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AT g ;&0 E3(Z)d] RAsE soldd tule]22RE AYHE 6% A AA A
2z g g8 (' S & Y 249 dde BUEY s, &7 ARE AFske 59 249 A"
o] HAHM, dojgE trte]zo] FAE wo]aE T dYHE £9 HEZ &dE
=3t 558 42ge UAE dEE 78T UL Aad Z2AA AAZE Fd
A
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1. A7 A9 AL

1-1. 70 53

O @77 7 : 49 RFI BEYER, AXTAL ol 27 TAS AsliA AR A F F(Feed
Intake), ¥F5+(Rumination), 4 7](Heat Detect)E EUEH3l= 7&S ©]&3st dojalE tv}
o]z, HlolEl7} A== dHolEuol2 AW, T81, 457 tolEE ERIFE & e ~nE
Z fEYANA E ¢ =25 A

Activity Tracking

Heat Detect
Rumination

Feed Intake

R — LTS
2101212 cigtol 4

a1y §of A

RFI : Resisual Feed Intake( 47} A= AFst= AR &9 AT AT A4 ALRASF
Fol Ajol)

Wearable device(flollE Tlnto] ) @ 49 Ho| Faele RUER AX|, 65414, wiE 5ol
ESHE A+

Neck posture tracking : floiel& tulo] el 23H 6FAAE o] &t 49 Hi FHS
=2 BFS FHs= A

DSP : Digital Signal Processing ( ¥8E =AHOIHE AAE HAE HE FHst A=
1y e FE3= 71%)

Feed Intake : 4°] Al A3

Rumination : ®F5

Heat Detect : '87] &

chewing sound : &7} AHE S-S AAY, s & of B s= 47

chewing count : &7} & vl F2ol= HHHE 34 7HE

jaw movement = chewing count

Noise cancel : 49| (1) HEZA FAst= 48 (2) 471 ARE HS o BAstE &8E A9
g U &glE AASE AA



LORA(Z2}) : LOng RAnge 9 9% SK2EF, KI5 °lsF4 AdA7F AHgo = doly
BAlo] 7hsstEs 7S FHEAY. 2AAYo|HA HolEFo] BA 2 TS A
MNEE F4%Y. LPWA i x &

Feed bunk : At 54%

Neck MIC : Ymlo]a =4, 49 Lo Rzasi= fojg)E tnlo] 29 o A2tE o, 4o Hi
A AgE o E gt A

Metabolic disroder : AIXITHAF o] 47F AW o= AXITiAL o] dEds YEll+= A
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O I7E(FAN7E WE, &5 Foll ths] AlFHE 7E)
- Embedded ARM CORE A7 7]%< : ARM CORE(Z =o' AAZH o5, F/AE 4
Astr] AAaiA AdE CPUERM, AAA 9] o5& 77]ddlA Aesta Aok & AA A=
A/ v Haslste] miEE] AFEARS AAsteloF sta, T3 ool AWdt= DSPE 4
ZEJolFo g FHE3y] A E dFo] MAETE 71X CPUE AAsloF 3 B FAAldA=
ARAY dojelE futo]lx T A0 A FE2& 918 DSPE AZEoH o2 FH3})

AsA ol MAE StESolH o8 o Fej Aol dete V=] g
- Coretex M4 B 7<= : st=ddojd o= 3o MAE AASH

7] 913 Hellol 710l 28 dxo] FHI RS} studojdor Adsta, FET AL 6
M+ SPI, 2C, UART-S {IEjH|o] 2 Ao that olsie} /i Ade] Badh & FAlolA = H o
B A A Ehi4l WiRE ARE AlfelH, El4] Wimget A2 S, SPI UE
ol TAE A&, 65 AAM AZE M= 12C AEFHOIE A4S AHEE dlAolH,
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2 g2 A8 H
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% B 9
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3 E2oA e A 523 JgWE7Ee] Sold T &4 Fal, Hiol
e 71t TRIYE7EY E2HoAY 54 FFAle AT vholazA AEEA Q)
A NME SN TSt FH wol2E Apdstal, 24 &0 wollA EFor WSt
guhe FE37] fslA 28 JAE AL A vntel2E A

