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ABSTRACT

With the implementation of the strategy of strengthening the country through science and
technology, university laboratories have expanded rapidly, and large-scale experimental equipment
assets have also increasing. At the same time, many problems have been exposed: For the use of
instruments and equipment, most of them use very inefficient paper-based manual recording methods,
which cannot be monitored in real time; the working thresholds of instruments and equipment are not
the same, and it is cumbersome to manually distinguish their working status one by one, and there is
no effective self-control. Adapt to the threshold algorithm; the current data report of massive
instruments and equipment is easy to block the network and affect the accuracy of the data; the idle
rate of the instrument is high, the effective working time is short, the phenomenon of repeated
purchase of the instrument, and the lack of an effective sharing mechanism.

This paper designs an intelligent monitoring system for the state of instruments and equipment
through the NB-IOT-based intelligent current data acquisition terminal to collect data, encrypt the
data and transmit it to the cloud platform, and design a peak reporting mechanism to optimize the
accuracy of data reporting; The improved K-means adaptive algorithm performs adaptive working
threshold analysis on the historical current used by the instrument and equipment, and obtains its
shutdown, standby, and running current state values; then sends the threshold to the intelligent
collection terminal to effectively limit the flow report; Display the use information of the equipment
status and online working hours on the visual terminal, realize the real-time monitoring of the system
status, and realize the smart appointment of the use of the instrument through the client and Web.

In view of the wide range of large-scale equipment and the different state thresholds of different
equipment, manual collection of one-by-one classification and comparison, low efficiency, etc., we
independently designed an analysis algorithm to improve the K-means adaptive threshold, which can
be used for a large number of Perform data analysis on the working current information used by the
equipment to obtain various working state thresholds corresponding to different large-scale
equipment and instruments. The algorithm is optimized and improved from the three aspects of
selecting K value, initial clustering center, outlier, and the design of an adaptive K value algorithm
based on GSA, which can automatically identify the best output even when the working cycle of the
equipment is incomplete K value. A binary tree algorithm based on Huffman is designed to remove

isolated dissimilar points and complete the selection mechanism of initial clustering centers,
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effectively avoiding local optimal. After the clustering model simulation test and parameter analysis,
compared with the original K-means algorithm, it is found that the accuracy of the improved
algorithm has been increased by 12%, the algorithm time consumption has been reduced by 60%, and
the algorithm time complexity has also been greatly reduced.

Under the NB-IOT wireless transmission network, massive current data corresponding to a large
number of devices are uploaded, and the data is cleaned according to the current threshold results
obtained by K-means. Reduced 60% of the data traffic upload in the system NB-IOT communication.
Reduce the data storage pressure of the cloud platform, while improving the stability, accuracy and
efficiency of the system.

Aiming at the disadvantages of expensive and small number of instruments and equipment, and
when multiple people make concurrent appointments when used, the appointment mechanism based
on the greedy strategy algorithm is designed to achieve the maximum effectiveness of appointments
and better improve the instrument sharing platform. Reservation mechanism. Tests have shown that,
compared with the previous sharing mechanism of equipment reservation, the effective reservation

use of equipment has increased by nearly 40%.

Keywords: equipment, condition monitoring, K-means, NB-IOT, greedy appointment
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1) K ELA) DI RE AL A e it b Pr 2 B SRR P R A B . 2R AR ARS8 ) A AN 2
B, KAHER S MR 3B R KAE, 2 RSERA N R R

2) JR % K-means S 146 RO BUABEHLBOA B E 1, BT ASREW i IR 5 2
AR ERAR, BENIES S R4 R AERRIRE, BN RMKRE. ZH2Re
RRTIE A IIBRFE o

3) FEHWE|— L H ST, W ARE R L BB B R AR R LA R R R
A, AUEE T PURVASE R, & R A N 18] S BER I, 30 R MR B 5 400 4 v ol 125 1
fE, AT ASE T~ P A i 28 T 44 2R
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P, AFERT 7R K-means () BGEN BMED AL Hoi Ml K {5 #14R%E
FKrplsy PROL S =TT A SOESIE, Bt VT GSA BIEMN K L, seBl 7 400G
B AR A S BIEOL T, War LA 3% itk K. Bttt 1726 Huffman — SR
S5, SEBLBR BT IIA 7 5, SEAIaa R O I BN, A3 R0 % 1 R, i,
AR B RS B, T RAT R Ge vt s B AE L AR RN R) o eiad 3o SRR Y )5 ik K
SR, IESEBRTF ARG T R 5t

AR EFIRRIPAS H A XK B B AR RS S AT BdE b, BRI R R
FAES S ML AR AR RE, T St 2 8 RE L AT B IR vt 2 R R =L
28 3wy 7100k O PR A s Ve o AR ASE FH AR B A A AR TR) o SR AR A 3.1 B

