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Abstract: Securely sharing and publishing location trajectory data relies on support of location privacy
protection technology. Prior to the advent of differential privacy, K-anonymity and its derived models provide a
means of quantitative assessment of location-trajectory privacy protection. However, its security relies heavily
on the background knowledge of the attacker, and the model can not provide perfect privacy protection when a
new attack occurs. Differential privacy effectively compensates for the above problems, and it proves the level
of privacy protection based on rigorous mathematical theory and is increasingly used in the field of trajectory
data privacy publishing. Therefore, the trajectory privacy protection technology based on differential privacy
theory is studied and analyzed, and the methods of spatial statistical data publishing are introduced such as
location histogram and trajectory histogram, the method of trajectory data set publishing and the model of
continuous real-time location release privacy protection. At the same time, the existing methods are compared

and analyzed, the key development directions are put forward in the future.
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F Pz A S 7 AL B oy AR, SRS
TFEE IR FRHIE . H R AR IX L P E BAE A (A B
T7EIRATE R B FE T AR E T R 3 Sk
FE S0 AE T "6 Jo i 2 B A & AT 7 51 o T S R
JFIRFE K. S A, B AT POEEEE AT LR
FREEOR A B HFAE . fEZE A BIALN, Bl kAT B
P A& QAT T H G SR B AT 1A AR B, ORUEAH AR5
R A RE AN T IX 23, B AR FH P U B A
Aittss. HRTOARETHER., ETAERRE
Z R0 2 AL R AT 7. R AR R AT
IEEERHIE A B 2 BRI, PR KK E . B



80 B 7 5

& B

B o

i 425

AL, (HRIX Tk KIE IR B T Bk
(K1 BREE, AT BUSE T30 1 510 A IS5 038 53
Brib 2.
3.2.1 ETREMNEDRFANT LS

H e RN E, — 2B nT L 5
FoRN—MLEFH, A A ERET A 2R
BEG. BRI NPUBEIEEREGP), T W E
W P AC U B A T i, A4 BB L, Sk
AL B R R RSy W B, HETES
B AR I IR 50 ST i A AT T, B
BT M L A B AL B S . TR

(IR 25 A LB TSR B0, FR R DL R Tl Ji5 4%
P (PSTR) %5,
£ 1 HBFIIREE
e Bt

1 L1—1[2—L3

2 L1—12

3 L3—L2—L1

4 L1—12—L4

5 L1—L[2—L3

6 L3—12

7 L1—L2— 14— L1

8 L3— L1

BN ST IR SRR o AT — R
BRI A RIE T 20, I g IR B AR e a8 )
AT CATCHVR AL B 51, DRI A4 T BT
[ A7 5 . anEIBFTR o

TE—Fp 3 T R (R P02 22 3 B RL PR g kB0
W, B AL O S IR IU EER : (1) 3 g
BT s (2) 0 M iy 4846w B AN 10 s o B0 N
o WEEZELLRMM: gk, MTF—ANEER
P HEED, LR HMERT M PT, [FEHd
SRR R E S IR (EINRE RTINS 2 A
[H, AT ESRAEETER, EMPT
MAERGE R, BR TN T B ST R AR R T

(L2: 5) (r1: 1) ((12: 2)
|
(23: 2] ((14: 2) I1: 1
Il: 1

3 BB AT R R

s RASE, HAt A B A i B S HTY R T
T, HIHEONE . B R A REZ
THE HIK, BRQ2)TRAPUE AR — 1k
SrECSRMG, B B R, BRIERARE N T AR BEORA T
FNE=¢/h, FWRENPTH AT mnitBOR
INLap (/&) 8 S e 7 o
HIERIAERCR IR, ERMASPERAT LR A
RDIEAR AT, B SEX 57 v s
Lap (1/&)pr 8 fr e s, 25 FLBENLAL S5 I T 80K T
BIEG, WILREIZT R AkS Y T AL, A NEY
Bio BEAh, OB T ISR, AL ITA
T R AN I Lap (1/&) 4 8 1 7 e 75 it e, et
PSP SR L A A S A T i P 5
B (m,po) A S B k. HhmAa Z 80T
AL po = (1/2) exp (—20) RoR BT ECI A
BEMLAG S BB K T B EORIMER . AR5 RELiEEER A