- d8E &g UE 71A wolX(FOlE o]X)E A ASI= Noise cancel 71& : dZ¥E
2] 2AERS AvEA, 471 e o TSt chewing sound ¥ oty F¥ A7) 3
A BEEH s AR 45 8 vrtolaE FallA 1239 FH 452 AASHAAIR ¢
A d@de FE57] HaiAe 2o m FH wol=d Wi AlA o] e FH o
2 AAE CPUE B3llA AZESo] HEE T3t A Y. Mean Squared error'd2]o] 28
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- BPo|E wolzTt AAE £YE ddte HEFe FEI] AT UAE EH Ve FH =
o]z7} YolaE HF3A 12202 A AF I, Noise cancel IS F3|A 2312 072 o] =7} A
AE olFels, S et S & wo] ALES FEIMA olE FFoE AAste HAHo] F
83 o= —.—IGH/HI_ Noise cancel ©]%-2] HFAx A8E HHD wfe} W52 w9 single chew
spectrogram(¥ 3] W& we] 7|8 ~HER)S FE34A, o9 M AR 2HEHS 94| Ho]
HollM FEste] dgoz dasts o] 2o & HAAE JriojaE F H’H 488 A
oM ARE AHATD Wt BT wo] A J]' =3 .TJ fﬁ%’s}* g w3

- =4 H°olHE HolEH|ol: AME dFste FA T4 7€ - & A= LORAS
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o zE HHel MY,

12 A7) 284
O &2 M A, Asshd s=do] B Alz=He i sdFe] 4
T, aEa, opAlol B A He] MR &5 ST oRAoF B X] =Xk F&5e
BEoE [IF fFAFE T8 —57} o2 w4 AE AL = B ALHY FHY L2ES)
o A2 A P 7.8%2 AAEH 2021d A TFE 3FZ5FLE 24T ddU(EA : Research
and Markets, “Dairy herd management market by product, application and region - Global
Forecast to 2021) 3}AIR}, ALRAAH T ZUETY A2y A g B4 7] 2YUHE 7]%5°] ¢
oL, RkEAIZE A7) BUEY Ahls AR AT BUEY sl s 28, Ao Al
He] 2XE fdids 4 Ade 5 aAlsor e, Blga AX|7IF EFoA o Eol
UM THERE, (1) AEHF T Al 7HA] @55 SAl S8, (2)9dlel#ls Hutol
SE5= FqEF 7HEe] AlzE de] e teF 7H4
=20Y A2ES] 542 % Herd management system®] th53te} 5359 A4 & A
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| 9wy 24 sloleid Al AAA 191 A
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. Ul SAEIE 1T7]&0] vb|sk Aldel 223 A7} IH% e, AntES 3%

W AleiEe A%E Ao o 1dw, FEvke ARR 54E T u, e
A8 o4 AulE AR 25 wASE A% 44 de Yolme, 22w AAJARRY
=8

SAE AT AHIEAY Bt A SR 9S4 AT A9 AR AR AT 398
A9 AHlE Growsafe®t Ameriacan Calan©] A5, Z2u}, 2007te] s 28324 3
A9 o] e Fuinl7l a3k IHBEE, g o3 thEFolA] Feed intake EUEE A 2Flo]
TEFE X2 AStsta B s s49de 7] oH3. 1719 Feed intake monitoring 7
© 7Y dighs HES AF7|HY AFNEE Adstes 849 OHBE, dEd 7149
Feed intake monotoring AH|7} FFE O] FA4HY A7 dol]l E=go] Hojof &
O =UoA =2 AAY FRE T3 319 U= : 37/dS 53 AojHE Hulolxel EUH
B A Al=EHe AAYe] FREH, 7] 24k tiv] (1) 715 (Feed intake + rumination) (2)
AXSH(A F9o F3sl= A O]ﬂ/] Ax da g1F) (3) 7HEASHHE 1508, 183, AX
H agls) Al 7HA] WA TE3 FAES SReA HEE, &Y A FAY gR7 bs
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Ag7h ¥E 428 AAEshe A, 12-13%9] ART viEe 20 4 9lon, 25-30%9] '
7t BAE EY 7 Ue.(AlbertaTAH Agriculture and Forest 3 July 2006, Agdex
420/11-1)

O AIXIAL o]’ (Metabolic disorder) o gk 27] HAL 84S AIste 495 dFANA +
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3. Neck posture tracking &85 7%
- 6% AlA Ft Read W2 : 64142 FIFOO AAH 7I4E gk 371 AcX,AcY,AcZ,
Aol 2 3k 37) GyX,GyY,GyZzE A= <=AdZ CPU7} Read 3t
- Readd dlolH 9] Y = W3k 3o WsE 7P WA vladith ghe] WSyl A,