BRERE LR - 4
S R BURURRE . BiROH

818 = 157 = i
TR E R

RiSME: HERS
K. FHl. TIFRR
(=1

NEIRBERARS. FA
BffE e LR R

K 3.1 Hdla ot ok RAER

3.1 K-means BEREZN A D2

K-means 5% — il N\ Jy5e48 € SREU I B s L kAT SRR B, Bl Fe AR
MEANERAE k 472 8] b B8 A, IR AN m 2 (B E 8 10) OR/INE A 2 4 W 5 0 (R AR ABL ) 4
Pro Hrp K-means FIERIRABEAE RS ol & 8ds fUC R B BIE T, SR a0 Hds it
ITHIEE IR Y, IRIE AT AME AR I, SR8 1) SRR fe 45 R
3.1.1 K-means BEEEZRIBUKRN AR

B2 — T TR0 BRI AR B B BEAT 42900 . b AT A I EOR . B s 429
HERRFER TN KRBT AR Z —, —BEBERFIFIEA L N KRA T R MK,
RS, B FRRIR IR EEDS], Hodh Kemeans A2 5 7N [7] ) 2875 18] AR S48 16 R/
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KRN —Fh . R EAsE: (R —RREIR P EEA — 3, e — R E 2= 7
JERCR.

K-means M. 37 5 K EB 70 &R R AE P AL & I EHE A 1R 2 AR SR RYRDIRAS A AP — AR
AR RIEARE . SO F RN B AT 038, B RERE R, Jrld s
FAARVEAE AR5 R A SR AR M & 3 28 . BT SO IRl B EAT SRR i, AR JE HR A S
FAHALPEBT R TR 5328, AEIXAN REE “RFABAR”, SR P EIESE T, MR, S5
IR, R PHEIE — T P BRI SR R0, e S YN BT IT AR & H
ARSI, H T BN LA [FPRES X AN FARE S, A B s & E L. AL
Frblly 384T SRS T B ) FL R A D AR ], RBRATTHA X dm 2 s, A
SR Ak AT DA L I e 2R A IR, A BT & RS B R, RIS
VA& AT AR 100 DA B A 0] AR SRASC 35 150 8 AR AP ATl B ik AT £ 11T 19185
3.1.2 K-means BXE X RIE

K-means 5322 80 70 B b s 4 NN T o Jeg BRSO S i) BR R AU8T, L, K-means 57
EREAHHRESHE N n, B MREASRREREN Y m 4E, I E0%E N K. K-means
FARPAT D B R 4 R R G HE B A s R 0 B K AV, Hdh K FE 2/ N TK <n, 7EAMHHE
[ e A 2 RO A B o G B AR ABLIR], T % 2 TR PRI AR 5 0 o) ) VR 22 o P S AT g
IR FF K. JRA K-means FVEHATIRFE D R IE:

— &4 K-means FERHLER K MIRE NI RE 0 R IFEREA AR
PSRRI E, R Z R REARHER > B K AR 2B HE K AN ER
Oy WREHHEAEAREER K DM Oorii s, Tog B EARSdE, — B RN
R 53 AN PR AR AR A B T R e 1 B ) AR AT
3.1.3 K-means BAF AR AR AR AL

K-means 532572 J& T [X 73 A [\ 8 Y H04fs v 2o g s R — M SRR B, VR IR Rl o0 SR 2R
SRR, A RGRI A, I HLAeHS N H T2 HuE R0 2 . (B2 7 )7 15 70 ik F
AFTEEXT K-means HiEHEH 7 RALIEEE .
3.1.3.1 B B K ERI KRG

K-means HE R, KA B DhRE 20 E 2080 b e 225 Bl SRR i 122 400, Ak, K-means
BRI IR DO N EE, X T ENA R K, SR ERENRESER. Midd
—HEHE Y, HP IR 3.2 fr, BURERWY, ZEdE 4 REEA K.
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35 'Y

= 20
15 A '.

10

Bl 3.2 HIUEREAHE 73 A7
PATTSET b5 BB BEAT 70 47 5 i‘;c K=4 M K=3, 73 AIXHEARLE AT RIIR TR F L,
PGB ST AR S BUE, AR RIGE, H it SRR 3.3 FET

(5.4, (5.14, 5.8) (5.14, 5.8)
(14.4, 168 (15.0, 15.32) (15.0, 15.32)
(25.2, 252) (2504 25.55) (25.32, 25.36)
(26.4, 24.8) (32.4, 31.8) (35.4, 34.8)

