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Incomplete Overlapping Removal Algorithm for Scatterplots
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Abstract: Data point overlapping frequently occurs in scatterplots, resulting in visual clutters to interfere visual analysis. Some
overlapping removal algorithms have been proposed to remove data point overlapping completely, however, they have some common
shortcomings, mainly including the increasing of canvas size, distortion of data distribution, and dissatisfaction of time consumption. This
work proposes that the complete removal of data point overlapping is non-essential, while slight overlapping is acceptable in some data
analytical scenarios. Therefore, an incomplete overlapping removal algorithm is designed for scatterplots. First, the algorithm generates
virtual data points in the blank areas in a scatterplot by using a semi-random generation method. Second, the algorithm uses a Voronoi
diagram to divide each data point into an irregular grid, and then moves data points to grid centers to reduce the rate of data point
overlapping and maintain the natural contour of data distribution. At last, the algorithm iteratively runs the step of Voronoi meshing and
data point moving until that the rate of data point overlapping reaches a preset threshold. A series of objective and subjective experiments
are conducted to evaluate the performance of the proposed algorithm and reference algorithms. The results show that users can quickly
and accurately accomplish visual analysis tasks, including data point selection and regional density estimation, in scatterplots with a slight

data point overlapping. The results reflect that the proposed algorithm is superior to all of the reference algorithms in the objective and
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subjective indicators.

Key words: visualization; visual analytics; scatterplots; high-dimensional data; dimensionality reduction; overlapping removal
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17 /INIE B B BE AL B, e AT = A — s I EE B, B 1k 5 4 B 48 I B4R 1 0 A Voromoi K1 43 R L.

Bl 200 E M (STEP3) /& 2 fr E B A% 0218, 4 Voronoi R A, 7B B 5 B S /b F &, %
BRI G AR, Il 6 BR, X RS SR ACR AN E M) ik, TR IR AR [ A
REREEUS R RS AG. % p o EZEE S, Vor(i)FR = H B 7E 1) Voronoi M, Neighbors(i)7 < 5 H A
AR S, R p A MR, BRATE S B ETEME Vor() oA E. By BRSO A 5
MEPER, 76X E S5 MG 2w Mk, B CUR B 858 30 2 R 0 A H BE R B82S 2 3 013 58 £ 23 1),
B BRI E(TA,CH). Wk o H—ADET A, WALRAFEEZ A BN HIHER, Bl RE 4% 85 HAT
J& ri 4 Neighbors(i) TR ESL s R AEES, AWK ZSBELEMK Vor@fFh o E. AEHEEER
SERA P TR AL: — R ORER SR UG5 73 0 (T3,C2), — RIR M BIEIZITH B (T4,C4).

16 IR BB S B R, AT A E S B AR 2 A RO AR, BRI ANT.

(1) HESHESE AN EEFERA ST, 502 E 40 E s LSRN E S, RATLE Voronoi X4 id 2
B, B PR B4R X R T AL AMAE AL, T EEREESE, RMNAKNEESS54E SEF
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RS R AL LB (T4,C4). LR A EE S B BE 2 /N TR B R i, sl EESI R, RRxN
dist<2xpoint_radius, £, dist; /R E0HE A1 p A1 py (KK B B, point_radius 7~ 508 21U 242,

(2) ZIUTEA ARG T 15 Voronoi M2 — MNAK M 20T, £ 4B AU R, RATANA
B A BT B [(X05Y0)s - - +s(XisYi)s - - - XY TR AR 2 1T, Hor, (Xn,Yn) 5 (Xo,Yo) AR AR AR [F] . X T 2 38 T P o0 AR B )
THEL, A6 Bourke 42 H 5110 %05 0K 2 A AE A =M A AR, KA = Mo Aty
HHmAKRR Z N, G 2nES2UmmRALL, WENNZ AR08, i, ZREHRET
TR = M R 2 AL

