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Semi-supervised Learning and Clustering Algorithms Based on
Hypergraph Cutting

Al Ming
(School of Computer and Artificial Intelligence, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Semi-supervised learning and clustering algorithms on hypergraph cutting are conducted a research; By discussing hy-
pergraph cutting and hyperedge expansion methods as well as its cutting function. the total variation on hypergraph is introduced as a
Lovasz extension of hypergraph cutting. Based on this, this paper puts forward a set of regularization functions related to the Lapla-
cian regularization on the graph, presents a semi-supervised learning method based on regularization function family, and proposes a
spectral clustering method based on balanced hypergraph cutting; In order to solve these two learning problems, they are transformed
into solving the convex optimization problem, and a scalable algorithm whose main component is proximal mapping is proposed to real-
ize the semi-supervised learning and clustering; Simulation results show that the proposed semi-supervised learning and clustering
method based on hypergraph cutting has a better standard deviation and clustering error performance than the classical hyperedge ex-
pansion and other graph cutting methods.

Keywords: hypergraph expansion; graph cutting; regularization function; semi-supervised learning; spectral clustering; standard

deviation; clustering error
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2.2.2 Bk

ARICRHA— B E B ERRE B, X FHA L
R, A Mk B AT A, R B T T A R 2
B WTHE, SETRSHT Le EHRT MiE—1
TERI IR [10] Ak [13] M 3E F 3800 4r 2 R
BB RS RIEAT LA, WWRAIRIR N 3 Fh ik R 2R =
DL RRAR 05—k b)) .

MFAFETUES, ERBREFI, ACRBH
A — 8 B V)30 Jr B4 F 5% 46 [l F 88 i T i5 (20 A
BIEARRSS, FREYS 2.2, 1 RAHED . R0 B s 2 EE
EMBEOLT, Bk i R, AR AR ) I B 4R 1 0
T ARSCHRFBIREM . HA L BREHREE /YA
— AL BEIHE FRE, RREEE S (6, 7)) Lisfr3Cm
(100 My ik, A ACMEJE BEAR & % . HR, 530k
[13] My F LB 7 LR BORAR I 45 R LA R B, R
FBEZWE LA . REWk, FRATIN 7688 E 1 i &
J5 A Bk R as ), ORISR RS T ) .

# 3 X TAFRECE WA C A 1847 10 Y SSL A 3R 22 F0AR HE (i 22 HE 5L

YR 20 40 60 100 120 160 200
CHRLI0 59 | 35.14+17.2 30.34+7.9 40.74+14.2 29.7+8.8 32.9416.8 | 27.6410.8 | 25.34£14.4 |28.1416.2
AR Qi 2.9+3.0 1.4+2.2 2.242.1 0.7%+1.0 0.7+1.5 0.9+1.4 1.9+3.0 1.8+1.2
ASCH) Qi 2.34+1.9 1.54+2.4 2.94+2.3 0.9+1.4 0.8+1.7 1.2+1.8 1.6+2.9 1.7+1.3

K 20 10 60 100 120 160 200
SCHER[10]73% | 15.5+12.8 10.944. 4 9.5+2.7 10.342.0 9.0+4.5 8.8+1.4 8.8+2.3 9.3+1.0
ALY Qi 19.5+10.5 10.8£3.7 7.4+3.8 5.6+1.9 5.7+2.2 5.4+2.4 4.9+3.8 5.6+3.8
ALY Q.o 18.4+7.4 9.844.5 9.9+5.5 6.4+2.7 6.3+2.5 4.5+1.8 4.4+2.1 3.0+0.6

[ 2£25(4,5) 20 10 60 100 120 160 200
CHRL100J5%E | 18.9+4.6 18.34+5.2 17.24+6.7 16.6+6.4 17.6+£5.2 18.4+£5.1 19.244.0 | 20.4£2.9
AR Qi 21.440.9 17.6+£2.6 12.64+4.3 7.643.5 6.24+3.8 4.54+3.6 2.6+£1.6 1.54+1.3
AR Qs 20.7+2.0 16.1+4.1 10.94+4.9 5.9+3.7 4.6+3.4 3.3+3.1 2.2+1.8 1.0£1.1
HmkG6,7) 20 40 60 100 120 160 200
AR Qi 40.648.9 6.44-10.4 3.6+3.2 3.3+2.5 1.840.8 1.340.9 0.9+0.4 1.240.9
AR Qe 25.2+18.3 4.3+9.6 2.1£2.0 2.2+1.4 1.44+1.1 1.040.8 0.7+0.4 1.14+0.8
20 /> 7 [ 41 20 40 60 100 120 160 200
HR[10] 5% | 45.5+7.5 34.443.1 31.5+1.4 29.844.0 27.0+1.3 27.3+1.5 25.74+1.4 | 25.0+1.3
AL Qi 35.7+6.1 31.446.1 23.2+5.7 26.2+3.7 22.4+3.3 20.9+3.2 16.14+1.5 | 14.7+3.6
AL Qs 25.044.8 28.84+6.0 15.94+5.9 20.443.0 18.3+£2.7 18.5+2.2 15.0£2.1 | 10.0£2.0
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+ 266 - THEEHLIN &L 5 4l %325
# 4 ARFIRE BT AR J7 0 RS8R 22 M H — VI H 0 g
O REiRE 7 ] ) ) CE Y1) %)
AR SCT5 W | SCERL10] 5 e | SCHRL 18] 07 8 | A SOy vk | SCERL10 15k | SCERC13 105k | A S0y vk | SCHRC10 005 8 | SCRL13 17 i
T 7 2 10.98 32.25 48.2 0.001 1 0.001 3 0.001 4 0.699 1 0.705 3 1.263 6
Y 16. 83 15. 84 5.94 0.6739 0.678 4 1.636 0 5.1315 5.170 3 12.453 3
20 >3 41 47.77 33.20 66. 38 0.017 6 0.030 3 0.103 1 2.384 6 1.849 2 0.010 3
BHEHKWU,5) | 22.44 22.44 22. 44 0.001 8 0.002 2 0.015 2 0.740 0 0.966 1 1.876 7
BEHKG6,T) 8.16 — 45. 85 8.18e—4 — 0.004 1 0.688 2 — 1.323 3

3 &WRIE

P AT L X 8000 T o s B S AR BE AT S A, DR R —
e RAE AR T H ET R 2 ) 7 k4 5 T
BRI AL 242 T OUE FT TR R A A F i sk 07 1 . A
PR T —FORr R SR I RESL, B S A TR B A5
SR TT FR R T AL RS S A IE U 32 e R B T O Al
P OIH] . (A5 N AE 9% AR 47 M 2 T2 WG B o ) FI R 2R
grtT. DABR S A ) IR ZE VR RE RN R ISR =R BE s AE LA
e SRR RATIE TR R RZ—, FHoAER
VAL FH AT Ay 2 T 1 09 B0 s oL A 8 mT A 2icdls » AT
AT LAR R AR AT 5 1 SR 2 ok T4 A H — Ak / L R P
AR o, X SEPR B AN ATAT I M EEZ R B AT Y
AR T RARE S P R B KA. A X — 4R EAT T
PR 3K SR VR XA [ £ JET 0 b o R AT SR A

VPl 1) i A - A U0 80 2 3 B LR} 2 P i — A T2 (R
XANTT AL T WO AT M e R E R . B SR
TR SR 2 5 5 T Y doe /A AR T . X LR AR SO R L
AR EEHE— A F T B )
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