ERREEA A BRI AL BRREENHD

Kl 3.3 K=4 TR OIE RS E

48



B HL T RO S 22437 18 3

Bl 3.4 K=3 B » A4

Horb R 45 RR W, RBW RS R GIATRE N K=4 B2EF0wil, Mg yIre 4%k
P LA —F, (HR AT R I R s W FRATTH K=3 I tX] B GEIR1F — AN SRR 25 03 il & BF
— 2Ry 1((5.12,5.7),(20.23,20.38), (35.73,35.0)), (HR2FEAREMRREFE 2R H, WK 3.4
Fios. B, BRATAERE B CRIFEASEE 25 UM/ 288, 5 H BRI K B2 50
BARHERAYE, LRI — e DL E & RO U A S KB SRS 7
3.1.3.2 MB A LR RER

JR46 K-means HE P16 IR PO IVASBENLER B E 1), PRI IF AN e 1 ORBAV 2 i
RERRGER, BV 2 G 8 R A BRI R %, B IG K-means HiE R RKLGE RS
WG e B R B B G . KR AR 2 SRR H A A 24 K-means HL4% I K BAE
FEAZHE HRENL T K A0 APRME, 2 J5 4% IR IR 2E S G IR % U 3 H O AR AR AN TE AR
th, BEIGR. S, SRR O R EERRARRF O, BN R IR ARG Y
o, FTREAME DLIR N B A A I SRR AE I, BRI R) 52 A 1G22 W] e adt il SR 2R B A
HER

HIK, K-means REFIEPATEREILTE 52 B 8 fl WA fl, G AL PriB R s 5
MA21, ANIE A A BERE A A B8 22 i K% . IF H K-means JRRERIF PO, 5 IR
— LR ST, SRR E O AR E R NP B SRR S E R, sEET
EVEEE R, G RS I [ 2 2 FE BN, I RS e W04 O 35 1E (L, AT A2
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HAREMmME TR R, 755 FECRREIEA G B A BRI & e M sl 14 .

ERXT BRI, 3 T — MG RO RIEBERES . E, TRIRMF R T A
B RIMEARIE RS, HETEAASEE T, BB BUETER, AR BT
PAFH KAE, NIEFEARRZREE, B LR B R T B3R 40 KN 40E 3
W, MR A E A, FREBCT — R EIHIER SR 0B T oA R e 7 AR G L
TR RO AR SFAN R @, $27 7 RE AT BRI, R T4
I3 BT B HE AR
3.2 I K-means HiE N B{EE X

KANTET A EARAE, F—H—FhEEW A& NA R SRS BUER . SIEAR
Mg, E&M TARRE T, RGN TAERE, T EESHEITRE, =B E
AR . 1EHGENARGSRESBER T ET, B0 R ZE T80k Kmeans 28
RS

(D BT AR RS, SRR TR I B B i, i Y R NB-10T sl {5 itk b1
FJE G MR . R B EPIRAS H R 10 [T s s 1247 704

Q)PAT IR, ALFEIH—A PCA Jrikabs.

G5 s AL HE 5, BT GSA HIEMN K EAEDRHE K H, SHTI0LR5 Lk
&, BRI F G, BROMEEARR, BT ERRE R,

(4)F5i% N K-means &S5 ARG IR0 B I P 1E4T SOUA — A HH AR B 28 X0 B2 AN [R1AR
AT KWL Fpbl. BATHIHBRGALEIE, R BERAS B SRR A R & — — XL

(S)ARTE R AR FEARVIAL 2 U ARG, RBAE APP Il Web TUHIE/R. RIEZEH
R R A 2o ] DABR )t & B3R
3.2.1 MUHE AR IZIESE

A B# K-means WAEaIE 3.5 Frow, EHE PR BUEHE #EAT AL 0 A AL B, e 845 3]
BREER,
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MERSERE IR ER AR

Y

FrigbiE
(YI—LFHIPCA)

GSAREREKIE

L]

BRE#DIA BRSO -

Y

L = bR

2l

HlErh O EEBUERTIEML

S
A J

/ i REEER /

R

K 3.5 B K-means Hikh 2K

3.2.2 BEIFIRBIF

2830 WA SRR YOI AR B A5 1 AR R AR BB B A& B P60, Filt— X
A5 FH B AL DD S AE BT . FRATTH AR AR RS A RIS, — Rl AR
F—MR AR Ho R EAE B P & IRATTO EOE P USCHEAT T 3 2 s S R AT 4y
MrEv s =0, IMEL 2 RERA R & IME—D, 3. 1 RS 7 B0 A% =X

223, 1 AN B A BRI 0 I B A 5

B 18] [X [ IMEI ((BBREHEF=HT) L (B

FUAR [ FLIAT)
=AHH: [AAH, BAH, C#H]

ATV ST HC AR, WA IS Vo8 PR FH AR B AT 7 o AR SO Fn o+ mE BT FRLIRE 2K
PHATROR, n R n MCGER BRI IR AR SRR R MG B I VB M RS d