TSI, AT 0, IR
K (9) A1
0, Vo <0
P(x):{lexp(s_ﬁéx), Ve >0 ©)

25t FIRBIRACER, TR SO SR
T BIE PR, A 2040 1S A 0 S b B
¥, SEWEMRERN . TR AR TS
B R ZE S B FA DR

TEI [T HT 250 A i s P B R 2 /T, 1B
BT S B AT — B AN R, VE R BT REA LR S
SR U H T SO (R ) 2 R
— UL E SR AT TR TS T H A
TR R . B IE 5 AT SN AT IR BEAR
Jeik i, RIAE TR AT PSR & .

HU R 1) 750 P FH e 4R P K B Bh2e K B2 i o
SE TR ) v B ST RS D IR A 43 T 1 R RA T
o RIHON T BRE S B R 22, PR @ s S
RKSE, XKW AR, HX IR AT RE S
FELCPE P 5 K o BFXS bR, SCHR[31] 2 H
— PP AR K N-gram 8 (R R MRS, 200K 4),
AR BUTE R K E S n-Js FHUE A B R
KK JE NN IINE P N T RD RN,
127 G R FH I R B FA TR 70 e 7 R AR T 3 —1k
ST S o SeAE T B ER R4 8 2 B8 A5
KEARh X TIXRER R AT, TR
HABES— 7 Eh S Z A TUERCE(E > e/h),
WRFRATAEIRY . B TEEMZEH “mg-3
&7 IEAAE R, PR AU g A B B AR KRS
ARF, BRI E IR . 2P, RN
AT o ) H A 0 AU RN I B R
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A BT 2 R )L B B R AT AR BT ST 81

FLAE AT LUMIR T AR R R, B OR A P O B R
WM G5 T BLR A . KIEA R () - (Poad)™ =6
S 4 K R O KA, TS

, 9 .
hv = min <1gp1““*c(v)7 Nmax — Z) (10)

AHNL I, X2 R R AL B B A THE A -
v = &/hyo HAENHTRIRFERA T BT T
TENIE AL, N-gram77 2878 B 1 B2 K 2 HY
PR, AT LS RFKIA 14, TO5 MRS I HIERY,  top-K
A 3 R I 18] 2 (TPR) R F AR R H
o BHEPTRESCRFEIRIREE WA+ 2 A IR .

N T AR RS2 B N e Az B AR R 22 5 1) A
55, DAL AT AN I R, SCHR(32,33) 52 T
— A R 2 R AT S (177 1% (Differentially
Private Trajectory, DPT), RKHAFERAEA
[F)HL T 1 TR R A% S5 4 . T8 R IS R G g
(hierarchical reference systems mapping), H4#1E
L WGE R E D RN N Z AL B, 3 il Ak
WRIANFEZIRZ% R2 G0, T 1A 27
PUERORLE oK. BN, Hisshiak Bt is s
JER, BUEECN PR SN, RAEZEHS% R4S,

ARG RS TIRESH RGq v,
RS BE . WIS AEARZ IR B o 5 s, ek
L BEAR T R — 25 P B 7 AR bR S5 B EH o FH B
Hi, DPTHENPUEEIRERE T — MM ES,
HRS—{T1, T2, Tar} o H A 8RN 1T SR A A7 51
WERFE—ANBER T T FIE. BpaENTT 5
AR A —REER—ZIRRG T
INTFIT R, R T — BRI Re MO M s i
—REMANT A, RET—DAraefsh 2 Hih
ZE R G, U RRPIB S R N3N B, 4300
103 TRS2, RS3AIRS2S:25 R Gy it M. I A A HH .
K538 T %8I A BEAERS 20T 8B4 A A7 5 =X

(1) (4a 1)27 (57 1)27 (27 0)3;

