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[lnaH poknapa

e [locTaHOBKa 3apauu

e KpaTkoe HanoMnHaHue mMoaenm
e TeopeTnyeckoe 0O6bsACHeEHUE

e MeTpuKM N NX BO3HMKHOBEHME

e TekyluMe N oXXngaemble pesynbTathbl
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[locTaHOBKa 3apgaun

e EXerogHo LEeHTPbl METEOPOJTIONNMYECKUX U KITMMaTUYECKNX nccnegoBaHnn co3garoT OrpoMHblIe
MacCCUuBbl gaHHbIX, USMepAemMble COTHAMU netabaunT. Takon 06 bEM HEBO3MOXHO XPaHUTb

e Heobxoanmo apPeKTUBHOE CXaTme N YNPOLLEHUS XPaHEHMS U Nepeaayun AaHHbIX

e Hawa uensb:

»  AganTtauus cywecCTByrOnX anropntMoB CXaTud K otTed4eCTBeEHHbIM (I)OpMaTaM AaHHbIX

=  CpaBHEeHME anropuTMOB Ha NpaKTuKe

= [IpepcTaBneHne o6LLMX pekoMeHaaLUmi no BbiGopy MeToda A1 KOHKPETHbIX BUOOB
OaHHbIX
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IlaHHbIEe

e cuctema lNJ1IAB — mogenb nporHosa norogbl

e Llar cetkn 10 n 20 Km
e AHCaMO6eBbIM MPOrHo3

e Bec po cxatua ~ 23GB pgaHHble + SGB nporHos
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MeToabl u nogxoapbl

e BONbLUMHCTBO M’MAPOMETLEHTPOB

NCMNOJIb3yHOT NMHEnHoEe n Mo compression, any dimensions
norapudmmyeckoe KBaHToBaHNE — A Hiriani=a, ahy dmsnalons
Y 4x LogQuant16, any dimensions
nPOCToe ¢MKCMPOBaHHoe Information 1D compression: round + lossless
n 100%:
OKpyrnenue Gx £ 25x Longitude 1D
o CyLLecTByeT MHOMO pas3nnyHbIX H piEs e
4x H 14x Vertical 1D
noaxopos. [3] 5 E 22w Time 1D
" 5x H 21 Ensemble 1D
e OnunH ux MeTtofos: "ymHoe
KpyrrieHue" _
Okpyrne e 22x Horizontal 2D
39 Horizontal + vertical 3D
;| 48 Horizontal + time 3D
Tix Space + time 4D
50 Space + ensemble 4D
Ox 20x 40% B0x B0x 100

Compression factor

CxaTue c coxpaHeHneM pearnbHon MHGopMaLmm 0 TeMnepaType B pasfnyHbIX namepeHusx [1]
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C)KaTue ToJNIbKO peasibHOU

MHpopMaLLUU

a Gridded data b Data as hinary floating-point numbers

€ Analyze bits in adjacent

grid points for every bit

Sign Exponent position
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‘ I \\‘ 1\K\‘ ‘\\
ole|e|a glil1]1 1|1]8 1]
a|a|efe glejifl 3] 1
ala|ele alejifl ]
~ E al@|efe alalall
5 an bits 5th exponant bits
d The mutual information M M= 0 bits M = 1 bit 0
netwean bits i aciacent If all bits are If 0 is certainly e
grid points identical adjacent to 0;
0 and 1 occur
equally frequent
@ Bitwise real information is Entropy
the mutual information 1 bit — - —
between bits o . - . False information
I'_:- _.1 - — e — — __.‘—_—
Sign Exponent :
1

¥
¥*=@ 91111111 2011610810000080000000004

f Rounding to remove the
false information

Remove false information
by rounding trailing bits to 0

Mob6utoBoe cogep kaHne peanbHOM 1 criydanHou nHoopmaumm [1]

YacTb 6UTOB B 3arnncu Yymcna
MOXET ObITb C/ly4YanHbIMU N HE
HEeCTW peanbHON MHPOPMaLMK

MO>XHO OLEHUTb
paccmMaTpuBag Koppensauuro
MO NPOCTPAHCTBY

3aHyneHue cny4yamHbiX 6UTOB
no3BondeT 3peKTUBHO
CXXMMaTb NpuMeHsasa lossless
anropuTMbl