—H B BARRI B
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AR, d BHEREEIR, A A B RS2 30 o Bh Bl —ik, — RS2
30*48 MNHIIHEE . P HEE Y float B, MRS WG DR

x cee x see x

LT

| Xip ot Xgmo 0 Xig | (3.1)
xnl Ry xnm coe xnd

3.2.3 HiETNALIE

BT FAEZAE S A, 2 B OCH EMME o J0AT— M B U B i A e
[y 4% A —E WU EBIHARER T3, B DAFRATT— MR 2 AEEE 70 2 Wi, 34T AL 2R,
DA DR B AT IR T B0 G — 1tk HERRTE
3.2.3.1 HiE)3—1LabiE

AR T, BARPATI R IH—1b, BONEERIE—)E, nTRUR KRR He s e
ke HAx T — MRS ARSI I AEUE,  nT DAIR/ N B 355 R o A R A e /N U 2 )
BT G BEES L E W 2R . O TR UEEAR AR R AT betE, A EERIRCRE, WO SIREUIREA
EAMUA— AR, BFEAEHRERLEE] 0 B 1 0, HpE— AT

Yi:—’ i:1I2!"'In (32)

A XOE R AR, yo A —WENAERE, n NEBIEKE, xpn NIEBURFEA 3R
EINRAME, X SR A AR S e K AE
3.2.3.2 ##E PCA FR4ELLIE
PCA (principal components analysis) & — i i B 8l ) Ab B R, 4% N T30k &
GiRIITIEZ — (FFAERIRD . PCA W ¥E 3 ZRHMIESR I Ja dh AT P 4 .
oAb = AR A 7R B AT B GE . NIFEAREED = {xq, x2, X3, ., X 1,30 m NEF
fE, BAMFIEE n DMFEA. FRIRSEM4EE . d'. W HSHT PCA HIERIEPIR:
(D EHhOabsx, = x; — izg’;lxi

(2) THEWN T EHREXXT

(3) HHEXXT AL SR . B XXT AR SR AT, PR BN R
UARNs SRR AR AE AR S (5 AE 17 2

(4) PR KB

(5) PREHRIId AN R BT DR R 1o, 1, I, Ly

(6) HHIBFHIEW = (I, 1y, I, 147)
324 &EF GSA BEEN K EEE

£ K-mean BiEME K EHRI7ES, — BT LAEHFFEM . FFERSk A2 A% H
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ik, TEEREEE S N B WA ER K . MR GSA RIS H % (Gap Static
Algorithm) FIEAN R E “FFE” LT A, & THENREARR A, HEARE
ROHATIX 7> K>1 AR AR . DAL, /N5t 75T GSA BHIEMN K ERE, ZH GSA J5
SRR TGS, T K E, BPRSEEE PR A R, W T AT
BRH ik WEIEAUERT 7, mo HLAEm s . BN AT GSA I EIEMN K 4
Hk A BRI R KA.
3.2.4.1 [R5 GSA BiLRiE
MFEARKAREED = (X}, FIHEBEERMK MES, AL Ly Tk, STEANEL.
PAT AL :
DAeHAT IR IFEARX,, @ THE T EM, BERARRNEER, THEBEEMPEADX IR
F-J7 D,
Do = Yxer, (X = Zo)? (3.3)
Hrp AKG3)H: Z, RFELIBEALEE,
2) TFEARAS K AE XS B SR %
W(K) = X&-1Dq (3.4)
3) THEAEAS KB X L SRS 1A] 1) [B] BRAE
9ap = EIn[W,.(K)] — In[W (K)] 3.5)
HrAa@.5)H X EEEHEREA, B J&xf B R A 180y 1 .
4) FEA R F A0 EE B £, 7R BT AR A0S B ) B U S E In[ W, (K]

Eln[W,(K)] = 2 25_; InW, ;(K) (3.6)
sd(r) = () X5 [In(W;. ;) — E(In (%)) (3.7)
ofrsd () RREAEORE, AP BRLIBENLIR 2 . JJ5 45 I B A S0 A R 2
J1+1/F (sd(r)) (3.8)
PR A 1035 W5 g () SRIURAR K {2
ap(K) = gap(K + 1) = Spe1q (3.9)
AR K gop (K. XERERY K TR B AR

3242 FEFHIZE K &

TN TTIE3RAT TR A B S« 0 0 SRS om0 ] o 2 3R 2 B TS 2 i ks o —
FERE T — DN REN R ZAPA, RREESEMAREN . Bk, wT R 8B #U% -k
A R, T kO R B SRR W] 3.6 R
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A
In# (1) K | 1