(2) (27 0)37 (3’ 0)37 (47 0)3’ (57 0)3’ (67 1)3) (6a
1)z, (6, 1)3, (13, 3)as

(3) (13, 3)s, (13, 4)s, (13, 5),, (14, 6)40

7E 5 root BN EE0)Z o« A0 KR (4, 1),2 11
FEHEUZHT A <4, 1) HE0m1EE; 500,
TIEREA “(4, 1),(5, 1)y A HE2EM T A
“(4, 1)(5, 1)” WIHEUINL; =I5 “(4, 1),(5,
1)5(2, 0)3” BRI BIRARHR(2, 0)3)8 TRS3,

Label Noisy Count

Privacy Budget

Root

— \
[ o[ aess ][ & [a /5] s [o[ae/s ][ « [ o[s/5] [ [a]2e/5][ & Jof2ess ][ & [7[2e/][ s [2]2e/5] | 1 [#]2/5][ &[22/ | 6] 2] 20| < 2] 2¢/5]

Vs Ja[2e/5 ][ b [o]2e/p]| & [2]2e/s ][ [ 2e/5] [ [1]2e/5 ][  [2]2e/][ ] o] 2e/5 ][ [ 1] 25 ]

Vi &2 ]

I77 rS rS] I71[) r11 r1'2

4 F T N-gram 2 W 71

RSEEATIRoot

(4,1) stop | RS2 Stop
+1 +1 +1
Stay in RS2 Leave RS2 stay in RS2 leave RS2 Stop(3,0) RS2 Stop(13,3)
(4,1)(5,1) (14.6)RSO | o oo | 41 | e | 1]
+1 +1
Stay in RS2 leave RS2 stay in RS2 leave RS2
(4,1)(5,1)RS3
+1

5 B fy BRAE RS2 48 o I ZA 7R
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o

=]

Jr L e 91 B 242 53 )27 i “(4, 1)(5, 1)RS3” K
THECINT o F2c B IR0 0] mT LK 2 2% 20308 o oA R3S
N INEIRS2HT S0 7 o

2P 15 RS I e 2 DA R BY k7 55 08 BR 5 i T
KL, AEBER. EHE RS, N7 BRI E
w7, DPTIT EACNT R INEEALE &, ik ik
FRRENL Z F0 30 7 s 280, PRIt 7 SRR 22 R O
¥ B . Error (FT,e,k,D) = ZTmeF+ Ny (g1, k) +
Do ey Feem (D)o T REA TG
IS INP R e S Gl NRR 2, faE 2R AR —
BRI EA IE RR 22 . AHREHE,  BEARBRFA T 43
BN e=este,, HHeJeH T HIRFENI
INEENLEE R, e FH X6 BT 1 A E0as InLaplace
eEE, SN T SEIlRZEErrorfx /M, BlEEERE
EXSH T (TR S )5 k(AT = ) Bk
Ak, 1JBNZHEF e RISt . DPT
J5 BRI RO E 2E SR T T B BLAR S AT
WP A2 S ULHCRE DL K Fl-score®5 4645, TEAHF
ISR R4 1 PR T A .

3.2.2 ETEREMNENRALNIT LS

ZE OB RER KA i — R E TR TALE
REMBAE. M ERE S, misf BESHEE
K, HEMIEHIEMENHERT 5=, 28057k
M EMINETE NEH . BRERRE R AR
AT R TR N — AN AL B S I AR i — a2
FAl, Ti= (i, te) = (layta) = - = (s tn), WA
NI AR B THEAT (A AR BE, A58 L A & 22 40 B
FESR B R AT I EAREE T ?