o ZIEALAIR(C,C T A X

1 N-1
=— > (X + X, )Y — XY 6
X 6x ploygoniareag(;( |+ |+1)( |y|+1 |+1y|) ( )
1 N-1
y Z(Yi + Y)Y = X1 Vi) @)

B 6x ploygon_area o
o ZIUFIHH ploygon area it 5 A X4

1 N-1
ploygon_area = 3 Z (CARES N ()

i=0

K6 B SHOHE AR R S0 8 Bl s R = R
26 EREXENSEEXRHERE
B R BME A SCRIE R RS SR JA TR B8 e s SO IO PRI o 1) 328 T AR S 0 B T AR A L
B, BESREEE LCAEESFRFNR&SESRE. £5EM STEP3 J5, BEEFITHESFIFKLEE
BB E M DAL, MR RS R e SRR BT AR LS AT. R ESRMT e HEER
1B, WU SRV 2 b aE AT Bk R 40 A 2 B A5 JR (STEP4); 13 M, K3 [B] (STEP2).
ARG BB A TR A S UE R
_ overlap_area ©)
total_area

Hrr, total area R/~ EdE i L E SN R AR, BRI SRS B0 i T AR 5 208 s = 3k AR overlap_area &
NEUE SR ESTAR, RATR AR A BE SIS S E SN RO R, TH AR A ) T AR Ik
ITEIMRAM, mABHITE S AW ESTA. HET BT S8 A AN E A, o S5 S
B AR ] E A BN O(n), BEINTEAE ., PR4E, A BT 5 m B IEE(T4,C4). WHHE AW T:

total_area =node_num x nR*

node_num node_num dist; [, dist? dist, 10
overlap_area= » > |acos JIxR*—, R ——Lx—1 (19)
i 2xR 4 2
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Ho o, node_num 7R EUHE SHCE, dist; FRon B0 2 p A py IO BR ECBE B9, R RN B 55 10242, acos() RN AR .

B R BE ) TSR £ ERYCR, ESREREBK, WEEERRERE, B RREE
W, FEIZRE R E N 0, MRRTEEEBRES. AL ERADVTRMESIE, FILESKEE A
BEN 0. ATHE - DEERNESFRME, ROTET T DA, B WG CE 3.0 11, sEinss
REY: HHOTEESRCT 0.5%0, M7 WL Z I LF Bk & MBI EE T, JFHH ) # AT sk s
B FEAG TR HERR T IA 100%. PRIk, AR SCHER R 5 S R B{H N 0.5%.

3 KBERSHA

FESEIGIATT, FATE SEHRIT 7 B H0 T F P 58 s BT AT AL 0 A 55 IO RE N, AR5, JATE % 4R
FRVPAG AT TR A, 22 5 T LA T A ST TOR SEE MM S S Rk BE.

31 EBRITW

HEERIIGRZ NP PR, ZRERANEN: 2B RS, ESETERMESIASR
WA A HES; TEME DA ENESREME, T2 IOR ME—28. BAEET 20 455500 45
PE, 10 B 2ctk, FEHRTE 20-30 5 2 Ii)). FRATTESE T 2 Flws I 8 T80 B X mT R A3 T AT 550 048 R i JURN X 3
BRI, R ORI S5, BOS R SBENLE 2 1 AN B A, BoRS 5 H e I R P (5 o) HERA A iz 8k
Wi o, W SR EGERT, WML RN T8 X302 8 AR TS, SUSEISEILER 2 NMERAE, 258 FEN
S LB AN HE N B0 2 B, IR % BRI AETEAE. FRADEEL T 5 A b &5 R ) B4 4k
(1000-10000 /> Z 4 55)F1 8 FhEE B2, H t-SNE B2 H LA TR IOR 2 ESH B E K 40 MN(5x8)HUS K. 7F
SH R, BIRBENLE R — NS E AT SR LR AT %, §AS5E T BT 40 IRELEG 58 AL 80 X (40x2)
1%, IAERRERE, BINTHSNESE TR, G2 5HE 5 MURE Ll DR BT & e 2, 4
EYIE N

F 1 HEBEXT AT BT AE 55 5200 525 1 45 (%)

B SOEHE 2 R ES
15 54.6 79

10 63.8 85.4

5 71.6 88.2

1 78.8 93

0.8 86.8 97.7

0.5 100 100

0.4 100 100

0.3 100 100

S g5 RAIPIAE T WAV K FEEB BRI E RN RK, S 55 58 s mik BOR X 4803 B2 G 1
MR RAE I ETHES, BESEMT 0.5%M, S 5FMERERER 100%HFRFAZ. KU, FiZESE
T, TR B B R AN X B AL T A TR S A S B S E R, — S 5 R MESEK
T 0.5%0F, #ioE E &M LS B ES AL, B, ATNA, 0.5%2 — 45 EAIE N E S 2 H{E.