AN {mDV(k—l)]—ln[W[K)]}

[ arctan {ln W (2) —In¥ (3)}
() /
InF(3) '9[‘1’]'

| | | >
1.0 2.0 3.0 4.0 5.0 k

3.6 I K AEHI
I GSA SRR EE, R RRIBME gop (ORI E, HSEHEEE T in[W (K)] — K
Bk AEZH R, M2 DAL .
WA 3.6 HHLERLE AR KBNS N0 (K), A Ja KR RIS In [W (K) 120 3 9%
., THEIAM A (3.10):
0(K) =§+ 0, + 0, (3.10)

Hrpair

1
0, = arctan {ln[W(K—l)]—ln[W(K)]} (3.11)

0, = arctan{in[W(K)] — In[W (K + 1)]} (3.12)

R A XA EARZOR KA O (KOMH, LA EIn[W (K — DIRI[W;(K)]|IME, BFn] %
FROD)TEIFHiIn[W (O)ME, 1H=Z, In[W(0)]/2TCik 3R IEE -

2x ERTR, 4 K=1 Ml FEAR SR 702 A — SR EAR T, GSA BIEAREA R e i (1)
7] R
3.2.4.3 it GSA BiEN K HEASLMPLE

BT GSA HIEMN K HEZEHIPATH IR Bkt Bl BRERNEG B30
H: BERKIE.

DRV EIIRTE 0 K=1, 2. AE TN B R B B In[W(K))];

2)BEI ARG IS A HE R F drb, X N AN SR B B In[W; (KD -

3L ARG IR ERMRE g, (K), HAj=1,2,...; K=12,....

A)iE i 8L g ap (DN gy ()R LLBARAN KL, 5 K=1 FERFEE R K > 2, AKX (3.12)
REITEFRAO(K) -
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1
In[w(K-1)]-In[w(K)]

0(K) = g+ arctan{ } + arctan{in[W(K)] — In[W (K + 1)]} (3.13)

SEJE, it K, i Emin(8(K));
3.2.4.4 HRAENIR

W 50— /NI R RBAE AT T GSA HIEMN K {HITH, KU EL A K=1,2...8 (AT E
9ap(1) < Gap(2) = S5, W32 Por:

R3.2 FIAARENIL LR
KERKHE EHEW (K) In[W(K)] AR
1 9872.87 9.10 /
2 2389.44 7.80 183.667
3 558.22 6.30 196.815
4 37.78 3.63 151.845
5 35.33 3.57 179.734
6 34.17 3.53 180.445
7 33.22 3.50 181.589
8 31.76 3.45 /
HREREKER

g =

8 .

7

<
£ 6

5

4
1' 2 3 4 5 6 7 8

kfE

B 3.7 7 IR K AR A
MR A2 3.7 #PT AMERZR1G 582 K (. K=4. 2L ZIRERINGFEALIE, 46 RAT
EREARE IRAL 73 A, 12 S0] DAMERR 38R 281 K {H
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3.2.5 MIIRBXFIL IR FE S AR

A/NEEER N K-means S50 4 R0 . 0L W A TS, Wik T — R T
Huffman = XN, W] DAS i SRISFEA R RS0 I HERa I, SRR = 1 R R B EM
AT . PRIARI S RO IR DB PR A 2 B 5 ), BRI R (AL 5 1R KA B v e 4
T (P AERf o B0 5 B — MR PR PR T R ERE X3 Y, F8 e R N A AR = i 2 /b,
T G Pt A S R B AR R R TR ) e 0 s A 0 25 B AR e PR R R 1 44  Huffman {10
TXRES, B R R K AN A, 3RS K ARG G .

S TE A B 1) s ot PO RIS 22—, FEAS N R0 88 My, A P it g o HL ) [
FHAB B 0 GOl 4, YRR AR TR AR O i, H— T DR AR A K HAg ) —A
e o B R R0 R

BAEPAT PRI

DIATHEREARNEIRZE: "WEFEAELSU = {p; €R,i = 1,2, ..., n},AEREEp, NEKO,
15 5 BB R A B8 s BN RE A p O BE # E - 18AFden(p;):

Dis(i,j) = /Yo 1 (i — xjx)? (3.14)
R = q» "2 (3.15)
n , 0, x<0
Den(p;) = Zj=1u (R - dlS( pi,pj)),u(z) = {1 >0 (3.16)

AR, KRERINME, afAASH, B 1, dis(pyp;)Je A fip, R IR
.
QYRR R AU, — TS FEREA SR S LI, 383 T AR SR ) 02 75 2
BRI R, RESHE T B Dy, UL R(GAT), BH AU, HR(G.18):

Dy = B # = 21y Den (PY) (3.17)

Uy = {p|Den(Pi) 2 Dy, pi € U} (3.18)

XGNP BNENERESEENN 1) —BEHU FEABIRRELSH DT k, WIZETE/NS,
SRIFHE i AR B RN, AR R — 2P 3E Huffiman A4 (IR 1R S22 S5
3)F4 % Huffman — 3R, 15 e s R MR RO SR U AR SRV EAE RS -

adlkj _ |2k —Xge| = |2 jre—xK| (3.19)