Tor: manas noteps gaHHbIX
Npv 3aHYNeHUN CIyYanHbIX
OUTOB U NocnepyroLlee
lossless cxaTune
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Bocnpon3soaMMOoCTb A1 HALWWUX AaHHbIX
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Mpodunb nonsa TemnepaTyp N306apruyeckux YPoBHEN 40 KOMMpPecum

Level 1 B Level 2 : Level 3

Level 5 Level 6
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Level 10 Level 11 Level 12

Level 13 Level 14 Level 15

Level 16 Level 17 Level 18

@ Made with Gamma



https://gamma.app/?utm_source=made-with-gamma

Level 21
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[ns 12 ypoBHS HarnsgHaa UNICTpaUmsa cxaTus

100% information 90% information 80% information

70% information 60% information 50% information

40% information 30% information 20% information
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TeopeTuyeckoe 060cHoBaHUue

on
H = Zpi log, p; — 3HTpPONUA LLIeHOHa - popmanmsaumsa NoHATUS ” HpopMauma”
i=1
H <n — H = n <= uniform distribution
H; =n — H — cBO60OAHAaA 3HTpONMA
for bitstream : b = b1by...by...bp = H = —pglog, py — p1 log, p1
with pg, p1 being the probability of a bit by in b being 0 or 1
Ansa ABYX pa3HbIX Y3/10B Yy HAC €CTb ABa MOTOKA T = 7Ty ...T...T VN 8 = 818y...5; ...

B3anmHasa nipopmaums:

Drs = Poo DPo1
" Pio P11

B3anmHasa nHpopmaumsa AByX NOTOKOB:

1

M) = 303 pnlo (L)

r=0 s=0 DPr=rPs=s
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Pa3penym oguH NoToK Ha ABa
T = blbg...bl_l; S = b2b3...bl

Be3ycnoBHasa saHTponus

YcnoBHaga aHTponusa

Hy = —poo log, poo — po1 log, poi
H, = —piology p1o — p11logs pi1

NoxxHas uHpopmauma ¢ MakcCuMyMm SHTPONUU < BEPOATHOCTb 3HAUYEHUS GUTA He 3aBUCUT OT
COCTOSIHMSA NpeablayLero 6uTa
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peasibHas MHd)OpMaLI,Mﬂ . QHTPONNA - JIOXXKHasd

I = H—poH() —p1H1
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CoxpaHeHue MHGopmMaLn

N36bITOYHAA MHPOPMaLMA B S NPU annpoKCUMaLmn r

2M (7, s)
H(r)+ H(s)

R(r,s) =

COXpaHeHHasa MHpopMaLms
P(r,s) = R(r,s)I(r)
0606LeHne Ha MaccuBbl X 1 Y (compressed)

P(X,Y) = 2221 R(zq,yq)1I(z4)

22:1 I(z,)
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MeTpuku

e ba3oBble: rmse, mae, max abs error, structure error
e Bpewmsa paboThl

e TecT TbtOpUHIra

o KoadpoduUMEHT cxxaTusa gaHHbIX

o KoadPUuMeHT coxpaHeHust uHpopmaumm P (3aBUCUMOCTb OT gpyrux MeTpPUK)

o [luBepreHumsa Kynbbaxa - Jlenbnepa
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NanbHeUuwWwuun rnJ1aH uccnegoBaHuUs

e MpPOJOIKEeHNe 0630pa MeTo10B
e CpaBHeHME METO/OB
e MoaGop onTMManbHoro koapouumenta {cxatme}/{notepun} onsa pasHbiX BUOOB Habopa AaHHbIX

® [IONCK 3BPUCTUK
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Ccbinku

e [1] meToabl, OCHOBaHHbIE Ha aHanM3e peanbHOro NHGOPMaLMOHHOMO
cofepyKaHus

o https://doi.org/10.1038/s43588-021-00156-2

e [2] CtaHpapTHbIE anropuUTMbl CXaTUs C NOTEPSIMU
o https://doi.org/10.5194/gmd-17-8909-2024
e [3] HenpoceTeBble anropUTMBbI
o https://arxiv.org/abs/2410.09109
o https://arxiv.org/abs/2407.11666
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Cnacuo6o 3a BHMMaHue!

Ky3HevuoB /BaH
kuznetsov.ia@phystech.edu

tg: @stop_pleaze
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