32 BEIFMHELE
OB 25 B S BIVE R M e = BRI E S5 M R Fe A8 U AT (A1 86 L. 9 79 A S TOR Bk fERE, A
T RAREER TG IRR . SEFED SRS, HAT 7 — AR T S5
ST TR, BATERE T 6 AN AR, 2502
e ED (Euclidean distance): #3IFE R 455 X ESH0 5 A B8 MBS, Zfadmisir o, £
W R B EE B A, R B OR R BT P S

o SI (size increase): MEIARNYIK T & 2% &S00 )5 B B G 2 RIT AR RSO, ZFEFRlRaE 1
2 WA I T RR AR A R

o SP (shape preservation): TR ORER A T & 25 5 2 11 )5 B AR B AR s L. e bRk 423 o,
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2 A B P A T AR AR RE A T

e 0O (orthogonal ordering): 1FZN5T FH %7 & 22 B & 51 5 T A 2048 SO X4 B 1974846, %38 b i
0, T 22 H B 5 BOS 1R 0 IE A2 45 /R A0 DN

e NP (neighborhood preservation): &Rk fR¥EH T & % H S0 5 A B s AR R FFIE 0. e b
PRI 1, FEA L S SRR )R 30 AR I 5 1) TR AT AT

e TC (time consumption): W [B] VBRI EIEREE. RN D, B,

SNFSHEFD, ATREER 4 REMBIERE, RANFEERE PR T — MBI, 552
VPSC(IEZZ#3))). PRISM(H .0 #3)). RWORDLE(MEiE#2 5)))# DGRID(M## 3 HiE. RESEHIETLRS
BB, AXHEEIE—SHESRRERLEN 0.5%.

T HIRE, WATERT 5 MELNEAELRIRE, WL 2. XEEWEFW MRt (1) BIENBESRT
1 000 % 10 000 MNEHE A, (2) RAES AR @l R BRI R, FHEEETE 3-31 M2 (8, (3) @il t-SNE
HEH GBS BN E SR 15%-30% A%, KR SR T E2mEIESEm%ERE. B, 8T ik
ARG EAT R —8 AT AR IR R R B T A T RHCR B R

K2 REHAR AR
BORSEY MR B eCRRRE)  BREC)  EARTIRE) B

W

Digits 1797 5 22.00 1080x1080 ANTLA R
D31 3100 5 19.80 1080x1080 FE
Abalone 4177 4 32.46 1080x1080 B AR
Wine quality 4898 4 15.28 1080x1080 HSHE
AT412020 10 000 3 29.38 1080x1080 LS HE

TR, BATE BB FEEE MRS FIET 20 IR, BIKETITE 6 Matn i, AR5, HATTHE
FEAFEAR I 20 UGB AT HISFISME, S256 45 5 W3R 3(GR A 22 6 DIV 2508 3R 7R 78 e AN B384 R0 AN P b 4% 1R T et
HISEES 45 5. B SRR IZ AT AR Rl — & B b, F 3 B IC B 2 : Inter] Core i5-11600K CPU@ 3.9 GHz, 32
GB RAM, Windows10 64 bits, 73 # N 2560x1440.

* 3 IOR 5 4 NS H LI AR R FFEBE S I 45

—_ o B MEizRa)

MEEEE(ED)  MHAHKESD  JRREEEESP)  ERF(00) A AREF(NP)

