERR, RN P
MR I THIE R TR IR R TR 2 77
PSIHHL.

Bribz Ak, BT RVE B R A T AT D Re
R, W RAG BT 2 DY RER) 2 4 vt S
B, DRI R TRV FER A T BR 2 77 PSTH 2 Bl 7277
12—, 20214, Chandran® NP H T s
BRI N 2 07 PSIH, R T AR AR
W, TTRZ 7 PSUEAEHM ALV HE . B 32255
MBSy, HARGRE - MEES ST SMMTE2S

T P AE AT SRR ARSEVE R, LR A 2 5T
A HIET TR A R

)R TTER LB TR 22 77 PSTHM LA EE %
G R IRAPR .
4.2 ARZEXPHAR

H Freedman®§ A 97200445 H 7 77 11 BR A
ITG, X7 TTBRP ST IR FE AR AT T o 1]
BRI 77 PSTZAR A W P42 5 07 IR AR & 52 AR 1
RN KT HEABE BT TIRE A2 5 77 IR
MES I ZEARTIHEANBOE M TIRRE, W2
A, Mg A2 4, SRR TR P9 77 PSTHML AN ST
HR[84-88].

20194F- Ghosh % APt T8 g IR AL IR T BR P
TiPSIMBGHATHI T, EEMRGNANS 5TTAHE
EHZEANT TR TS0 4 S SR A i s[RI 4
Y — e T g A (RIS N 2 1) 22 J7 38 A RN A
PRSSTN—Fh3 Ta H 22 42 2 75 VR T TBR 2 77 PSI
i, SR EFONO (1), BARILHET
WER R EA, R SEHRIAERE, 1L
FURBRHIFS, TR B SUT 2 R e )

20214F, Badrinarayanan® AT 3CHR([86],
WHFL 7 ITTRZ 7 PSIRGE S LA R R A 7Edh i,
MAREEZE TR ——RITAZS5TNESS
THEELTTRNBAEE TR, W 2%, —
RINRENZS H5ITEGIHE S TENZEABL
IBRE, Wl 52 B fis T 2 R A SR A
Z—HTITRZ 7 PSTH A A5 LR 2 (nT),
I AT IR A RIS EIE 7 EE =4 N0 (nT)
FITTBR 2 J7PSTHM,  fi# ik T Ghosha AFST %
RN EYSEWIE £ EZ s Gk AT

AR, W2 TR B WA Tt — DAt
#t, WBrancof NP H HFE T 2 i E A A2
R MESVE ARG RN M, T EE T RE S H
nNS 5T REEGLERIERRTn-t. §

® 4 ARTRBIVREBIBRZ HFPSIHY L

WE R A

HHERE

W A&t Prad

Leader

Client Leader Client

SCHkMA0) B Y O (mntiog,1X1)

o (max (A, m) mlogy ‘Xl)

O (mn) O (max (A, n) m)

SHR59) CESE x O (Anmlog, X1 O (n?miog,!X1) O (Anmilog,!X1) O (Anm)
SCHR[T8] ks J O (n®m)) O (n®mX) O (t*n?m?2) O (t*n?m?)
ShRro) sz v O (nmtw) O (nmtw) 0 (m(nlog2m/ 1)”) 0 (m(nlog2m/t)2t)
SCRRS3]) CkIRsE J O(nm A+ kK +1ogy™)) O (m(\+ kK +logy™)) O (nmk) O (mk)

e AR, nAZ5THH, wRIBNOTEH, O ITRE, mAEERAN, ARG HNG 2 228, CNRS A
TN RS TR, logo| X Dy b BB S0 X /N *NFEULIIE: AERUBIOT B H oty R KRN T 82 577 50H



%5 m e

2T RBAEATETHEEARGR 1867

Badrinarayanans N3O F £, 1R
& Ghosh % NN T B N2 T o 505
SAE TR INE RS AN % R S RARE SCHR[86]

HFHOLE, $2H MR 2 77 PSTHM S 4R E
NO (nt?kX), LIHRATE RN TTIR 2 77 PSTHMLI
i 45 AR5 TR o

® 5 ARZEXNNIIRS HPSIHYLELER

X 4l YAk S 254 2 31 5T 2
ik[s6) iz x O (n) 0 ((nt)?)
SCHR[90] i J 0 (1) O (nt - poly (A))
SCHR[91] P J o (1) O (nt?rA)

e RS, nAZETHHE, A UTIRE, Misil gt it 52 224

5 ZHiLSRE

Z i PSIF AR R % 42 7 T B B —,
FEBEST . ATIE bE ZR NAB 5 AN TN o
AL FENX 2 T PSTHARMAT T V4l /335, AiEFI
MR T H R R IR 7 Efgis, b T 7 R pr
KA B A . 2 K HAEE R 3.

MAEGE %2 J7 PSTTT % £ BRI & i 8 ARk
F (RIS o AR R b 7 (7 i 5 ) SR AN
HEPIZHE, 240257 @ A S R
Z s, 02 IR R H FES 2 HoAR T
%, UMEHAMS 5 T EA RSO BT E .
RIS INE T EREN A HEE, B2 0UhE
FARA 22 RN E IR, AR TOTY &
12 JiPSIHMXH, OTH U A & (1 A BH 4G
A X FREHRI A P2 A REOT S, 541 EIF
B, HAAHEBRERNEE RE R, AT EE
EHFN, P EEEL . AR ZESHT,
BT OTH R LI T A B U (S B 2
FEWS TR, MR R T A O SRYE,
OTH EH AL ¥ 5 OPRF. £ 5 OPRFEHOP-
PRF, REFRAE T 224, AT PAYESA B3 1 niE
EIESM RN, PR R4 .