HAXGB19), xper xR x, YRR k HHIEUME, xR T A ARSI SRS k
ULV IME, Xmaxkr Xmini 70 AT A REAR SRS k B LAY H . B/MA

N T DRFFFEA KIS IHERR , AR S R 1 SCEAT IO AL o X AR A K s AR o A A 31
Iy = {1, Liz) Iin}s I = {Ijl;ljz,ljn}mj‘ﬁj%ﬁé%ﬁﬁﬁﬂjﬂ
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p,y = Hexe (3.20
SRIG, FEAREE  BIFTE BN S, B P 2 (R R) B S P R, e E P,
Ds; Dis .. Ditn—1) Din
D5 Dyy . Doy ..
p, = . . (3.21)
Din-2y;n-1) Dm-2)n

D(n—l)n
#4938 Huffman — SR A U AR R e — SO, R TH 2 441E Huffman A 13 72
i 3.8 fizs.

SN
(2.75,2.125 J /|

N

B

P
(15,225) |
)

Pl
AN
/ \
L N
™
- \
SER D, \
\
\
\
l/"_ Y .-’/ N \ s
WO ) a2 ) an_ ) aal )

K 3.8 #4Ji& Huffman #id 2 &

HE 3.8 \TLLE H, Huffman A A1) K A SUgoe B K ANFREIME . EREEDRE
S B AN EE 4R 15 456 Huffman A RIE SO0 I = SR, B fa Il S Bk K AN A 0%
RO ah IR BRI, 2 S INAT A SR EAR I /A, (5] I A 2> (5 B N R s A
AT RUAT 208 FH SR AR AUE
3.2.5.1 HTBHEMK

A/NGEN T HLERS S B UCT B bR & 24 RBP4 iris + wineo Hirb Iris %k
PEEH 4 R EAE T 750 ME, ®EN 32 1 wine BHEEM ST 580 ME, B4
B eh 8 HEFE AR, N 3 3. MTE wine BEAET, KH 2 EHE ST E B O
Mo FIEMZE R N33 ME3.4 P,

3.3 Iris AREARE A KR 5 IR 245 SRt L

BIHER R D AR AR
€
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R LSRR SN 2 TR e VA 7

“4:3% 3.3
(5.4 29 14 02)
6.6 2.2 54 1.2) 68.67% 18
(7.1 3.5 64 22)
(4.8 3.5 45 0.2)
(2.1 25 1.4 0.1) 92.00% 19
JRIRkEpLIE (5.6 3.5 40 02) 20.67%
BRE A O (5.1 35 14 12)
(5.5 45 13 2.3) 92.67% 18
(63 3.5 14 52)
(5.8 6.5 3.4 0.2)
(4.1 3.5 46 1.1) 69.33% 20
(8.1 5.5 1.4 42)
A (5.9 3.5 44 12)
ik EUR (5.1 3.4 2.4 0.6) 95.67% 17 95.67%
H (6.8 3.5 5.5 2.5)
#3.4 Wine FRALIFEAZHE 4 T2t Fxf bl
EApEE Tl sl R BATIRE | PHHERHR
24.,6,156 71.46% 8
B I e 95,35,120 70.26% 7
71.17%
R 39,131,71 57.87% 9
165,125,128 85.12% 9
(12.8,3.37,2.3,19.5,88.0,1.48,
e 6.6,0.4,0.97,10.2,0.72,1.75,685
s )
(11.8,2.14,2.78,26.0,92.5,2.13,
IR
o 2.24,0.54,1.76,3.0,0.97,2.44,462) 85.71% 7 85.71%
(12.2,3.43,1.94,16.5,81.2,1.63,
1.25,0.43,0.83,3.4,0.75,2.16,396)

MR AP R T DAF R, A SO TR 46 26 Aot At BB T DAAS R 38 i 5 2R
R R T RERTE, B T EOE BN R R E O, B EVESRBUI W] AR R
FKAu IR TRIURBLE R, FBEK Te/T ik, 27 7 BRI TR, Wik 1z
TR RCAERf I

3 578 L IRBRAHIHLE L

XA SR R R AR L im 5 % & o~ F Gl E i B i B8 dE 2018 & . I ECRAR I 12
BT —FE A RERS, Wi R seLum R H AR EE R B RFHE R oot TR EXR
RS SR PR 1 5 &6
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HAT, T2 RAEL U NI 2 AN KB SLIR A, fR RikigEEdE+, f£7EKEr
TR EHE, AR LS AR B 2 F G AR AR O . IAEFRAT AT DL it
K-means SHIEIRTF AR B 45 X0 ML) TAEBIA, 3E4T BARER