VPSC 13.093 1.113 0.003 3 0.027 0.793

PRISM 60.603 1.571 0.078 5 0.079 0.76

Digits RWORDLE 22.393 1.097 0.005 7 0.037 0.736

DGRID 17.550 1.128 0.013 4 0.019 0.798

IOR(Ours) 6.462 1.047 0.001 3 0.016 0.849

VPSC 13.317 1.041 0.009 8 0.024 0.763

PRISM 81.825 1.702 0.081 0 0.068 0.688

D31 RWORDLE 18.725 1.004 0.000 4 0.028 0.723

DGRID 15.777 1.076 0.004 0 0.016 0.778

IOR(Ours) 5.867 1.004 0.000 2 0.012 0.847

VPSC 29.427 1.302 0.164 0 0.057 0.637

PRISM 119.951 2.057 0.230 6 0.121 0.632

Abalone RWORDLE 29.427 1.102 0.007 6 0.038 0.614

DGRID 21.776 1.158 0.018 4 0.03 0.733

IOR(Ours) 7.128 1.051 0.001 0 0.016 0.775

VPSC 8.212 1.066 0.004 2 0.057 0.764

PRISM 109.060 2.128 0.187 5 0.121 0.648

Wine_Quality | RWORDLE 10.558 1.046 0.002 3 0.038 0.753

DGRID 25.553 1.151 0.052'5 0.030 0.771

IOR(Ours) 4.804 1.022 0.000 7 0.016 0.844

VPSC 12.040 1.127 0.013 9 0.023 0.663

PRISM 195.797 2.958 0.3392 0.069 0.579

Al412020 RWORDLE 12.448 1.044 0.001 1 0.018 0.685

DGRID 21.235 1.149 0.013 4 0.017 0.759

IOR(Ours) 4.156 1.027 0.000 8 0.009 0.810
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THEBATRE 6 bR AT FIETERE MY

(1) S5t rFpbE e 7

RIHM T 5 DEIRAE 5 DEIREM 5 DS RIFIERESR b LISCIREE R, ASCH) IOR BkfE 5 D45
REFIERESR R LA 7 iiras R, fER IR . TRAROR R AN ARG KA br b, ASCEE RIR IR T HoAh 4
ANSA R EERFERE: BATE LA K725 Voronoi WKl 43 7 i ML 45 & 7 — 2, fRIE T 4 5
FER BT R B AL T 2 T T RS IR 0 DI, KR B2 s/ 1 Hodle B RS Bl B, A7 28 ) 7 e PR R A T AR R
HEmwE g, JF HA R RR 1RO IR B AREEER. A (DR ASCREIRS MR B 2R R BB AR B
IR, SRR THIE M, B A 8 R e B IR AR BN L 7 LRSS P MRS AR RR AR b, A ORI AL T
HAt 5%, Voronoi W% K 7 T8I T Bl s HO AR R A, DR e B s 88 B I 47 SR RE A 5 i b ORAIE B0 2 18] B9 I
A2y AR R 2R

T Al 4 NS HH, VPSC BUAE R S SRR L RRIIAEE, R BT A R T
NN ZIR, RENE UL MR I RS EL RS, (HR d T RAPIANAIRE BT ), R EURIRAE TR R FF 4R AR L3R
BIAE, 00T e A ) 2 20 8 (SR AR kR Ok, T 7(b) 7R, PRISM BVATE 5 AN St IR e E RE FR b B8
BIAEE, W 7(c)fR, XES S REE DU S AU B, SE4kE T RIS E, TR R
BRI 2, S B AR 2l R 2 AL B B RE SR B ALf#. RWORDLE 5L 7ETRAR
PR AT ARG K AR AR BRI R AF, 12 H 10 8 T 4% 3 U5 3 RE 0% 38t S Kt m i RS B, 38 BE R R AR IR
(BB e 30y th 2 BR300 18] O REG 7 B, 36 J% VR AE IR ST 5 AR AR 5 i b B RBUANE, W&l 7(d)
7. DGRID SEi5AE IE AT IT AN 4RI AR 3F Fbn LR BUALLF, 2SR M IEAZAE T MRS Rl 70, A 20 OR 5 T B0l i
(] IE S MUFP AN AR AT 5% &, (HEE R 2B IE S A B4, SBOERERA B, 74k, 25k A gk
JEy BB A AR, AEVE 2 KRN AEAE AN B AR R k=i, & 7(e) .