XY5 23 Y= A

AYi=(Y2-Y1),AY2=(Y3-Y2,AY3=(Y+—Y3,...., AYo=Yn+1—Yn

AY =AYy, if (AY <0), CalculateX 1 ~ Xu, Z1 ~ Z

=1
F(x)=x1+x2+Xx3+:+Xn
F(2)=zi+z24+z3+----+zn

: Neck band

: Monitoring device
: Neck moving

. Feed bunk
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4. Chewing Sound #4 ¢1&%

<1HA]>

S B MRS SpectrogramIt GEIE O
Singe-chaw spectrogram® Mean sopaared
error HE® gl 3
Tw 1200 .
E(t;c) = [ / (P(T = t,f) — Ppase( T, f;0) ) "dfdT,
W+ 100

¢ = {Eating, Ruminating}

Frequency (H2)
i

Time (sec)

2. Mean squared srorPt DRE TR B EM A
3 Spectrogram@ B
= 1100' F
z 925 |
g sso
3 BEE SpectrogramB T E summation g 3?5
< 100
Time (sec.)
Feod wtake  Hummation
Single chaw Single chew
<QHA>
4. g Y Spectrogramdl M EDE e

LB 2! feed intake®r ruminationd

spectrogramil Mean squared error EEE
-

{ ) L | \ creTw
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6. LORA(BAIEE) Heol /L offet o] ARHTh

+ UART 2 22|8 A& dZ
«  Baud rate : 115,200

«  Data : 8bit
«=  Parity : none
«  Stop: 1bit

*  Flow control : none
< Command format2 2 LORA 21 CORTEX M4 E 4|
—  {Command} {CID(Command ID)} {Options} CR LF
- 0]) Set active mode “LRW 30 Option”
+  option
= otaa:over the air activation mode
= abp: activation by personalization
— ) T« confirm "LRW 31 Optionl Option2 Option3”
+  Optionl message
+  Option2  cnf==confirmed data, ucnf = > unconfirmed data
+  Option2 Fport:1 -~ 221

Tx
LOM102A NUC505
LORA B2 & m (ARM CORETEX M4)

Rx
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(3) Als AAZ / 5/ 2y 7] 8=
- Agx A3
c AR AFHFE JfAE Feed bunk &4 ZAi}ete] Asx

Nk 9l WA 7] A8 == SCR Dairye] Heat Timedo] A3

Bt

MARS AR A F B3EE B A8 s 137 A=
02BB 97.3% 100% 100%
04BB 95.4% 100% 100%
05AD 96.8% 100% 100%
07AC 98.9% 100% 100%
08BC 95.3% 100% 100%
09AC 95.6% 100% 100%
10AA 97.4% 100% 100%
11AA 96.5% 100% 100%
13BC 95.2% 100% 100%
14CD 96.5% 100% 100%
15BC 95.4% 100% 100%
16AC 95.7% 100% 100%
18AA 95.7% 100% 100%
19AC 96.1% 100% 100%
21AC 95.6% 100% 100%
22BB 96.3% 100% 100%
23BA 95.7% 100% 100%
24AA 96.7% 100% 100%
28AD 99.2% 100% 100%
29AD 96.3% 100% 100%
31BA 95.6% 100% 100%




SRS R AR

£]

g 73 deoly (7AW © 02BB)