e A, 3T A Z 7 PSIHML AT LA
i R0 PUE RS OB RS T, B TOTY REM
PrisCAT PLE H cut-and-choose s A Sk X} #1% & &
Fo LWZ I PSIPRE 1k SLEF B T 22 ik
BRI TR T %4, 282 PSS AT LLE
R GBFE 2 DA EHAR S TTIRINERZS
in B A L AR AR IR R S 5778
g, BT TS 5T EE TS E
TERKEIR 7, T BN REHE BT 208 W5 2
g, HEARIKPUB MO A A 4

JE B % Jr PSIE AR AR K MW F 5 ), EEEA]
LAV A LR 34N J7 T

F—, '1RZ 7 PSIHMYL AR AL ] AT 7T

BRI TR 22 757 P ST AL 8 A5 JT 45 b 1 51
AL, EREAER 7 RER RS AP A,
THEIFEERER, MELAE SRR Sh N . e i 25
FTOTY RiLL 2 T PSIEIIL S, &R
% 77 PSSR ARSI I F& AR SR AR FE 3 i

B, ZITPSI %5 577 Z R T4
17 0] FEURIE 9C . IR 22 J7 PSTHM U Y R 45 45
), FEHOS 5T K. BB A E
SRR T S 5T, 2ARKI
RIETT T o

B, R THEZITPSI G . HEAL
SN TRTTRRAE I fay AR AT 0L, DL RS e
HEr B, AR Z 5 E RN LSS, &)
THAZ RN T I IR AEL A R AE I — > X A] I A 4 52
122 J7 PSRN SR 13 SR 1 2 5 77 B A AT
2RI 2 75 PSR BB WF 78 5 7] o

& E x|

(1] HALLGREN P, ORLANDI C, and SABELFELD A.
PrivatePool: Privacy-preserving ridesharing[C]. 2017 IEEE
30th Computer Security Foundations Symposium, Santa
Barbara, USA, 2017: 276-291. doi: 10.1109/CSF.2017.24.

[2] European Union. Regulation (EU) 2016/679 of the
European parliament and of the council[R]. Brussels:
European Union, 2016.

[3] ZHAO Chuan, ZHAO Shengnan, ZHAO Minghao, et al.
Secure multi-party computation: Theory, practice and
applications[J]. Information Sciences, 2019, 476: 357-372.
doi: 10.1016/j.ins.2018.10.024.

4] MEADOWS C. A more efficient cryptographic
matchmaking protocol for use in the absence of a
continuously available third party[C]. 1986 IEEE
Symposium on Security and Privacy, Oakland, USA, 1986:
134-134. doi: 10.1109/SP.1986.10022.

[5) HUBERMAN B A, FRANKLIN M, and HOGG T.
Enhancing privacy and trust in electronic communities|[C].
The 1st ACM Conference on Electronic Commerce, Denver,
USA, 1999: 78-86. doi: 10.1145/336992.337012.


https://doi.org/10.1109/CSF.2017.24
https://doi.org/10.1016/j.ins.2018.10.024
https://doi.org/10.1016/j.ins.2018.10.024
https://doi.org/10.1109/SP.1986.10022
https://doi.org/10.1145/336992.337012

1868

G

¥k

45 %

(6]

[7]

(8]

(9]

(10]

(1]

(12]

(13]

(14]

(15]

FREEDMAN M J, NISSIM K, and PINKAS B. Efficient
private matching and set intersection[C]. International
Conference on the Theory and Applications of
Cryptographic Techniques, Interlaken, Switzerland, 2004:
1-19. doi: 10.1007/978-3-540-24676-3 1.

DE CRISTOFARO E and TSUDIK G. Practical private set
intersection protocols with linear complexity[C]. 14th
International Conference on Financial Cryptography and
Data Security, Tenerife, Spain, 2010: 143-159. doi: 10.1007/
978-3-642-14577-3 _13.

FREEDMAN M J, HAZAY C, NISSIM K, et al. Efficient
set intersection with simulation-based security[J]. Journal of
Cryptology, 2016, 29(1): 115-155. doi: 10.1007/s00145-014-
9190-0.

FRYE, XL, ARG, . SANES ZeL IR
RLF[J). THEHLEAR, 2018, 41(8): 1844-1860. doi: 10.11897/
SP.J.1016.2018.01844.

DOU Jiawei, LIU Xuhong, ZHOU Sufang, et al. Efficient
secure multiparty set operations protocols and their
application[J]. Chinese Journal of Computers, 2018, 41(8):
1844-1860. doi: 10.11897/SP.J.1016.2018.01844.

JRTT, BIAR, FBZER, 5. PR G A & 00 5
(7). TFEHLEH, 2018, 41(2): 464-480. doi: 10.11897/SP.J.
1016.2018.00464.

ZHOU Sufang, LI Shundong, GUO Yimin, et al. Efficient
secure set intersection problem computation[J]. Chinese
Journal of Computers, 2018, 41(2): 464-480. doi: 10.11897/
SP.J.1016.2018.00464.

JEEY, M. FRR AR A SR R[], {5 B 2% %
4%, 2020, 20(1): 9-15. doi: 10.3969/j.issn.1671-1122.2020.01.
002.

TANG Chunming and LIN Xuhui. Protocol of privacy-
preserving set intersection computation[J]. Netinfo Security,
2020, 20(1): 9-15. doi: 10.3969/j.issn.1671-1122.2020.01.002.

HUANG Yan, EVANS D, and KATZ J. Private set
intersection: Are garbled circuits better than custom
protocols?[C]. 19th Annual Network and Distributed System
Security Symposium, San Diego, USA, 2012.