VPSC

(a) (b) (c)

(d) (e) ()
K7 D31 HdE4E1EH -SNE B H L3RS 1S B @)K VPSC &i%(b). PRISM #H.%(c). RWORDLE
H%(d). DGRID i (e) L K A X TOR Bk (HFR1E 1) 2= H S BS K
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3

(2) [ 9 F#E 734
4 M REH: A TOR BIE BT R M R SV Ly, 78 5 MEVEPHEL S 2, (kT DGRID Hi%. IOR
A WAFEN BIR, 73 5 2N [ 2%y O(nlog(n) ¥ Voronoi X 73 FHIN (8] 52 24y O E & & iH 58, H
,on RRHUE ANECE. XASFER D IRE R S AR S, S A, i S R R AL R ik — P b B
EARREL, RERARIEE SR
# 4 I0R 5 4 NS HHIBIEAREIGE LI R FECRAL: s)

Hik Digits D31 Abalone  Wine Quality  AI412020
VPSC 0.192 0.431 1.164 1.151 5.441
PRISM 25434 157.712  237.7 683.832 2531.733
RWORDLE 6.652  13.498  191.542 29.352 385.633
DGRID 0.084 0.086 0.19 0.177 0.422
IOR (ours) 0.45 0.472 1.248 0.447 0.996

33 FIFHLW

WATH RIS T 5 3.1 WESHEESLI PN 20 2255, AR 5 B ) 7 206 A8 7 5% 6 2%
AR AT EEAS. AR T HA E TSR AR TEARA A RIS R AR s . TR AR AU TP A
A R S A R R RE R, A Ra e M T VAl 2 T B AT S 2R I G R SR AR SRR AE ) e . SR E T
558 3.2 WRIAHFE S N BUREM S AL ESEE, MRS 5E LA R — N E0E £ A R BELHES1 6
ANHCS B, BRYIEHUSER S MR L ESENHUSE, 2585 FENGAEUSESY 2 BHRFR T 4, 4
HOR M B R, Hh, 1 R &=, 5 B ELT.

K 8 AMSAHEENT 5% W B0, RALEHHE T EAN TR PP S &R, ERRE U
¥ b, IOR (u=4.45)F1 DGRID (u=3.96)RIELF; 1R MHRE 845 b, IOR (1=4.43)F1 DGRID (1=3.95)% I
WP, XL, AR CHIEE 2 A EMIERE FHERT 4 M3 HE K0S 5 KB M EE
PRI K R T SR I W 2 R K TR S5 45 ) P R FR R B, TOR SRR M R ik d o R 38 FLR R IRAE S B4R,

VRN L&

we | e TR

o |
-

DGRID | 10 18 30 40

er | ENIEES 24 64

vesc | 28 27 15 8

| —
HEREE  AvoRoLE | [ 24 30 30

S —

ioR | B 1 22 B

0 20 40 50 80 100
1= Mz us | KR B 45 M s 7

B8 20 %% 50t 5 R ELVEIOMS B 32 5 B AR 10 2 T4
4 REEERE

AICE RV TR R E S e KRR i E B, AP RIE T RS B ERMER A Y
Wi B b R B O IR T S AT AR 55, JFHERE T BRI B & R . ATl 7 — AR e B B &
HB L, SRR G RN B T TS K9 B HLRE U 5 22 BT % 2 T Voronoi FOTSURT BT A% &) 23 15 Hodle i i
PRIk, EERRET R EMES R RERE, KB T REERRB R T e L ESR ZAR
NUAN U S 45 SRR W], A SCHVELE 2 TR br EAVIL T A H%
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R FIEICA — LA ik 2 4b.
(1) ATRLIM AR 55 (0 R R A A S S 06 B B0l gk HORT DX I8 FEE il o P AN "I 2 T AR 55, T BLJFANRE
B A S 75 38 T e T AL BT A 55
(2)  ALBEGAD I S PR . AR B e RO R R BN B R, RO A B E A S A R RIS
Bl ORI R R 2 B A 37 5
() HHEEMRRYE. A EHR SRR A 1 A RO, B B OB AR, PR A B
Ul /N Bt s RS AN T e, A ST A 3 77 T F) 40 7
BEXTCLEAE, BATHEEAT TR0 E%, X Z R S TSk, MEdreeikE
TG, FIRAEAFES SR T EMOESREE; WA, &2 A B 34T I i, R
SR BRI LA S B KV, HIE LT R A K B e, R SRR OO R RS A G A S 1, AR ER A
R AR LR R (1 25 5 04T )
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(@ (b) (c)

(d) (e} ()