activity

rumination

datetime

—5.292611341

15.01454059

2019-09-25 0:00

—6.206155382

18.47317227

2019-09-25 2:00

—5.225606609

4.118506162

2019-09-25 4:00

—2.851213818

15.60635203

2019-09-25 6:00

0.122809079

15.4455289

2019-09-25 8:00

—7.610450855

22.57380521

2019-09-25 10:00

—9.582895136

10.12392255

2019-09-25 12:00

—9.134155097

19.6563764

2019-09-25 14:00

—11.93299618

29.84873474

2019-09-25 16:00

—1.078116011

30.38431344

2019-09-25 18:00

—6.439013171

35.76343211

2019-09-25 20:00

—4.783472893

28.33405306

2019-09-25 22:00

5.801406045

22.16526633

2019-09-26 0:00

4.310666487

7.960991836

2019-09-26 2:00

—1.132389534

—0.039044662

2019-09-26 4:00

—5.381970154

—1.31842666

2019-09-26 6:00

3.043887592

7.480206288

2019-09-26 8:00

3.609517932

3.241001831

2019-09-26 10:00

—2.149728191

—0.905596549

2019-09-26 12:00

—7.376373305

12.38791265

2019-09-26 14:00

—7.38242393

11.59169988

2019-09-26 16:00

—5.418624553

33.96696722

2019-09-26 18:00

—3.948822202

31.81273861

2019-09-26 20:00

—8.617512148

31.88785829

2019-09-26 22:00

—2.80805754

9.102789809

2019-09-27 0:00

3.000104475

1.56906919

2019-09-27 2:00

1.429971244

—4.143078817

2019-09-27 4:00

1.066464201

2.070426576

2019-09-27 6:00

2.189607605

—1.209560335

2019-09-27 8:00

5.370362945

0.99403284

2019-09-27 10:00

4.343974894

4.549708809

2019-09-27 12:00

—1.008483554

5.861376858

2019-09-27 14:00

—1.949015188

23.03139332

2019-09-27 16:00

—9.719820254

14.67029288

2019-09-27 18:00

—6.959919096

33.7719686

2019-09-27 20:00

—8.932352237

27.9734666

2019-09-27 22:00

—11.20830534

24.07057093

2019-09-28 0:00

—1.548079625

10.96791731

2019-09-28 2:00

0.798907771

6.965361419

2019-09-28 4:00

7.297327284

7.999815264

2019-09-28 6:00

6.743213463

11.75270921

2019-09-28 8:00

1.563086217

—5.904217963

2019-09-28 10:00

—8.350859902

5.139949821

2019-09-28 12:00

—8.698219942 6.80760446 2019-09-28 14:00
—8.950173842 12.04304846 2019-09-28 16:00
—16.74995858 24.0116767 2019-09-28 18:00

—5.386496371

37.18749563

2019-09-28 20:00

—0.472543902

43.91901621

2019-09-28 22:00

—9.704134618

23.11825521

2019-09-29 0:00




—4.182004813

21.87432077

2019-09-29 2:00

—2.017330758

9.712289973

2019-09-29 4:00

2.515262312

6.661675606

2019-09-29 6:00

—7.187671814

17.15693365

2019-09-29 8:00

1.087081262

—1.503396615

2019-09-29 10:00

5.155982003

16.54211263

2019-09-29 12:00

3.384562179

10.08082968

2019-09-29 14:00

—0.055205238

7.133964302

2019-09-29 16:00

—8.38694743 4.261163245 2019-09-29 18:00
—1.311546951 6.46760917 2019-09-29 20:00
—9.3794104 6.282023916 2019-09-29 22:00
—5.605711985 9.774522844 2019-09-30 0:00
—7.78734982 0.49064932 2019-09-30 2:00

—4.375624227

—1.334074508

2019-09-30 4:00

0.631977578

9.120635781

2019-09-30 6:00

—3.361470305

12.30970157

2019-09-30 8:00

—5.421151168 10.050694 2019-09-30 10:00
—2.106578814 —0.707435412 2019-09-30 12:00
5.524341786 0.29811696 2019-09-30 14:00