BT RBIPIE RATIIR R T 53 B B A 2 )
JEARBY 5 R DR A B O | T 2R SR A 1 43
| TIANEr B, AEREANEY BN BT A AL B AT SR A,
R EE PO RSB RZ R E LS B AN
FEAERBN G R EAE S . I TR A VSRR R
RO U T RIS B, PR
TR EECH, B AT RIS R A v] ALE
SCHF B v RS BE AL B RO B AN, R A RS R
i) AL

ATLVE H, AR 5 NBE LA S,
gl (1) TS0 SMBENLAL; (2) % Pk T
IBENLAL . AHRII B FA TR AL FE P e = €1 + €2
Ji& 3 W A N T i i R AL AT — B e
W, AFHER. THNHEEEDHEEN AT T,

K 28 8L B R B ink-means VA AT PLASEHLAL
BARE., B8 T rHBES g, WIEHER
SRR p, PIAWIERTHER M E S & RE
SRR, BITHTE S H, RARIREN

2 % %426
g NREDH. FEREPO AL, AR
M _ERz SRR Fo sk, W LARENL >4, K4

HOHLHAE BT 7T 5 70 T SRS T 8 70 SRS D o
H 8 XAEFEA BN BRI T, B B A F
LT e B 7y 4L BE S 44 B Jy MeanDist (p),  JUIAR
Hik-means 5 F B AR H MeanDist (p) > MeanDist (p),
A LLCRHT 2 i U O (1) BT, RITHREL
MR IR I LSRN . 5 28 O3 A0 SRS AT 1) S
PR RMEZ Sxplade vy, my AT AR R 25 43 1 5
HrRMR PR KA A
MeanDist (p)
~ MeanDist (p) (11)

1E LR RP S Mg (BB A ) ik
—RERR. —BoRU, gBUEIE R, W H
i B RS, BRPOSMEREREN,
A P VRS o BRI ROZIE R, B gHUE
R, ARPUEE LR TR, RRPERTHE
FARE > 1o BRI, g BCARL G KN e T 2% 76 45
Laplaceg ¥ J5 FEAREE v I . PRI g B HUAE ML AE
—EEHXE, HE5HPEKE|T SNLE R n
FH

H T AL A B 2 BT SR T 23 3
FER R E 4% 2 O(|Timgn?), Hrhn NFrEH P
HESH, moAYERE, r IO SRS BUE AnI A, ARSI
B I e T DA R R B L P A
VR TR, Yl 7 T SR 14 gk 32 7% [ SR PR IR 52
FE, P BiiE .

Klofiid 11z BRURIATE R . HEKES
DIRIEIE] 5350 4| T |54 Ls, (L <0 < |T); 2RJA
WERRMTHEH S Mg, IHETk-meansHIEK
DN TR LR B2 A& D, #4349k Jugh
. wIa, HREE RO s AR R G P s
LD i, T3 2 BN F LS. 1
Ko, g=2, |T1=4.

BRI T 1 R e- 2 e AL . R BGE
1 17 DRIAHAREAREE D' (D5 BR P TLA A1 1 HoAth
FIT A 5038 ) T v 5 R A B B B DA R
THIE B
3.3 ELHNE L HRFARIPIRE

3. 275 ik B RPN FAAL PRI T V2 AEe-DP ALY
LT, KB R AT N — RIS E ) KA,
FEAFAN A0 BRVS J0E 24 (W 75 (FH 25 T N0
ALap(|L|/e) M5, |LINSIBKEE), FIA 4
B4 AR R S AR R B AL TR e 10 22 70 Fa A 2
Ko N T ORFFRATEEE AT I, SORPUEE DR
T BIZE G AL T K EELIR, RO IR E 1 A A

u (D, p)



F1 B E A BT R AT () o7 B B R AR AR 5T 83
NO |t |t | 4 @t B
T, 1 1 1 1 () = (b)) = (B ts) — (4y,t,)
" N N T? 1 1 1 1 (l:3>tl)_>(lﬁvt2)_>(l77t3)_>(lsvt,1)

JRUEIIL S D T, 1 1 1 0 (lysty) = (ligyty) = (ly1515)
T, 0 1 1 1 (
T, 1 1 1 1 5t
T 0 0 1 1
T, 111 0

