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Construction of Histogram with Variable Bin-width
based on Change Point Detection

Takavyasu FusHiMi!  KivoTo Iwasaki? Serya OkuBo® Kazumr Sarrot®:3

Abstract: In this paper, we address a problem of constructing a histogram drawn by K bins with variable
widths from a set of numerical values, so as to have relatively large numbers of narrow bins for some ranges
where values distribute densely and change substantially, while small numbers of wide bins for the other
ranges. For this purpose, we propose a new method, i.e., after arranging a given set of values in ascending
order, regarding them as a time-series dataset, and applying a change point detection method to this dataset
based on an L1 or L2 error criterion, we produce a step function consisting of K steps, and then by using
these change point information, we construct a histogram drawn by K bins with variable widths. In our
experiments using four datasets of humidity deficit (HD) collected from vinyl greenhouses owned by four rose
farmers by setting our original IoT devices, we show that our proposed method can construct more natural
histograms with appropriate variable bin widths than those with an equal bin width constructed by the
standard method based on square-root choice or Sturges’ formula. In addition, by performing quantitative
evaluation based on an entropy function, we also show the histograms constructed with the L1 error criterion
has more desirable property than those with the L2 error criterion,
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ERLU, ZTOEA S D 72D Hifli 3] 2RAHT 5.
ZOMEHRER, EENOHHINTEZ, EFEETIVE
Fhig U CTHEGHIIC A AR AR A Nl % Sk B BE
(anomaly detection) %, HERNMORAETIVE UTE
WE T I ERET DG EE OMA 1) &iE, —
MEETEDTHD. REEOREERHEIMHHI NN
FHE, BAONET—ZIINUTHIETIV (£ VA4
VADRKREBIFIEFETH D L VDIHE) 2EAIYE, it
MREZ & > TRHMDA YV AZ Y AMMIDETIVIZET S
MENERET D, ZOXSBFETIE, HHINZHKEH
MRREICHE D E, FEET 16 ERI NDHERIENA
VARV AFHRE LIS, —H, RIETIE, ETILR
ANZALDEAERET D720, T2 ERIZNET D
FERVE R HIFR O & RAIME A E . R, BT E LT
BZETIWNTA—RE VI —DAAYF T LTS -
b, HEROBMBIFEERILEAM L IZ AR RER>T WS,
RIEEET X 2IEL, 720 56EEHERMIZ OV
THHii§ 252D L NT WD [6], [8]. & ZUE, RFE
HIZDWT, BREZ OB CHEED A NI LAEHE,
FTNFNIHBE2ME5T2 2R EPMTFOIATVWS. —F
T, WY DOHBDT—R%HETHE - AIFMLL T, TDH
FIZDOWTORGETT 2 Z &idfrbhn T,

3. REFE

REFIERE, BUET—2ESE X ={2 |[t=1,---, T} ¥
HEzonze i, AL VIEOC AN T LAEHET S,
WHEOE A NI T AT, HEEIREROMPE, s
BEARIZET 2 T — R OBEERBEM M I NG, e 2L, “E
2 0~10 DT —&IX 20 ", “fEAY 11~20 DT — X% 30
fE” D&SITBRB. —H, RWZETIE, CANT T ALK
HhAY s, MEEAAY h(s) DT 7 7 LTiddd 5. LoD
Bz, 0<s<10 B5I1Fh(s) =20, 11 <s<20 7485
Eh(s) =30 L&5.

ZORKEICHEDC &, EVED K OFMERNZEFIFLE > O
CANT T LMIRDES ITHEIND. £, T—2EA X
DEREFIAZY — MU, T—RELEDEREDA VT I A%
BETD. D, EHROZ0, Ft(< T) ICHUT 2 < 249
g EdH, R, EVIEE § = (vr—x1) /K IIRET
5. EVIE S L02 K HDOT—RELIINET D720, £
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v(ab) = { et/
(T(atb)/2 + T(atp)/241)/2. otherwise.
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ZZT, v(a,b) DFEICIK, T—RES X OEENY —
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Gr) = (e —p(1,n) + Y (@ —p(r+1,7))°
t=1 t=7+1

T T
Gr) =Y lee—v(Lr)[+ Y |o—v(r +1,T)|.
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