BRER A L A DR R 3.9 Fiok:

SRENERER SR
LLUREIE

EREAm

Y

— P IEETERTFRAS

v

e REEES

4@%&@»

=
E

Y

EFNIERENE
208l

Kl 3.9 B BERAE A i _EARBIE AR
10 S B IR AL A O AR A X A R S bR 2 =7 G AR AT IR ). S5 5L —
RBAEBEATRIEE, A RA S e R 1 B, A AR ANEAT B4R, RSN AT
JAH B —k, AFRRERNITHUE SN . B 3.9 thaf BUE H, iR & L] 2N =
AN TR et -
DE R ITHLEAR, 28 B AR A L 2 AR WIAIFAL, 7 2 Bk — A RTHIR
SH.
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2) ¥ B R AT BB IR0 0k, 270 AR B s RS 2SR S0 BT R A
TENGAFNTI R, S CA Mo b8 2 257 G i E A .

3)ACK (FIEEIE), M7 FGuBA W REE ACK R, A HI A7 ¥ R HEAT
HUB, FUEHET AR RIS MR A AT i K
3.3.1 = LR PRI Sz A it

TR fil SR 2 0 7 U7 R PR T SR AT X LG, T 1) B9EX 4~20h 9D 4h %
AR

#3.5 HAE R
A [R] R PR _E SR VB B 1 J5 HediE it

(h) (byte) (byte)

4 384 384

8 768 384

12 1536 768

16 3072 1536

20 6144 3072
SEAET 11904 6144

MFE3.5 ATUUE H, @i RS B, BRI A N AR EE SRR R, i
FARFER T 60%, BT LA PR S _EREAE 1K 77, AT B u ik S A7 iR T . R R
T 7 RGIRaEE . HERIE . B
3.4 fi# K-means AR M A
341 MR B R

KR T B K-means BVESKIUL B ARSI BIME, £ T GSA HIER K 8
FRRASHL, DL T Huffman — SO S35 KA 2 s I AA AL B 20y, & AE BRI S
S NTIIAAE A . IR 2R EE . PRI ST, BT A (K 8 A B A

ANEFA T W TR 7 %2 76 RSk B SLIe 5 HN SR %, I HIXAN B d %
SR ) LA B I T A — S, b8 B SRR R A /N 3R 30 Bl s, i
w1 5310 J5o AT i BRE AR I, e E s wE i R AN A gt AT X L
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K 3.10 (XA B I A —

K 3.11 XA B B A8 —

3.6 A & B R
) o BIEE (HREE
IMEI 7R\ e & e = KA L YRR ) 2R
869858032091655 BH M43 11293 T 0 M
e
869558033720005 TEEHTAX 18501 M ’ l
I .
869858033739245 XUBIE L RS 55200
» M
869858032095482 WRORH B 1 A 68692 e
869858032096688 W IEIGREAL 79829 {l
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3.4.2 izt

ZR

3.7 SRR IR B A Il A R

| somwes | mmmm | sotsw | RSGBIRERE | aﬁw
ID ID ( Y A)
/) TR BRe HLRAE CHRAE A
$6085803 (048 (034 TAEBME: 045 | TAERME: 037
BH A% o o WU : 0.26 | FRHLEME: 0.24
2091655 0.43. 0.20) 0.33. 0.10) o o
FALHME: 020 | KHLEME: 0.10
TAERME: 2.83 TAERME: 2.75
86955803 | X (4.57. (4.47. P P
3720005 TR HTIX L 10 0.10) 103+ 0.10) FEHLBME: 0.60 | f5HLE{E: 0.56
B R FHURAE: 0.10 | SEHLRAE: 0.10
TAEBME: 0.40 | TAEMME: 037
86985803 | XA HE 1Lk (0.40. (0.38. ,JE@ fn ,Jmﬁ
3739245 | BIS:E% | 036. 0.15) | 0.37. 0.10) FEDLAE: 025 | APHLPUGE: 0.24
' ' ' ' FHUBIME: 0.15 | XHLBIME: 0.10
$6085803 (020 017 TAEBME: 0.17 | TAEHME: 0.16
209548 YRR 3854 o1 ’0(;7) o1 '00‘7) HLBIME: 0.11 | AHLSIME: 0.11
B B SHLBME: 0.07 | FHWLBME: 0.07
R 1.2 RE: 1.1
86985803 | . . (1.32+ (1.42. i@“ﬁ 3 i@jﬁ 0
2096688 WAL 0.66. 0.10) 076+ 0.10) FEPLERIME: 033 | FRHLEIME: 0.43
R ST FHUMIME: 0.10 | EHLBRAE: 0.10
TAEBME: 0.55 TAER{E: 0.45
86985803 | AR (0.66- (0.66- i o
00309 | @i | 035, 0100 | 025 oagy | LR 017 | fEpURGE: 017
" T T SEHURME: 0.10 | EHLBME: 0.10
3.8 HIR T AE XS L
JE 45 K-means HL7E45 MiE K-means 2745
& W, Ny », %H’\T Y » AY
s BEE HERR BERRE ) HERR EREE | B (9
1 11293 71.5% 199 1.48 87.5% 109 0.58
5 18501 75.1% 210 4.55 88.3% 115 1.86
2 55200 76.2% 239 9.38 89.2% 126 5.59
6 68692 78.2% 240 11.59 88.3% 136 8.82
3 79829 78.6% 255 18.88 88.8% 148 12.15
4 104492 80.4% 528 88.44 92.3% 369 43.52
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ol — ot K-means
87.5
60 85.0
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80.0
20 4 75
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3.5 KE/EE