BT pURK

tI R LT A HI % L, 14 tI 2 Ly 4R IR L, T4

6 PULERFTIVEL IR B K

P AT VG Rl T 82 AT () B2 B4 2 (A A7 AE 1
5 P ORI A A5 ) AR AR BN . AN A4
EH T AW EICRAH P IES SR KA T,
B MR R SR S A AT M M,
ty, Zt, (W ZIFIFTE KA AL E B s (S A
)RR ORI R ISR, AR ] X ¢ i 2 ()
A7 BAG B IBENLA G 7S, 452 21 K A B
9, 7] B 35 2 B RA DR AP AR R R 2
3.3.1 A {tENRAER TS FARIP

A AL ZE 53 Ba A (LDP) 1 B R 7E Tl AR 55 2
A EY S TR L ERES T8, 52E
W ZE S RAVE AN F, ELDPECT, AR
B < B e T AR M AT FEA LA N AL 2, SR )5 Tk
st T gt 500, HATLDPA#Y) 72 b T #
TRk A0, R AR IR I . # AR 4
THEE S, CASEELH P B RA GRS OB RS 0 HT

[FIEE, 25 P AL B 50 B R AR I th BT
B EHA GRS, WERTORREAMER
A, JEEERIPALRIR L T B X HERARLI
JEARRE BN 24 I Rappor®, SHETIZE 4 #
LDPHE, JRRAET, ESHEAM 2 ANl 2 6] 5
SRAFAESE PP AR BE (R OCHE, P A vl ger=AE R HL R
. BN, 5225 RS SR R,
ECFIH et N ZIN BRI T, H e Z)
Al RE IR BV At A R . — 7T, SRR
JnngE P i R 2 PR IR Re R 21, D B 3 nT DA 4R
B P D s A AT JE A7 B e Wk 2 SR ) >4 i
WAL E, 1SR Ee-DPHLHIRR. H—J7m, #
BT B MR RetE, 55 FEM SR
I, FEAREE T

Bl o n) @, SCRR[38] 7R XS B 3 Re Syt AT
A LAl B AR T — M LDP UL R AR T

%, WBEEFRE D) T UK BGE « R BGEE AR
JIEAR (1) P R L By /R BRI AR RE M, (2)H
JEL (W2 DL i A LS B A
I R B I R R AT RN A By,
Iy, AELEPT[w | M, yi, i1 |FIREZR W] DA H FH - ()
HSH PR B, FEUGBGE T B ALORY 75 3K
K TR ZUR AT P A By 5 TR
A PO e B B, Gy, B R 2 (12) 205
Pr [Noise (2;)] = yi|zi—1)
~ Pr [Noise (x;)] = yilxi—1)

A RRIRE , EORIET A M P AT e B4R &
b B AR A B 5 o R ik
SIRERAIE, A T Ee-DP TR IS,
PEO AL B AL BN RS L AT . B —
Lt 16 205 A i 0 s B4 B y; (v; = Noise (24, zi-1,
Ti—2,)) Gt W ZI BN B, 7R O EE
BT A E R Z, &y MKk E TIE,
52 MR LBS RS 5 28

N T Rk BRI R, SCHER([38,39) ML LT THI
ETHuE, e 1A EE I .

(1) #H 7 5-fr B A (5-Location Set) & R
T a G MBUETE . BRI, MR AR
RN 2 B S PR, Oy AR AR S R -7
BES, B P EZN 25T gekb T 14 B 4
EEI Pl el DR R 1B B A= i Wik s NG
FEAZHE S T BEALE £ 7 B2 i 5 S 3 P Ao
T RAT. X

EMXN8(6-LEKSE J-location set) &
Pria| M,z 1 37t 20 7 AL T 0 B e, 1 56 3618
B, HZEANT1-6, TR LGN B¢t 21 6-47
BEGAX Y. HAXEKRN

—€

<ef  (12)
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2 %

42 %

AX; = min {zi| > Prlwi| M,z ] > 1 - 5} (13)

FHBEH,  EAL R 37 75 SR AR 8 A AEAT AT I %1,
o-fr B A AL B A 2 = R AR . R X
TAEE 2t N oA BAEG AX, P HAE S E
w5, URATRE iy, W2

Pr [Noise (z;) = y;]
~ Pr [Noise (x;) = yl]