PINKAS B, SCHNEIDER T, SEGEV G, et al. Phasing:
Private set intersection using permutation-based hashing[C].
The 24th USENIX Conference on Security Symposium,
Washington, USA, 2015: 515-530.

PINKAS B, SCHNEIDER T, WEINERT C, et al. Efficient
circuit-based PSI via cuckoo hashing[C]. 37th Annual
International Conference on the Theory and Applications of
Cryptographic Techniques, Tel Aviv, Israel, 2018: 125-157.
doi: 10.1007/978-3-319-78372-7_5.

PINKAS B, SCHNEIDER T, TKACHENKO O, et al.

Efficient circuit-based PSI with linear communication[C].

[16]

[17]

[18]

[19]

[20]

21]

[22]

(23]

[24]

[25]

38th Annual International Conference on the Theory and
Applications of Cryptographic Techniques, Darmstadt,
Germany, 2019: 122-153. doi: 10.1007/978-3-030-17659-4_ 5.
CHANDRAN N, GUPTA D, and SHAH A. Circuit-PSI
with linear complexity via relaxed batch OPPRF[J].
Proceedings on Privacy Enhancing Technologies, 2022,
2022(1): 353-372. doi: 10.2478 /popets-2022-0018.

DONG Changyu, CHEN Liqun, and WEN Zikai. When
private set intersection meets big data: An efficient and
scalable protocol[C]. The 2013 ACM SIGSAC Conference on
Computer & Communications Security, Berlin, Germany,
2013: 789-800. doi: 10.1145/2508859.2516701.

PINKAS B, SCHNEIDER T, and ZOHNER M. Faster
private set intersection based on OT extension|[C]. The 23rd
USENIX Conference on Security Symposium, San Diego,
USA, 2014: 797-812.

KOLESNIKOV V, KUMARESAN R, ROSULEK M, et al.
Efficient batched oblivious PRF with applications to private
set intersection[C]. The 2016 ACM SIGSAC Conference on
Computer and Communications Security, Vienna, Austria,
2016: 818-829. doi: 10.1145/2976749.2978381.

ORRU M, ORSINI E, and SCHOLL P. Actively secure 1-
out-of-N OT extension with application to private set
intersection[C]. Cryptographers’ Track at the RSA
Conference 2017, San Francisco, USA, 2017: 381-396. doi:
10.1007/978-3-319-52153-4  22.

RINDAL P and ROSULEK M. Improved private set
intersection against malicious adversaries[C]. 36th Annual
International Conference on the Theory and Applications of
Cryptographic Techniques, Paris, France, 2017: 235-259.
doi: 10.1007/978-3-319-56620-7_9.

RINDAL P and ROSULEK M. Malicious-secure private set
intersection via dual execution[C]. The 2017 ACM SIGSAC
Conference on Computer and Communications Security,
Dallas, USA, 2017: 1229-1242. doi: 10.1145/3133956.
3134044.

PINKAS B, SCHNEIDER T, and ZOHNER M. Scalable
private set intersection based on OT extension[J]. ACM
Transactions on Privacy and Security, 2018, 21(2): 7.
doi: 10.1145/3154794.

PINKAS B, ROSULEK M, TRIEU N, et al. SpOT-light:
Lightweight private set intersection from sparse OT
extension[C]. 39th Annual International Cryptology
Conference on Advances in Cryptology, Santa Barbara,
USA, 2019: 401-431. doi: 10.1007/978-3-030-26954-8 13.
PINKAS B, ROSULEK M, TRIEU N, et al. PSI from
PaXoS: Fast, malicious private set intersection[C]. 39th
Annual International Conference on the Theory and

Applications of Cryptographic Techniques on Advances in


https://doi.org/10.1007/978-3-540-24676-3_1
https://doi.org/10.1007/978-3-642-14577-3_13
https://doi.org/10.1007/978-3-642-14577-3_13
https://doi.org/10.1007/s00145-014-9190-0
https://doi.org/10.1007/s00145-014-9190-0
https://doi.org/10.1007/s00145-014-9190-0
https://doi.org/10.11897/SP.J.1016.2018.01844
https://doi.org/10.11897/SP.J.1016.2018.01844
https://doi.org/10.11897/SP.J.1016.2018.01844
https://doi.org/10.11897/SP.J.1016.2018.01844
https://doi.org/10.11897/SP.J.1016.2018.00464
https://doi.org/10.11897/SP.J.1016.2018.00464
https://doi.org/10.11897/SP.J.1016.2018.00464
https://doi.org/10.11897/SP.J.1016.2018.00464
https://doi.org/10.11897/SP.J.1016.2018.00464
https://doi.org/10.3969/j.issn.1671-1122.2020.01.002
https://doi.org/10.3969/j.issn.1671-1122.2020.01.002
https://doi.org/10.3969/j.issn.1671-1122.2020.01.002
https://doi.org/10.3969/j.issn.1671-1122.2020.01.002
https://doi.org/10.1007/978-3-319-78372-7_5
https://doi.org/10.1007/978-3-030-17659-4_5
https://doi.org/10.2478/popets-2022-0018
https://doi.org/10.2478/popets-2022-0018
https://doi.org/10.1145/2508859.2516701
https://doi.org/10.1145/2976749.2978381
https://doi.org/10.1007/978-3-319-52153-4_22
https://doi.org/10.1007/978-3-319-56620-7_9
https://doi.org/10.1145/3133956.3134044
https://doi.org/10.1145/3133956.3134044
https://doi.org/10.1145/3154794
https://doi.org/10.1145/3154794
https://doi.org/10.1007/978-3-030-26954-8_13

5 1 =3

Bl

% ZTRRBESTETFEARLRE

1869

[26]

27]

28]

29]

30]

(31]

(32]

Cryptology, Zagreb, Croatia, 2020: 739-767. doi: 10.1007/
978-3-030-45724-2  25.