5 BN AN A 0 B I R RAL SO 773 . SR T Kemean BIE I
JEEL, P e DU R . SRJE TG T Kemeans B35 7E A AN FOTZLE DB, 36 L3R
TRREASIR ARSI PO IBEI . ZR R AL IO TSR % RE M
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AR MR, BRI R T SRR BRI AT 10K AE Se R SR B L3
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FJ5, FEOEN K-means ST SR MG AIREE AT 007, % ELIETT L i SR
AHOR K . OIEE RO I, DR R A B A S 45 IR A AR PR 97 s b JB
K-means S35 FIEGH EETEVERS 10 e, A AN T SO B0, TEERIR IR TE T K2 12%,
TERE L AR T J5K I 60%, RIS 1) 42 28 FE K4/ T, 327+ 7 Soiiibtag.
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R
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DR LA A 24 B0 A% T o L, A AR ) 22 R R v LA R AR — 50, m LA i )
DX [/ A RHRIE N 5% T2 (4 P A 25 B0 % I TE)YE ), R B0 B o R

HRMBFEARESX = (xlx; €Ri=123,..m} Y ={yj|y; €Rj=123,..n}. X2 m
N YRA n 648G B0 m MAIFRIL RFE— MR, WENEXE. FEE
X B0 R BB X GG BR I, T E AT HR A A I A B MR R AR R, ]
AR e —A AT X ], SR —MERFE . BAES X B 80 — N R AR K
F I () B, ALIRIN (B BEA s, WSS RN TIRCA f;) FINZER s; < fio FEREXE [s;, f14,
X B o AE AR A AT SEER A AR o 2R IIXIA] [y, f;]FIX 8] [s;, f; 1000 SC 5N, WIFRATT
Foo o A . BRI, SR BRI, A s RRE AR SR & X B R IA A T
S, HhraEa i EA NHRT LU IR 22 HR A v, sin] BUR A28, AE T4
BOR Bt
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@2 TR AT R BE s 2 — A
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FEZ T S AT SRR B O, A BRI HIE )R, J5 G 28I RN T2 8
R, FFAANMAERPMERYE. MPAN AR G2 )E, = B3k REAT TR
RJEAERNTR AR T G o A IS BEAT 0 BE, — XL e B s izl s, Rialis
FAGEA o A0, DUV ER TR Ao FH L A%

4.5 M\ 55+
4.5.1 A B AR BRI
4511 M AR
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A A8 LA ST Ca SRS SRR, AN B8 B2 — R PR Rl LS TR R 14 /N, BRI, P&
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TER4.1 A& 50 AL SEE A EE IR . 1 50 ST L5 HI 85 A8 FH RIS 18] 75 A7 40 1]
4.3 fr, Hh & GRS 2 man i 4.4 Fios.
#4.1 50 B ESLRANER
RS OYL | Y2 | Y3 | YA | Y5 | Y6 | Y7 | Y8 | Y9 | YIO | YII | YI2 | YI3

i | 4 1 6 9 10 8 8 3 4 10 3 10 2

PR | Y14 | YIS | Y16 | Y17 | Y18 | Y19 | Y20 | Y21 | Y22 | Y23 | Y24 | Y25 | Y26

FR5 | Y27 | Y28 | Y29 | Y30 | Y31 | Y32 | Y33 | Y34 | Y35 | Y36 | Y37 | Y38 | Y39
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8:00 8:30 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00 15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 21:00 21:30
8:30 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00 15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 21:00 21:30 22:00

B 4.3 TREIACES I 5] 3 A H R ]

8:00 8:30 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00 15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 21:00 21:30
8:30 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00 15:30 1

6:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 21:00 21:30 22:00

K 4.4 DO Es R

4.5.1.3 MK 534
SERI S, MFR42 RIDLEH, FESEHEE T 00O RS Bk WA T sER M L
TE— G A A W & A IR B 1] N ANCES B T2 R G R AR U, AN A 2 T T3 40%.
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