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2048 | 4334.518 (0.00) 854.733 (0.00)  443.612 (0.00) 4539993.597 (0.99) 2.789 (0.00)
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B2 57— ZBUTHB T 2 RBEIR O FATIRFH D IER

N kERES 57 7727 VATH EH~X2Z b LARs 742V X4 MCFS a7
1000 2706.211 (0.17) 8.938 (0.00) 19.300 (0.00) 12432.001 (0.81)  0.292 (0.00)
2500 2695.038 (0.09) 51.741 (0.00) 31.602 (0.00) 24897.711 (0.89)  0.288 (0.00)
5000 2859.591 (0.05) 202.633 (0.00) 48.882 (0.00)  46033.131 (0.93)  0.249 (0.00)
7500 3099.352 (0.04) 455.289 (0.00) 79.262 (0.00) 67155.547 (0.94)  0.256 (0.00)
10000 3883.487 (0.04) 848.257 (0.00) 473.000 (0.00) 88046.057 (0.94)  0.264 (0.00)
25000 8500.348 (0.03) 5282.176 (0.02)  1009.207 (0.00)  214328.937 (0.93)  0.263 (0.00)
50000 | 22059.067 (0.04) 20498.496 (0.04) 2221.062 (0.00) 423656.438 (0.90)  0.267 (0.00)
75000 | 42777.463 (0.05) 45520.122 (0.06) 4071.663 (0.00)  633097.004 (0.87)  0.260 (0.00)
100000 | 69208.189 (0.06) 80535.817 (0.08)  5610.000 (0.00) 836833.592 (0.84)  0.250 (0.00)
250000 | 443058.812 (0.14) 503366.183 (0.16) 20062.113 (0.00) 2112143.366 (0.68)  0.258 (0.00)

72bDTH5. kB, T—RED 50 FtrEiB2 258120%, &R e BEERSD ) (/1 XY ) BEERH Y () A XA L
——BHERE L(/ 1 X5 Y)) > BHBREL(/ A XHL

KRR TIEIX Y OFAIC X D RHBIRZITS 2 e S TE R
Wiz, 10 HHFED L 2 OREEIROBREZHEH T 5.

[ n¥E8ERsY = BEERLL |

1.E+03

1.E+02

(]

N

{‘"K 1.E+01 I I
1.E+00

10000 50000 100000 500000 1000000

F— 2%

R [s]

X 7 FRGEROFIC X 23 k Bl ERER D FATIRH

X725, FEGEIREITS 2 210X - TEITHEIEL 2o
TWB IR TES. ZhET—RODHICE LR VT k
BOREMRIZBWT, KRS Z 21X DEFE I X 25T
YF2ZehoHOLTHD. T, FEEROEHICK 2
k ROl BB OEZI TR O 2L, 7— XT3 ik &
(o TWL. F—=XEH 100 T TRBEIRZTo 722 2D
FATREENE, 2O TR\ ZDH 2.1 fEEETH -T2

iz, FEEIROEEIC X 2 BEDEVERAET 2. X8Ik
BT 1024 RITDF— RIZBWT, FOF 5 k BLfEmRs
Tolt 2OWMERY, KEHERIC X o T 256 ZITICHIE L T
Dok ROLERREIT o2 EOMERELI LD TH
5. 12720, kX100 TEELTHS. B, ZITE—Hy
ICE 3/ 4 XEWMYERE, 0 Tl 7T — X0 LT R
BB L UOWMREITo 7.

K8 mb, /A4XDDBGETEIRHMERE LRV ZD)
PHEHERIEL BoTWB I bbb, —HT, /4 Xhk
WIGETIRRMOEIRE L7 2 OHEERITEL RoTWVWa.
ZOZeds, MCFS X/ 4 XD EZ IR T VWEEZ LN
3. ZOFERAE LT, BRLTF—20a—2rY vy FiE#EIE
T AR R CHEBEERE R RAE L, ARE L3RR o 7 k Raafhrs 7
TEREBRLTLES ZeFohsd. MCFSIEo 75> 7>
FHIOEANY PLEEEE R L GHERAERR/MET 572
B, ZDT T 77 TR E L3RR -7 kBt T 7

0.8

4 06
Q[I M

) 04

0.2

10000 50000 100000

F— st

500000 1000000

8 FEROAMIC X 2 AR

WEDWTAEREINTLED &, FRERY FPLHHEES TER
LTLES.

Fiz, TXEHPEMLTHHEARIIZFI—ETHE I h
5, Tty VBELDHE L TWRES, )7
X o THREUEIROFHE X F 2 HIBT 2 Z e BB EZ S
ns.

T F B

AT, FEUBIRTIETH 2 MCFS 2 W k ol
ERREMRIT 2 FIERRE L. BEFIETE, MCFS %
GPU % CPU OILF ALy Rz & hEdb L, KT
BRILD T — 20 LFREIRE TE 3 X 51 L. KB T —
RO HT= D, k FabfE 7 7 OBETZ €y M
TREELZZD, 975> 7 475% CSRIER TR LD F
5Zri&h, XEVaREHIRLZ

FERIC & D, FHEOEIRE R 2302 22 2 d DD, ATLEL
 UCHRBOEIRZ AW 2 Z 22 & » Tt k FoLfEMET 1000
RILEBRBEIICT —RBWA B LR DB I ERLT.
772U, AFEE A ROEEEZITIRTL, 7—XITkoT
FRBEMERNLTLULES AJRENEL D 5.