CHASE M and MIAO Peihan. Private set intersection in
the internet setting from lightweight oblivious PRF[C]. 40th
Annual International Cryptology Conference on Advances
in Cryptology, Santa Barbara, USA, 2020: 34-63. doi: 10.
1007/978-3-030-56877-1_ 2.

RINDAL P and SCHOPPMANN P. VOLE-PSI: Fast
OPRF and circuit-PSI from vector-OLE[C]. 40th Annual
International Conference on the Theory and Applications of
Cryptographic Techniques on Advances in Cryptology,
Zagreb, Croatia, 2021: 901-930. doi: 10.1007/978-3-030-
77886-6_31.

FEME, BB &, — R B oS T T e a JF /A SRR BN R AL
THETIET]. BB EER, 2021, 8(2): 352-364. doi: 10.13868/j.
cnki.jer.000443.

CHENG Nan and ZHAO Yunlei. Efficient approach
regarding two-party privacy-preserving set union/
intersection cardinality[J]. Journal of Cryptologic Research,
2021, 8(2): 352-364. doi: 10.13868/j.cnki.jer.000443.

HHSLHE, BR/NZE, I bF, 4. RRRLIRAP SRS AR T HEOR BT 5T
R[], HHEH RS KR, 2017, 54(10): 2153-2169. doi:
10.7544 /issn1000-1239.2017.20170461.

SHEN Liyan, CHEN Xiaojun, SHI Jingiao, et al. Survey on
private preserving set intersection technology[J]. Journal of
Computer Research and Development, 2017, 54(10):
2153-2169. doi: 10.7544 /issn1000-1239.2017.20170461.
VLA, XIRMG, RS R R ISR S SR T B LK R
JRIVIRZER [T, (5 B 24 5MERE, 2019(3): 48-67. doi: 10.
3969/j.issn.1009-8054.2019.03.010.

CUI Hongrui, LIU Tianyi, and YU Yu. A survey on private
set intersection[J]. Information Security and
Communications Privacy, 2019(3): 48-67. doi: 10.3969/j.
issn.1009-8054.2019.03.010.

oA, X, A, 5. r AR RS SRR R
(7). WHENF RS KR, 2022, 59(8): 1782-1799. doi: 10.
7544 /issn1000-1239.20210685.

WEI Lifei, LIU Jihai, ZHANG Lei, et al. Survey of privacy
preserving oriented set intersection computation[J]. Journal
of Computer Research and Development, 2022, 59(8):
1782-1799. doi: 10.7544 /issn1000-1239.20210685.

TOREE, KWL, AN, S BRAAR A SRR 5 Rl
BRER(T). 5 BBEBARSEGE, 2021, 47(6): 50-56. doi: 10.
12267 /j.issn.2096-5931.2021.06.006.

HUANG Cuiting, ZHANG Fan, SUN Xiaochao, et al. A
survey of private set intersection technology and finance
practice[J]. Information and Communications Technology
and Policy, 2021, 47(6): 50-56. doi: 10.12267/j.issn.2096-
5931.2021.06.006.

[33]

[34]

[36]

37]

[38]

[39]

[40]

[41]

[42]

[43]

RABIN M O. How to exchange secrets with oblivious
transfer[R]. Cambridge: Harvard University, 2005.

ISHAT Y, KILIAN J, NISSIM K, et al. Extending oblivious
transfers efficiently[C]. 23rd Annual International
Cryptology Conference on Advances in Cryptology, Santa
Barbara, USA, 2003: 145-161. doi: 10.1007/978-3-540-45146-
49

KOLESNIKOV V and KUMARESAN R. Improved OT
extension for transferring short secrets[C]. 33rd Annual
Cryptology Conference on Advances in Cryptology, Santa
Barbara, USA, 2013: 54-70. doi: 10.1007/978-3-642-40084-1 4.
YANG Kang, WENG Chenkai, LAN Xiao, et al. Ferret:
Fast extension for correlated OT with small communi-
cation[C/OL]. The 2020 ACM SIGSAC Conference on
Computer and Communications Security, 2020: 1607-1626.
doi: 10.1145/3372297.3417276.

KISSNER L and SONG D. Privacy-preserving set
operations[C|. 25th Annual International Cryptology
Conference on Advances in Cryptology, Santa Barbara,
USA, 2005: 241-257. doi: 10.1007/11535218 15.

HAZAY C and VENKITASUBRAMANIAM M. Scalable
multi-party private set-intersection[C]. 20th IACR
International Conference on Practice and Theory in Public-
Key Cryptography, Amsterdam, The Netherlands, 2017:
175-203. doi: 10.1007/978-3-662-54365-8 8.

BAY A, ERKIN Z, ALISHAHI M, et al. Multi-party private
set intersection protocols for practical applications[C/OL].
The 18th International Conference on Security and
Cryptography, 2021: 515-522. doi: 10.5220/00105476
05150522.

BAY A, ERKIN Z, HOEPMAN J H, et al. Practical multi-
party private set intersection protocols[J]. IEEFE
Transactions on Information Forensics and Security, 2022,
17: 1-15. doi: 10.1109/TTFS.2021.3118879.

VOS J, CONTI M, and ERKIN Z. Fast multi-party private
set operations in the star topology from secure ANDs and
ORs[EB/OL].https://eprint.iacr.org/2022/721, 2022.

TR, PUGHE, B SR HERE RN =T NMES R
SFEMYI]. TN 5 KRR, 2022, 59(10): 2286-2298.
doi: 10.7544 /issn1000-1239.20220471.