(2) BB N7 30 I 4 R R
IREEIIRAN T, RICKR A S L1a A S H
Z YL A B R, G R AN IR B .
e U 5T (sensitivity hull), B E -7 B4
B R ART 9 R TA) R B 1) 8 T A B A 4R
B giE T FLS A RBURREE ATV N FR e 7 A

TE M9 R E 7 (sensitivity hull) X T—/7
WA — N BEAAX,, AFHZEAHITE

—E&

<ef (14)

XL B (21, wo) I ) ZE AR BB, UK
JEFREG AN, KRN

Af = Um17x2€Ath (z1) = f(z2)

K = Conv (Af) (15)

BT 08 XOnT LK BURFE o B W%, N
K-norm ALl 0 fir 7= Az (1) 24 Mk 75 43 A R e 75 o K-
norm ML 2 T ™ 2 AR S SR AR, et ZI
O EE AL E o AL Ay, (y;=Noise(z;)) KA, FFil
T~V THT % ) [R) P PR O-location set FR AT AR] — £
XL By MR A S 2

(3) N T HBBiXS I MEAR AR, A TR AE SE IS
MEZ BRI G TE N (B0 F - 8 R BAE A
FrE, XFTA AL E eI 25 h0), AX, P RE
RS, ITFEOTVER A W, w]RH ik A E
A1 X H 6-location set &N (6, r)-dataset?,
HA S r KR BFR AT Zdataset FAL L0
ZI LS B, N O r AR IV R Y {38
HATEES . MMM, SIS K BURE SR
IR, RIRN

Af = (16)

max
pi,pj €(9,r)—dataset

3.3.2 EHTFPufferFish-Privacy it f2 FAIRTF

FH T 0328 PN R AH A ZIAL B R A7 7 = P G H
KHZMe-DPE 5 T 8 A B ImA 2 8 & .
PufferFish e fAHE 22 0 E 2 30 22 4y B AL 10 J2
HRERNERNTEZ, MR H B,

E 64 T e-Pufferfish R KE LR . fE4H
IR KA, A STE T ERY IFb % £
P, WE AT /B2 B B S A E .

dist (pi y pj)

O1E FME & 574 (belief distribution)fE4A, FREL
Wi 2 [V MAFAE R ORI, DA S i 3 i Re$E A 4%
Pgese i, RS R HE IR a5 kg
AN AR AR ZIAr B 2 T ORI, K s B A
I BRBEREE, A0 RRAL BB &
WA P AL E 2 AFERER, B4 A0 RAL
BE5HZRAMNKEG S mMEE.

I FH T I 1) S B i) A SR FH e AL ) 0 £ i
ISR, BB L e-PufferFish B RAER . SCHR[41]
A T — PP EE T wasserstein PE B 8 FH I A N0
ML, A Wasserstein#Lifil .

/%Uz’,95“;’,05}%[]%2?f—'@iiﬁiﬁyﬂ%ﬁsﬂ\ Hk
RAATNONS, H AR IR AR, Weo (uie,
uj o) RN E Fwassersteinfi B . HEWHNTH
wassersteinFF B i A S, AR S A B
Lap(W/e)Me & . W

uip =P (F(X) ="[s;,0)

ujo = P (F(X) = [s;,0) (17)

W = sup(s, s;)eq.0c0 (Weo (Ui 0, uj0)) (18)

WassersteinHL il & —Ffod HHLE], (2 SZILRL
IR, A S FL A a) @1 AT DASR FH B s 5 i e e
W7 BN, 245 A ] Koo UL 0 24 1)
KHZETMQM (Markov Quilt Mechanism) /L]
AT DL EE v RN 0 R 75 3 A - Pufferfish B A . 1724
MO E R BA R B P RHE,  ELIE O 2 1A )
KIK AT DL 7R AR E R R i 40 A i, AT BLR A
FGS-PufferFishlL il 2! [ s o i 8 5L 22 507 n
S, BRIR AT W P R S T 5103 fE e-Puffer-
FishFa A .

