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A Doctoe’s thesis

A study on Measurement density for
Energy management of Facilities

The authors have collected energy use and environmental related big data
as for large size complex thorough internet based observation system over
1000 sensors connected. To get empirical knowledge on optimization of num
bers and spatial distribution of sensors, the report reviews independency an
d relevance of collected data by correlation analysis. The report indicates th
e feasibility of the method by which correlation among the clustered data c
ould provide significant suggestion on the optimization.

The Universisty of Tokyo
Minkyu SON
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5. 1 FHEEHRE D PR

AAFGE TR T HHBIBIRIC K 2 i D FIEIZOW TR L D, 2 2OWT, RA v hDOTF—F %
R OGO EZHIT 5, W, 9B LIERA  FOBEBEZEAEL LT, 77— HOMBIRER
T %,

5. 1. 1 FABEEK

24 &M (multivariate analysis) &%, HEOHA, T7200, BHOEEPGENTND
BRI Z T T 2 HETHY , HOHPOL OERNIZERETH D, T OB ERZ 0T
DI DHFEE ZEESHT E TN TV D,

TDOEEESHHTIE, BEEOFHIZOWNTERA RO HER S D, FOH, KAWL CIIMHEBE
IHTRRIER M OFH RS HELZRH L, T — 205 E1T 95,

FHEAREGR (correlation) &1, ZODEEDRIOMHE 2 /R HGHFIFEIE CH 5, DF V| ML
H72 Z O DEHITHVITFIBARR A & 3556 DO OBROTRE Z R Vo, B
fi72 Z O DB EDORRETROVEIMRICH 2 0% PET D 2 & & BB O & vy, =2PL B
R OBRIZH T 2MEAWET D2 & 2L E M E VO, RIFETIZ, ZSOZEIZR
DLRERMELZRAT 5720, —RIEDLILD BT Y (Pearson) DM BRI ZFIH T 5,

BRI E X =D DOEHE x, yE T 50, —HEICEDDLRRE, HDHWILx EyR NI LD DHFLE
EARTIEICLEY, x EEZEUCy 2 THIT2 2N TEXHRELRIT S,

KlE, o0& x LyDMHBREEHATIHTHD, —OOEKROES (x. x50 -\
X)), BB e Yoo s V) DHAIEL, 5O FEZX, v,OVHEEZY T, x. yOILH%E
xfil, yIEOEUERFED " FeTE D L, MEREKEZFETIZENTE S, 51

_ ie1(xt; = X)(v; = ¥)
VI (g — 02X (v — ¥)?
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FABIBAGR & xIEDHNN K - Ty I 2 AOFBEBIRA S 5, TX5-1) &, EOFHBIBISR
EAOHBBREZRLIZL DT, TN ENOMBERBER T, EO X5 251 LV m O HBERER 2
RKELTWDLDONEZRT,

FZ D HEE B %

M5-1. HHBIRED 7T 7

@7t : wikipedia. org

¥ x, yOFBIERZRIE LRI D & BRICR —DOBE Y — 2 b, -1
Wb L, BRI OBEN Y — 2>, F LTI &R RN EWDIERIZ 7
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Lz B,
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#6-1.  AHBABILRIC L ZoE & DL

FEEFREL DR E
0.7>1 G U
0.4~0.7 Rl D5 &
0.2~0.4 EEIN
0>0. 2 230

@ 7T : wikipedia. org

FKE-1E, FHBREOHPIC L DMHBABIRO T ik L2 R Th 5, MBIFREAN. TLLE
G, BROWIERHBRR RO L B A BN D,

5. 1. 2 [EJR5Hr

Bl 34T (regression analysis) &1, HEDOLEDMEIZKT LT, &5 —2OEEOMEE TH
T5702, FIHT22EE85 T O—2>DOFETH D, DFED, 2B BxbyDT — 2 B35 & Xx|n|
Ji JiF2 (regression equation) & FRIZN DRI DORER A EEINCR TR EROLHZ L EZ AL
LTWo, SN A EHAY TR L, TNEEREE, P A, WEZSHUZR & LS, 72,
AT DA AX TR L, ML, A, SMVEERT L LS, (5-2)
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K520 EIF R EEHTL N TED, 2F0, ZoXEFAT DL, [K5-2) O X 9752@
R RN L DB EEZRT ZENARETH D, BlRHERREZE U BT &R - CRRZEHPH
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S
y=—2x+ @ - xﬁf)
x

Sx
<
y=ax+b
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@i mi¥F B5L (2012)
By PN
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@LFT  AFTHF, AFEER (2012)
LR 17 0D FEHE D 343 & FR BA SRR
FORKE pl71
O HiFT I EIsE, A2 e AR R (2008)
RIZE DR S LWHEEHF
Ohmsha p291
@ T« BT R R A BEE A AR RS (1991)
Bt AN
R E  p257
@i R (2014)
FTEZo—ns BRI DN DHEE

~UHR p306
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MBREZ -1 51E T, HBEREZFORA » F 2ot ORIz 5,
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PTNWBZEEZRLTNWD, 20, T—HXBOEEENIT L ThH, ZBEF — U NE— TRV
. FHEIBEN RN E W SN D O THEEDO 7 V—T D D Z E N T 720,
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RE—2EFED, HEELIEFICIELS > TW0D, LavL, dida, b, cZ—7 L IZHERERIC
<HBENT, (MOMBES R 720, T — X OEEI/NZ—2(Fa, b, cELITWD, BIZiE, c&d%x
BRSO FFEXTEHET D &, BERIZERSND, 2F D, a, b, cDZD 3 DDRA > MIxt
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5. 2. 2 [EEMEICKDEEFIE

[ EE &1, R OFAUCIEBMR R, B —ElEER>T—4% Th D, AR CTIXETEMEE
BORA v FEOHRBICE EE-, L, BROWIUCIZER < . BIc—EEE o7 —
SR CHEADRATRETH S, TOHM & L TiE, EHEN0ICR 5720, 0TI EHE(R =
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MX5-4) 1%, BHxfEN3, B yENTH HEEMEFFOT — X ZHAE L L TRLIZED
Thb, ZOBWMETIE, ZHxEEEEYENREESNTNDHDOT, —DODORTRELIND, &
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K5-3.  FEEMOFEHEN

y=x+b
K54, [EEMEXIC L DyD TR

B2, BExDEEEERET D20, [K5-3) L L TORTIENAMETHDLEEZD, OF
0. BERExICKTLENENOMEE ;. ZHUCKHT 28 2l T, 22 ofEn b FEE
ZEIWEFEROEIT0IC D, 6T, BEEMOREIZ L > TZODOEx, yBEEDMHEE L THF
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