ZHANG Lei, HE Chongde, and WEI Lifei. Efficient and
malicious secure three-party private set intersection
computation protocols for small sets[J]. Journal of
Computer Research and Development, 2022, 59(10):
2286-2298. doi: 10.7544 /issn1000-1239.20220471.

LI Ronghua and WU Chuankun. An unconditionally secure
protocol for multi-party set intersection[C]. 5th
International Conference on Applied Cryptography and
Network Security, Zhuhai, China, 2007: 226-236. doi: 10.


https://doi.org/10.1007/978-3-030-45724-2_25
https://doi.org/10.1007/978-3-030-45724-2_25
https://doi.org/10.1007/978-3-030-56877-1_2
https://doi.org/10.1007/978-3-030-56877-1_2
https://doi.org/10.1007/978-3-030-77886-6_31
https://doi.org/10.1007/978-3-030-77886-6_31
https://doi.org/10.13868/j.cnki.jcr.000443
https://doi.org/10.13868/j.cnki.jcr.000443
https://doi.org/10.13868/j.cnki.jcr.000443
https://doi.org/10.13868/j.cnki.jcr.000443
https://doi.org/10.7544/issn1000-1239.2017.20170461
https://doi.org/10.7544/issn1000-1239.2017.20170461
https://doi.org/10.7544/issn1000-1239.2017.20170461
https://doi.org/10.3969/j.issn.1009-8054.2019.03.010
https://doi.org/10.3969/j.issn.1009-8054.2019.03.010
https://doi.org/10.3969/j.issn.1009-8054.2019.03.010
https://doi.org/10.3969/j.issn.1009-8054.2019.03.010
https://doi.org/10.3969/j.issn.1009-8054.2019.03.010
https://doi.org/10.7544/issn1000-1239.20210685
https://doi.org/10.7544/issn1000-1239.20210685
https://doi.org/10.7544/issn1000-1239.20210685
https://doi.org/10.7544/issn1000-1239.20210685
https://doi.org/10.12267/j.issn.2096-5931.2021.06.006
https://doi.org/10.12267/j.issn.2096-5931.2021.06.006
https://doi.org/10.12267/j.issn.2096-5931.2021.06.006
https://doi.org/10.12267/j.issn.2096-5931.2021.06.006
https://doi.org/10.12267/j.issn.2096-5931.2021.06.006
https://doi.org/10.1007/978-3-540-45146-4_9
https://doi.org/10.1007/978-3-540-45146-4_9
https://doi.org/10.1007/978-3-642-40084-1_4
https://doi.org/10.1145/3372297.3417276
https://doi.org/10.1007/11535218_15
https://doi.org/10.1007/978-3-662-54365-8_8
https://doi.org/10.5220/00105476&lt;linebreak/&gt;05150522
https://doi.org/10.5220/00105476&lt;linebreak/&gt;05150522
https://doi.org/10.1109/TIFS.2021.3118879
https://doi.org/10.1109/TIFS.2021.3118879
https://doi.org/10.7544/issn1000-1239.20220471
https://doi.org/10.7544/issn1000-1239.20220471
https://doi.org/10.7544/issn1000-1239.20220471
https://doi.org/10.1007/978-3-540-72738-5_15

1870 B 7 5

=]

¥k

45 %

[44]

[45]

[46]

[47]

48]

(49]

[50]

[51]

[52]

[53]

1007/978-3-540-72738-5_ 15.

SANG Yingpeng and SHEN Hong. Privacy preserving set
intersection protocol secure against malicious behaviors[C].
Eighth International Conference on Parallel and Distributed
Computing, Applications and Technologies, Adelaide,
Australia, 2007: 461-468. doi: 10.1109/PDCAT.2007.59.
SANG Yingpeng and SHEN Hong. Privacy preserving set
intersection based on bilinear groups|[C|. The Thirty-First
Australasian Conference on Computer Science, Wollongong,
Australia, 2008: 47-54.

SANG Yingpeng and SHEN Hong. Efficient and secure
protocols for privacy-preserving set operations[J]. ACM
Transactions on Information and System Security, 2009,
13(1): 9. doi: 10.1145/1609956.1609965.

CHEON J H, JARECKI S, and SEO J H. Multi-party
privacy-preserving set intersection with quasi-linear
complexity[J]. IEICE Transactions on Fundamentals of
Electronics, Communications and Computer Sciences, 2012,
E95.A(8): 1366-1378. doi: 10.1587 /transfun.E95.A.1366.
GHOSH S and NILGES T. An algebraic approach to
maliciously secure private set intersection[C]. 38th Annual
International Conference on the Theory and Applications of
Cryptographic Techniques, Darmstadt, Germany, 2019:
154-185. doi: 10.1007/978-3-030-17659-4 6.

QIU Zhi, YANG Kang, YU Yu, et al. Maliciously secure
multi-party PSI with lower bandwidth and faster
computation[C]. 24th International Conference on
Information and Communications Security, Canterbury,
UK, 2022: 69-88. doi: 10.1007/978-3-031-15777-6_ 5.
DEBNATH S K, CHOUDHURY T, KUNDU N, et al. Post-
quantum secure multi-party private set-intersection in star
network topology[J]. Journal of Information Security and
Applications, 2021, 58: 102731. doi: 10.1016/j.jisa.2020.
102731.

KOLESNIKOV V, MATANIA N, PINKAS B, et al
Practical multi-party private set intersection from
symmetric-key techniques[C]. The 2017 ACM SIGSAC
Conference on Computer and Communications Security,
Dallas, USA, 2017: 1257-1272. doi: 10.1145/3133956.
3134065.

KAVOUSI A, MOHAJERI J, and SALMASIZADEH M.
Efficient scalable multi-party private set intersection using
oblivious PRF[C]. 17th International Workshop on Security
and Trust Management, Darmstadt, Germany, 2021: 81-99.
doi: 10.1007/978-3-030-91859-0_ 5.