3.4 XfEESTHR

FE T 22 57 BRRAB AL (R BN B i AT A2 i AR
BT OREME R NS, HE R B 20 R
Fh BT B FA DR B S5 A O A gt R e . 3R 2
X T 22 4 BRRA PR I s Bl A 5 13 AT T X
FASYSEDN

M2 AR B R, AT %7 56K F Laplace
Bl . EMMBLEI B Hem A 2 g7 R EN, 5
S R e-DPRLAL, (,6)-DPBLSY He-PufferFishii
RN R FE R AL SR . b, e-DPRALIBEFA
PRI R B AT, TS P AR 2 B SR A il .
TR, B R R FE A F 17 R,
HovE N S U AR AR R, S 8007 S0 - AAAAE
EBORZESE o HINR 7 28 S0 A oG R e B 347 1 I

D AEZR 2RI A R 2% BE X AT b, AR U B B A AR
ERREALHE, mIoRPUL PR,
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He T 7257 B RS IR ) o B 320 AR BRI FE 85

* 2 ETENRARIPPHERFERLHAELR

eyt B AT T SNV Eit] R FATRIF L1 RATEAHRTY F 18] 52 4% 25 23 b7

VYL Z 518, KD- .

S5 (10 4 JR AU R s A G, 4 SEEp Al
E3R, KXV (0 -DP  Laplaceblh G ORI, BRSO
; FIRE N O(nlgn)

W, PrivTree

Ei;‘[fl%l EH-DP, privSH £DP &DP ﬁ;&mm*ﬁ%ﬁ M TR MEEHRS I E 2 E N O (mn)
) FE T PR SR /R, RIS
hi B (LE) (6,0) —=DP  Laplace/Lil MBI ESE A, T ML R T R T P s B
&, HIREHNO(mn)

"LLQXX i _ .

g T T “DP Laplacehlil PSR FAE R4 8 2 O(mn lgm)
A J

: " K-means® %, Laplacet/L il 8% P RN ERRECES N, BT RAZ SRR
KA OPT K-means¥ 2 =bP HLil BRNBHIRLR L, BRENO (mktnk)

SALEES, (6 1) RGBT S P A s, A iR e
4 ﬁ%%/xn, 7 e-DP Laplace#/L A . WEEINO0(mAX]) (HA|AXPEAE
ijU’lT Wasserstein#Lii], ﬁz;j‘j)ﬁﬁo ] St o 1y PufferFishoi X
s MQMWBLH], FGS- e-PufferFishf&fs LaplacetL AN IR e ﬂ:x o (k" lgm) (3¢ uHertshe

. 14 2% ) SR I e K IX 3
PufferFish#HL i

HIE, 430K A T KLEUE (KL-divergence) ),
SELIAH X R 2 (average relative error) 222320314142
M %2 K FEBS (Hausdorff distance)®*3°1, #E#f %
(accuracy) FIF 1-score!?0273 58I FR FR Tk A DR
PP a5 R AT HIE, R T T URR 8 75 g A AR
FH e AR ZEE . LA Ee-DPHLaplace 7
FNBI, BR300 e e AN L%
AT, AT RHERE LR NO(Af/e))
In (1/8))50((Af/es)in (1/8))"; LB
W] LIS 45 R R Z2Va |l . X TR 2 iy Al
R 2R B R A T7 ik, B mT LA AT A 284007 v
REGTHIT RES R AT LR . SRk, BT
HL7 B i) 4 Jm U UK, AL AR B S 4t
THEHE R 22 A N, R T S A S A B T R N
MfR. HE RS BEERZIRE W, whh, 5
2R SCRE 22 7 AN BT BUR A AL, &
2 2 (W) HL A R AT A0 0 R R RS LA 360 o T I
e R . 52 M, BRI
fr BB SR W 2 ) P AR R A, (H T
I BRI EORBh AR . — B Pl oy — D741,
T — R A A B R R S T R 2% LR O R AL TR
o BT A B R E R AL TSR 2, B
DART EAAL B B B2 B2 52 30— TE BR 1) o A7 75 S B
M 5 EAL B RAE LI S A, 75 BRI E N
T ks SRR AL, (e, 0)-DP, e-PufferFish
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