MKl 2 Wine Quality 4R 4E 1 H -SNE #5352 H23R18 190w B () F12R A VPSC Hi%(b). PRISM & iZi(c)-
RWORDLE 5% (d). DGRID % (e) LA K& AL IOR HiE (D3RG L HESHUEE

(a) (b) (c)

(d) (e) (f)
M 3 AI412020 F4E £ H -SNE B H5 3095 FI 805 B () ISR A VPSC Hik(b). PRISM 5 (c)-
RWORDLE #.7%(d). DGRID &% (e) Ll AL IOR Bk (H)3R1E 1 2 5 S s K

B 7 IESCScE Ah, BATIEAE 12 ADHOINEE S LT TR SChs, PSR bR S IR SO R 2L B
Rl T SRR GR T RO BUE R R A A B A AR SR A T iR SRR S5 R, LR AR R
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BRAFFIR 2023 £ 34 A% 2 HA

fi# 1 IOR 5 4 525 GFkAE Kot 2 b 0% DLPF Al S 45 R
VA TR bR
Ktk Sk BRI | AN | JBRGREE | IEBUF | AR RE | AR
(ED) (SD (SP) (00) (NP) (TO)
VPSC 13.093 1.113 0.003 3 0.027 0.793 0.192
PRISM 60.603 1.571 0.078 5 0.079 0.76 25.434
Digits RWORDLE 22.393 1.097 0.005 7 0.037 0.736 6.652
DGRID 17.550 1.128 0.013 4 0.019 0.798 0.084
IOR(Ours) 6.462 1.047 0.0013 0.016 0.849 0.45
VPSC 13.317 1.041 0.009 8 0.024 0.763 0.431
PRISM 81.825 1.702 0.0810 0.068 0.688 157.712
D31 RWORDLE 18.725 1.004 0.000 4 0.028 0.723 13.498
DGRID 15.777 1.076 0.004 0 0.016 0.778 0.086
IOR(Ours) 5.867 1.004 0.000 2 0.012 0.847 0.472
VPSC 29.427 1.302 0.164 0 0.057 0.637 1.164
PRISM 119.951 2.057 0.230 6 0.121 0.632 237.7
Abalone RWORDLE 29.427 1.102 0.007 6 0.038 0.614 191.542
DGRID 21.776 1.158 0.018 4 0.03 0.733 0.19
IOR(Ours) 7.128 1.051 0.0010 0.016 0.775 1.248
VPSC 8.212 1.066 0.004 2 0.057 0.764 1.151
PRISM 109.060 2.128 0.1875 0.121 0.648 683.832
Wine_Quality RWORDLE 10.558 1.046 0.002 3 0.038 0.753 29.352
DGRID 25.553 1.151 0.0525 0.030 0.771 0.177
IOR(Ours) 4.804 1.022 0.0007 0.016 0.844 0.447
VPSC 12.040 1.127 0.0139 0.023 0.663 5.441
PRISM 195.797 2.958 03392 0.069 0.579 2531.733
AI412020 RWORDLE 12.448 1.044 0.001 1 0.018 0.685 385.633
DGRID 21.235 1.149 0.013 4 0.017 0.759 0.422
IOR(Ours) 4.156 1.027 0.000 8 0.009 0.810 0.996
VPSC 3.991 1.012 0.000 5 0.008 0.946 0.045
PRISM 15.653 1.156 0.0300 0.028 0.839 5.476
Absentecism at_work | RWORDLE 6.036 1.023 0.001 0 0.012 0.923 0.087
DGRID 13.647 1.073 0.023 1 0.016 0.880 0.087
IOR(Ours) 3.796 1.010 0.0005 0.009 0.946 0.218
VPSC 30.248 1.250 0.112 3 0.046 0.641 1.780
PRISM 147.851 2.432 0.179 2 0.089 0.624 507.163
Banana RWORDLE 31.573 1.127 0.003 9 0.038 0.599 210.057
DGRID 25.231 1.186 0.030 7 0.026 0.730 0.163
IOR(Ours) 8.076 1.070 0.0004 0.017 0.744 5.708
VPSC 5.802 1.049 0.004 9 0.011 0.876 0.156
PRISM 42.529 1.473 0.363 8 0.059 0.738 52.972
Car RWORDLE 9.820 1.049 0.004 7 0.015 0.837 1.104
DGRID 19.570 1.107 0.0355 0.017 0.832 0.092
IOR(Ours) 4.872 1.030 0.000 8 0.009 0.894 0.352
VPSC 10.481 1.109 0.016 6 0.021 0.810 0.123
PRISM 43.548 1.392 0.0356 0.073 0.712 28.43
Contraceptive RWORDLE 12.339 1.056 0.002 6 0.024 0.791 1.606
DGRID 17.591 1.095 0.005 2 0.021 0.802 0.164
IOR(Ours) 6.147 1.032 0.0010 0.015 0.862 0.373
VPSC 0.797 1.003 0.000 1 0.002 0.986 0.025
PRISM 4.515 1.024 0.001 5 0.011 0.942 1.664
Diabetes RWORDLE 2.608 1.006 0.000 9 0.005 0.968 0.013
DGRID 12.209 1.026 0.008 1 0.014 0.883 0.101
IOR(Ours) 1.124 1.001 0.000 1 0.004 0.979 0.191
VPSC 34.127 1.285 0.199 2 0.062 0.666 0.321
PRISM 64.598 1.577 0.167 5 0.092 0.561 92.994
Facebook_live RWORDLE 26.795 1.121 0.003 1 0.052 0.655 15.560
DGRID 25.632 1.200 0.024 1 0.030 0.744 0.093
IOR(Ours) 10.939 1.085 0.0009 0.027 0.780 1.298
VPSC 1.485 1.009 0.000 3 0.007 0.978 0.011
PRISM 6.826 1.098 0.0125 0.021 0.935 0.284
Iris RWORDLE 2.992 1.016 0.0015 0.013 0.969 0.006
DGRID 12.074 1.048 0.039 6 0.022 0.894 0.100
IOR(Ours) 1.329 1.002 0.000 2 0.009 0.976 0.137
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M 1 IOR 5 4 N2 Bk MINEOE & B M2 W 0T Al e g 45 B (L)
B R
BEEES Sk BAhER | WA | RORGREE | IENE | AREOREE | AR URE