INBAR R, OMRI E, and PINKAS B. Efficient scalable
multiparty private set-intersection via garbled bloom
filters[C]. 11th International Conference on Security and

Cryptography for Networks, Amalfi, Italy, 2018: 235-252.

[55]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

doi: 10.1007/978-3-319-98113-0_13.

ZHANG En, LIU Fenghao, LAI Qiqi, et al. Efficient multi-
party private set intersection against malicious
adversaries[C]. The 2019 ACM SIGSAC Conference on
Cloud Computing Security Workshop, London, England,
2019: 93-104. doi: 10.1145/3338466.3358927.
BEN-EFRAIM A, NISSENBAUM O, OMRI E, et al
PSImple: Practical multiparty maliciously-secure private set
intersection[C]. The 2022 ACM on Asia Conference on
Computer and Communications Security, Nagasaki, Japan,
2022: 1098-1112. doi: 10.1145/3488932.3523254.

NEVO O, TRIEU N, and YANATI A. Simple, fast malicious
multiparty private set intersection[C]. The 2021 ACM
SIGSAC Conference on Computer and Communications
Security, Seoul, Korea, 2021: 1151-1165. doi: 10.1145/
3460120.3484772.

GORDON S D, HAZAY C, and LE P H. Fully secure PSI
via MPC-in-the-head[EB/OL]. https://eprint.iacr.org/
2022/379, 2022.

KAMARA S, MOHASSEL P, RAYKOVA M, et al. Scaling
private set intersection to billion-element sets[C]. 18th
International Conference on Financial Cryptography and
Data Security, Christ Church, Barbados, 2014: 195-215.
doi: 10.1007/978-3-662-45472-5_13.

MIYAJI A and NISHIDA S. A scalable multiparty private
set intersection|[C]. 9th International Conference on Network
and System Security, New York, USA, 2015: 376-385. doi:
10.1007/978-3-319-25645-0_26.

ZHU Hongliang, CHEN Meiqi, SUN Maohua, et al.
Outsourcing set intersection computation based on bloom
filter for privacy preservation in multimedia processing[J].
Security and Communication Networks, 2018, 2018:
5841967. doi: 10.1155/2018/5841967.

E8, B, XL, S T RRGS S 2 T A A
HEPR[I]. SRR, 2021, 48(10): 301-307. doi: 10.
11896/jsjkx.210300308.

WANG Qin, WEI Lifei, LIU Jihai, et al. Private set
intersection protocols among multi-party with cloud server
aided[J]. Computer Science, 2021, 48(10): 301-307. doi: 10.
11896 /jsjkx.210300308.

ABADI A, TERZIS S, and DONG Changyu. O-PSI:
Delegated private set intersection on outsourced datasets|[C].
30th IFIP TC 11 International Conference on ICT Systems
Security and Privacy Protection, Hamburg, Germany, 2015:
3-17. doi: 10.1007/978-3-319-18467-8 1.

ABADI A, TERZIS S, and DONG Changyu. VD-PSI:
Verifiable delegated private set intersection on outsourced
private datasets[C]. 20th International Conference on
Financial Cryptography and Data Security, Christ Church,


https://doi.org/10.1007/978-3-540-72738-5_15
https://doi.org/10.1109/PDCAT.2007.59
https://doi.org/10.1145/1609956.1609965
https://doi.org/10.1145/1609956.1609965
https://doi.org/10.1587/transfun.E95.A.1366
https://doi.org/10.1587/transfun.E95.A.1366
https://doi.org/10.1007/978-3-030-17659-4_6
https://doi.org/10.1007/978-3-031-15777-6_5
https://doi.org/10.1016/j.jisa.2020.102731
https://doi.org/10.1016/j.jisa.2020.102731
https://doi.org/10.1016/j.jisa.2020.102731
https://doi.org/10.1145/3133956.3134065
https://doi.org/10.1145/3133956.3134065
https://doi.org/10.1007/978-3-030-91859-0_5
https://doi.org/10.1007/978-3-319-98113-0_13
https://doi.org/10.1145/3338466.3358927
https://doi.org/10.1145/3488932.3523254
https://doi.org/10.1145/3460120.3484772
https://doi.org/10.1145/3460120.3484772
https://eprint.iacr.org/2022/379
https://eprint.iacr.org/2022/379
https://doi.org/10.1007/978-3-662-45472-5_13
https://doi.org/10.1007/978-3-319-25645-0_26
https://doi.org/10.1155/2018/5841967
https://doi.org/10.1155/2018/5841967
https://doi.org/10.11896/jsjkx.210300308
https://doi.org/10.11896/jsjkx.210300308
https://doi.org/10.11896/jsjkx.210300308
https://doi.org/10.11896/jsjkx.210300308
https://doi.org/10.11896/jsjkx.210300308
https://doi.org/10.1007/978-3-319-18467-8_1

5 1 =3

Bl

% ZTRRBESTETFEARLRE

1871

[64]

[65]

[66]

[67]

(68]

[69]

[70]

[71]

[72]

(73]

[74]

Barbados, 2016: 149-168. doi: 10.1007/978-3-662-54970-4_ 9.
ABADI A, TERZIS S, METERE R, et al. Efficient
delegated private set intersection on outsourced private
datasets[J]. IEEE Transactions on Dependable and Secure
Computing, 2019, 16(4): 608-624. doi: 10.1109/TDSC.2017.
2708710.

ABADI A, DONG Changyu, MURDOCH S J, et al. Multi-
party updatable delegated private set intersection|[C]. 26th
International Conference on Financial Cryptography and
Data Security, Grenada, Grenada, 2022: 100-119. doi: 10.
1007/978-3-031-18283-9_ 6.