SHOFE Y LT, EF—ROFHP, MORHERTE
PERHAT 2B Z oM 5. EBETIXIEMRT — X DR WELE
F—RD7 7 AX—IEHH, HELINCGHEEREFHELTED,
ZFNDEIH EBOOETH 2008 2 IR EI N TV, X
BT, /A XDEFICE > TKRELHEGRICEIECZ D
53, EF—XEHOEFEBBPPLERLEZTWS., 2, &



FETHWE MCFS 3& U LARs 743 ) X AT, REWL
HRFHT 2 DZ S5, GPUIZ & -» CAFILIEE T 3
ZeMBTERV. WHULHTIRET, /A4 DI WRHEGEIRTFIE
WHIUE, GPUIZ &K » TERICNIENTE, W k Bz
TEDEVHEEZRTZENTELZLEITNS,

1]

[2]

3]

[4]

[5]

[6]

[7]

(8]

[9]

(10]

(11]

(12]

(13]

(14]

(15]

[16]

(17]

X 7
F. Korn and S. Muthukrishnan. Influenced sets based on re-
verse nearest neighbor queries, SIGMOD Rec., vol.29, no.2,
pp-201-212, May 2000.
Tsuihiji K., Amagasa T., GPU-Accelerated Reverse K-
Nearest Neighbor Search for High-Dimensional Data, In In-
ternational Conference on Network-Based Information Sys-
tems, NBIiS 2022, Lecture Notes in Networks and Systems,
vol 526, Springer, Cham, pp.279-288, 2022.
Cai D., Zhang C. and He X., Unsupervised feature selec-
tion for multi-cluster data, In Proceedings of the 16th ACM
SIGKDD international conference on Knowledge discovery
and data mining, pp.333-342, July 2010.
I. Stanoi, D. Agrawal, and A. E. Abbadi, Reverse near-
est neighbor queries for dynamic databases, ACM SIGMOD
Workshop on Research Issues in Data Mining and Knowl-
edge Discovery, pp.44-53, 2000.
W. Wu, F. Yang, C. Y. Chan, and K.-L. Tan, Finch: Eval-
uating reverse k-nearest-neighbor queries on location data,
Proc. PVLDB Endow., vol.1, no.1, pp.1056-1067, Aug 2008.
S. Yang, M. A. Cheema, X. Lin, and Y. Zhang, Slice: Re-
viving regions-based pruning for reverse k nearest neighbors
queries, IEEE 30th ICDE, pp.760-771, 2014.
A. Singh, H. Ferhatosmanoglu, and A. Tosun, High Dimen-
sional Reverse Nearest Neighbor Queries, Proc. 12th Int.
Conf. Inf. Knowl. Manage., pp.91-98, 2003.
Dash M., Liu H., and Yao J., Dimensionality reduction of
unsupervised data, In Proceedings ninth ieee international
conference on tools with artificial intelligence, pp. 532-539,
IEEE, November 1997.
Mitra P., Murthy C.A. and Pal S.K., Unsupervised feature
selection using feature similarity, IEEE transactions on pat-
tern analysis and machine intelligence, 24(3), pp.301-312,
2002.
Ferreira AJ, Figueiredo MA, An unsupervised approach to
feature discretization and selection, Pattern Recognition
45(9), pp.3048-3060, 2012.
Tabakhi S., Moradi P. and Akhlaghian F., An unsupervised
feature selection algorithm based on ant colony optimiza-
tion, Engineering Applications of Artificial Intelligence, 32,
pp-112-123, 2014.
Garcia-Garcia D, Santos-Rodriguez R, Spectral cluster-
ing and feature selection for microarray data, In Inter-
national conference on machine learning and applications,
2009 ICMLA ’ 09, pp 425-428, 2009.
Zhao Z. and Liu H., Spectral feature selection for supervised
and unsupervised learning, In Proceedings of the 24th in-
ternational conference on Machine learning, pp.1151-1157,
June 2007.
Peng H, Long F, Ding C, Feature selection based on mutual
information: criteria of max-dependency, max-relevance,
and min-redundancy, IEEE Trans Pattern Anal Mach In-
tell, 27(8), pp.1226-1238, 2005.
CUDA, https://developer.nvidia.com/cuda-toolkit.
Efron B., Hastie T., Johnstone I. and Tibshirani R., Least
angle regression, The Annals of statistics, 32(2), pp.407-499,
2004.
Tibshirani R., Regression shrinkage and selection via the
lasso, Journal of the Royal Statistical Society: Series B

(18]
(19]

(Methodological), 58(1), pp.267-288, 1996.

SciPy, https://scipy.org

Eigen, https://eigen.tuxfamily.org/index.php?title=
Main_Page