(ED) 8D (SP) (00) (NP) (TO)
VPSC 15.610 1.132 0.0189 0.027 0.789 0.011

PRISM 47.909 1.406 0.1519 0.076 0.672 0.284

Mammographic | RWORDLE 16.181 1.071 0.003 0 0.030 0.798 0.006
DGRID 16.667 1.123 0.006 6 0.018 0.838 0.100

IOR(Ours) 8.739 1.063 0.003 3 0.020 0.874 0.137
VPSC 22.527 1.282 0.084 8 0.041 0.625 1.805

PRISM 146.359 2.464 0.3814 0.081 0.578 624.703

Page_blocks RWORDLE 21.033 1.082 0.004 3 0.031 0.636 96.412
DGRID 26.894 1.199 0.0301 0.018 0.746 0.197

IOR(Ours) 7.172 1.055 0.0016 0.016 0.770 1.969

VPSC 5.566 1.008 0.000 5 0.014 0.908 0.038

PRISM 25.619 1.113 0.011 3 0.044 0.826 2.697

R15 RWORDLE 8.413 1.010 0.0019 0.022 0.878 0.129
DGRID 15.522 1.029 0.008 1 0.017 0.862 0.096

IOR(Ours) 3.862 1.003 0.000 2 0.012 0.924 0.319
VPSC 44.209 1.162 0.097 2 0.044 0.605 3.145

PRISM 247.434 3.492 1.493 0 0.138 0.661 728.803

Twonorm RWORDLE 82.329 1.167 0.046 1 0.075 0.570 3556.398

DGRID 56.023 1.200 0.142 0 0.070 0.743 0.168

IOR(Ours) 5.444 1.008 0.000 6 0.010 0.811 6.809

VPSC 0.000 2 2.394 1.000 0.005 0.963 0.017

PRISM 0.001 6 21.740 1.032 0.039 0.867 1.277

Sprial RWORDLE 0.000 0 2.507 1.000 0.003 0.982 0.009
DGRID 0.007 1 13.205 1.022 0.014 0.910 0.094

IOR(Ours) 0.000 1 0.577 1.000 0.002 0.986 0.207
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