ZHANG En, LI Fenghua, NIU Ben, et al. Server-aided
private set intersection based on reputation[J]. Information
Sciences, 2017, 387: 180-194. doi: 10.1016/j.ins.2016.09.056.
TR, ENIR. T[N # A Bloom I JE 4 1 =AML 2 7 e
REE LLEHL]T]. tHEHLRH, 2018, 38(8): 2256-2260. doi:
10.11772/j.issn.1001-9081.2018010075.

ZHANG En and JIN Ganggang. Cloud outsourcing
multiparty private set intersection protocol based on
homomorphic encryption and Bloom filter[J]. Journal of
Computer Applications, 2018, 38(8): 2256-2260. doi: 10.
11772/j.1ssn.1001-9081.2018010075.

MIYAJI A, NAKASHO K, and NISHIDA S. Privacy-
preserving integration of medical data[J]. Journal of Medical
Systems, 2017, 41(3): 37. doi: 10.1007/s10916-016-0657-4.
HU Keji and ZHANG Wensheng. mPSI: Many-to-one
private set intersection[C]. 2017 IEEE 4th International
Conference on Cyber Security and Cloud Computing, New
York, USA, 2017: 187-192. doi: 10.1109/CSCloud.2017.35.
DEBNATH S K, STANICA P, KUNDU N, et al. Secure
and efficient multiparty private set intersection car-
dinality[J]. Advances in Mathematics of Communications,
2021, 15(2): 365-386. doi: 10.3934 /amc.2020071.

SHI Runhua. Quantum multiparty privacy set intersection
cardinality[J]. IEEE Transactions on Circuits and Systems
II: Express Briefs, 2021, 68(4): 1203-1207. doi: 10.1109/
TCSI1.2020.3032550.

RE, FIRR, IR, A SE MR 2415 B2
#, 2022, 9(2): 294-307. doi: 10.13868/j.cnki.jcr.000520.
ZHAO Xueling, JIA Zhuliang, and LI Shundong. A secure
multiparty intersection computation[J]. Journal of
Cryptologic Research, 2022, 9(2): 294-307. doi: 10.13868/].
cnki.jer.000520.

TRIEU N, YANATI A, and GAO Jiahui. Multiparty private
set intersection cardinality and its applications[EB/OL].
https://eprint.iacr.org/2022/735, 2022.

WL, BB, 5kER, 5. ASTNHEE SR ERET]. BT
H{E B¥M, 2021, 43(2): 475-487. doi: 10.11999/
JEIT191019.

[75]

[76]

[77]

(78]

[79]

[80]

[81]

[82]

[83]

[84]

YANG Yatao, ZHAO Yang, ZHANG Juanmei, et al. Recent
development of theory and application on homomorphic
encryption[J].
Technology, 2021, 43(2):
JEIT191019.

DAVIDSON A and CID C. An efficient toolkit for

Journal of Electronics & Information

475-487. doi: 10.11999/

computing private set operations[C]. 22nd Australasian
Conference on Information Security and Privacy, Auckland,
New Zealand, 2017: 261-278. doi: 10.1007/978-3-319-59870-
3_15.

GARIMELLA G, PINKAS B, ROSULEK M, et al.
Oblivious key-value stores and amplification for private set
intersection[C/OL]. 41st Annual International Cryptology
Conference on Advances in Cryptology, 2021: 395-425. doi:
10.1007/978-3-030-84245-1  14.

LU Linpeng and DING Ning. Multi-party private set
intersection in vertical federated learning[C]. 2020 IEEE
19th International Conference on Trust, Security and
Privacy in Computing and Communications, Guangzhou,
China, 2020: 707-714. doi: 10.1109/TrustCom50675.2020.
00098.

KISSNER L and SONG D. Private and threshold set-
intersection[R]. Pittsburgh: Carnegie Mellon University,
2004.

MAHDAVI R A, HUMPHRIES T, KACSMAR B, et al.
Practical over-threshold multi-party private set
intersection[C]. Annual Computer Security Applications
Conference, Austin, USA, 2020: 772-783. doi: 10.1145/
3427228.3427267.

SHAMIR A. How to share a secretJ]. Communications of
the ACM, 1979, 22(11): 612-613. doi: 10.1145/359168.
359176.

PAILLIER P. Public-key cryptosystems based on composite
degree residuosity classes[C]. International Conference on
the Theory and Application of Cryptographic Techniques,
Prague, Czech Republic, 1999: 223-238. doi: 10.1007/3-540-
48910-X_16.

KERSCHBAUM F, BISWAS D, and DE HOOGH S.
Performance comparison of secure comparison protocols[C].
2009 20th International Workshop on Database and Expert
Systems Application, Linz, Austria, 2009: 133-136. doi: 10.
1109/DEXA.2009.37.

CHANDRAN N, DASGUPTA N, GUPTA D, et al.
Efficient linear multiparty PSI and extensions to
circuit/quorum PSI[C/OL]. The 2021 ACM SIGSAC
Conference on Computer and Communications Security,
2021: 1182-1204. doi: 10.1145/3460120.3484591.

ZHAO Yongjun and CHOW S S M. Are you the one to

share? Secret transfer with access structure[J]. Proceedings


https://doi.org/10.1007/978-3-662-54970-4_9
https://doi.org/10.1109/TDSC.2017.2708710
https://doi.org/10.1109/TDSC.2017.2708710
https://doi.org/10.1109/TDSC.2017.2708710
https://doi.org/10.1007/978-3-031-18283-9_6
https://doi.org/10.1007/978-3-031-18283-9_6
https://doi.org/10.1016/j.ins.2016.09.056
https://doi.org/10.1016/j.ins.2016.09.056
https://doi.org/10.11772/j.issn.1001-9081.2018010075
https://doi.org/10.11772/j.issn.1001-9081.2018010075
https://doi.org/10.11772/j.issn.1001-9081.2018010075
https://doi.org/10.11772/j.issn.1001-9081.2018010075
https://doi.org/10.1007/s10916-016-0657-4
https://doi.org/10.1007/s10916-016-0657-4
https://doi.org/10.1109/CSCloud.2017.35
https://doi.org/10.3934/amc.2020071
https://doi.org/10.3934/amc.2020071
https://doi.org/10.1109/TCSII.2020.3032550
https://doi.org/10.1109/TCSII.2020.3032550
https://doi.org/10.1109/TCSII.2020.3032550
https://doi.org/10.13868/j.cnki.jcr.000520
https://doi.org/10.13868/j.cnki.jcr.000520
https://doi.org/10.13868/j.cnki.jcr.000520
https://doi.org/10.13868/j.cnki.jcr.000520
https://eprint.iacr.org/2022/735
https://doi.org/10.11999/JEIT191019
https://doi.org/10.11999/JEIT191019
https://doi.org/10.11999/JEIT191019
https://doi.org/10.11999/JEIT191019
https://doi.org/10.11999/JEIT191019
https://doi.org/10.1007/978-3-319-59870-3_15
https://doi.org/10.1007/978-3-319-59870-3_15
https://doi.org/10.1007/978-3-030-84245-1_14
https://doi.org/10.1109/TrustCom50675.2020.00098
https://doi.org/10.1109/TrustCom50675.2020.00098
https://doi.org/10.1145/3427228.3427267
https://doi.org/10.1145/3427228.3427267
https://doi.org/10.1145/359168.359176
https://doi.org/10.1145/359168.359176
https://doi.org/10.1145/359168.359176
https://doi.org/10.1007/3-540-48910-X_16
https://doi.org/10.1007/3-540-48910-X_16
https://doi.org/10.1109/DEXA.2009.37
https://doi.org/10.1109/DEXA.2009.37
https://doi.org/10.1145/3460120.3484591

1872

G

o

=]

¥k

45 %

(85]

(86]

(87]

(88]

(89]

on Privacy Enhancing Technologies, 2017, 2017(1): 149-169.
doi: 10.1515/popets-2017-0010.

ZHAO Yongjun and CHOW S S M. Can you find the one
for me?[C]. The 2018 Workshop on Privacy in the
Electronic Society, Toronto, Canada, 2018: 54-65. doi: 10.
1145/3267323.3268965.

GHOSH S and SIMKIN M. The communication complexity
of threshold private set intersection[C]. 39th Annual
International Cryptology Conference on Advances in
Cryptology, Santa Barbara, USA, 2019: 3-29. doi: 10.1007/
978-3-030-26951-7 1.

ZHANG En, CHANG Jian, and LI Yu. Efficient threshold
private set intersection[J]. IEEE Access, 2021, 9: 6560-6570.
doi: 10.1109/ACCESS.2020.3048743.

ZHAO Shengnan, MA Ming, SONG Xiangfu, et al.
Lightweight threshold private set intersection via oblivious
transfer[C]. 16th International Conference on Wireless
Algorithms, Systems, and Applications, Nanjing, China,
2021: 108-116. doi: 10.1007/978-3-030-86137-7_12.
BONEH D, GENNARO R, GOLDFEDER S, et al.

[90]

[91]

an

H

Threshold cryptosystems from threshold fully homomorphic
encryption[C]. 38th Annual International Cryptology
Conference on Advances in Cryptology, Santa Barbara,
USA, 2018: 565-596. doi: 10.1007/978-3-319-96884-1 19.
BADRINARAYANAN S, MIAO Peihan, RAGHURAMAN
S, et al. Multi-party threshold private set intersection with
sublinear communication[C/OL]. 24th TACR International
Conference on Practice and Theory of Public Key
Cryptography, 2021: 349-379. doi: 10.1007/978-3-030-75248-
4 13.

BRANCO P, DOTTLING N, and PU Sihang. Multiparty
cardinality testing for threshold private intersection[C/OL].
24th IACR International Conference on Practice and
Theory of Public Key Cryptography, 2021: 32-60. doi: 10.
1007/978-3-030-75248-4 2.

e, BIEEE, BT RONRAATH RS EERD A B
e 2, WiEA, BHROTRNZ TR S ST

TR R R


https://doi.org/10.1515/popets-2017-0010
https://doi.org/10.1515/popets-2017-0010
https://doi.org/10.1145/3267323.3268965
https://doi.org/10.1145/3267323.3268965
https://doi.org/10.1007/978-3-030-26951-7_1
https://doi.org/10.1007/978-3-030-26951-7_1
https://doi.org/10.1109/ACCESS.2020.3048743
https://doi.org/10.1109/ACCESS.2020.3048743
https://doi.org/10.1007/978-3-030-86137-7_12
https://doi.org/10.1007/978-3-319-96884-1_19
https://doi.org/10.1007/978-3-030-75248-4_13
https://doi.org/10.1007/978-3-030-75248-4_13
https://doi.org/10.1007/978-3-030-75248-4_2
https://doi.org/10.1007/978-3-030-75248-4_2

	1 引言
	2 两方PSI协议
	3 传统多方PSI协议
	3.1 基于公钥的多方PSI
	3.2 基于OT的多方PSI
	3.3 代理多方PSI协议及其他技术方案

	4 门限多方PSI技术
	4.1 约束元素出现次数的方案
	4.2 约束交集大小的方案

	5 结论与展望
	参考文献