11.30735078

—3.724444323

2019-09-30 16:00

3.834357376

—10.64798612

2019-09-30 18:00

7.897044156

—3.37582711

2019-09-30 20:00

3.540232723

6.251516626

2019-09-30 22:00

—1.455746907

—1.027217637

2019-10-01 0:00

4.284764992

7.516223208

2019-10-01 2:00

5.214943489

7.624018087

2019-10-01 4:00

—1.645945864

15.88615693

2019-10-01_6:00

4.092751439

14.88740557

2019-10-01_8:00

—6.762946944

3.000815292

2019-10-01 10:00

—18.1617937

—1.570914077

2019-10-01 12:00

—3.308685876

5.1135574

2019-10-01 14:00

—2.126358604

4.383118591

2019-10-01 16:00

—10.97771942

17.95555221

2019-10-01 18:00

—8.391999279

20.4953303

2019-10-01 20:00

2.110581472

27.98676617

2019-10-01 22:00

—0.570526102

22.21039823

2019-10-02 0:00

0.579757783

—4.269003056

2019-10-02 2:00

—1.104500688

15.19015637

2019-10-02 4:00

12.40199183

—6.677485658

2019-10-02 6:00

0.145381968

—0.713560007

2019-10-02 8:00

9.476034694

—9.822589566

2019-10-02 10:00

—1.573062739

—3.980146198

2019-10-02 12:00

—6.445945374

1.392839125

2019-10-02 14:00

2.108872024

—4.722676079

2019-10-02_16:00

—4.005151119

—3.499948647

2019-10-02 18:00

—9.216574557

—0.669426153

2019-10-02 20:00

—6.853223988

5.171427584

2019-10-02 22:00

—0.11793062

23.32676201

2019-10-03 0:00

—6.472314602

—1.364966648

2019-10-03 2:00

0.777213013

3.515258622

2019-10-03 4:00

—2.047590563

0.293820958

2019-10-03 6:00

3.97345805

3.516912658

2019-10-03 8:00




—15.47442891

1.625067039

2019-10-03 10:00

—19.13367646

—6.227708746

2019-10-03 12:00

—17.27011034

—14.76704312

2019-10-03 14:00

—16.70762945

—18.77800832

2019-10-03 16:00

—15.68006638

—6.611005934

2019-10-03 18:00

—9.783491811

—20.98458828

2019-10-03 20:00

—12.47769177

—1.882499286

2019-10-03 22:00

0.935565711

—15.12055062

2019-10-04 0:00

—7.264172884

—11.31008683

2019-10-04 2:00

—10.07159162

—4.080479151

2019-10-04 4:00

—4.660590477

4.623594129

2019-10-04 6:00

—16.70893996

3.053449622

2019-10-04 8:00

—30.53190266

6.324731958

2019-10-04 10:00

—28.12077157

11.91011948

2019-10-04 12:00

—20.29259833

—5.050822165

2019-10-04 14:00

—18.2820783

—3.968960128

2019-10-04 16:00

—7.153278433

—5.184391247

2019-10-04 18:00

—2.100866192

—7.694844104

2019-10-04 20:00

—0.424927754

—2.659242299

2019-10-04 22:00

—1.113663891

—18.4296458

2019-10-05 0:00

—6.017285589

—19.67511131

2019-10-05 2:00

5.187456156

—5.746972143

2019-10-05 4:00

—6.691857014

7.40467157

2019-10-05 6:00

4.625121377

—0.492423216

2019-10-05 8:00

—1.170682614

—9.258428257

2019-10-05 10:00

—1.310556668

—2.002683055

2019-10-05 12:00

4.600688329

—10.87059075

2019-10-05 14:00

—7.627530339

—11.52531157

2019-10-05 16:00

—10.76042899

—5.751349385

2019-10-05 18:00

2.574306227

—1.770576008

2019-10-05 20:00

—5.572719747

—3.119557196

2019-10-05 22:00

—0.095538552

—6.926277892

2019-10-06 _0:00

—1.961349036

—2.77347132

2019-10-06 2:00

—1.619540526

—2.087021785

2019-10-06 _4:00

—20.14719586

7.861728488

2019-10-06 6:00

—16.69360746

9.636867661

2019-10-06_8:00

—11.89509103

—1.548978922

2019-10-06 10:00

—4.024961149

14.00323251

2019-10-06 12:00

—8.230890015

—2.281070737

2019-10-06 14:00

—5.08368093

5.700321527

2019-10-06 16:00

—0.160322466

—1.256319784

2019-10-06 _18:00

—7.471756914

6.775298622

2019-10-06 20:00

—8.311423602

—1.827774975

2019-10-06 22:00

2.449460039

6.70380498

2019-10-07 _0:00

—1.15663589

—1.16589698

2019-10-07 2:00

—6.326835413

—0.772294048

2019-10-07 4:00

3.510579667

—6.591766357

2019-10-07 6:00

2.478321713

—6.611524748

2019-10-07 8:00

—4.895821509

3.41714969

2019-10-07 10:00

—1.558995938

—1.61826649

2019-10-07 12:00

—4.065598465

8.910410851

2019-10-07 14:00

—9.597814176

4.406493484

2019-10-07 16:00




—7.500448579

0.220261519

2019-10-07 18:00

—3.575432934

11.0150176

2019-10-07 20:00

1.869811938

—4.866135188

2019-10-07 22:00

5.610997627

5.374663291

2019-10-08 0:00

14.2434199

—10.642774

2019-10-08 2:00

4.253442172

—17.44040699

2019-10-08 4:00

—4.123648167

—4.277302455

2019-10-08 6:00

—11.0511516

—9.327064222

2019-10-08 8:00

—10.47541528

7.739409187

2019-10-08 10:00

—19.75278152

2.93200393

2019-10-08 12:00

—13.74113208

3.099904743

2019-10-08 14:00

—1.281917419

—4.741333706

2019-10-08 16:00

—1.470948078

—3.772429408

2019-10-08 18:00

3.973042717

4.257976302

2019-10-08 20:00

4.093345954

—1.583802971

2019-10-08 22:00

12.9710007

—10.57094682

2019-10-09 0:00

9.733351515

—16.92473687

2019-10-09 2:00

11.23885864

—0.363825527

2019-10-09 4:00

3.553870014

—16.94722839

2019-10-09 6:00

0.080360855

—15.65977455

2019-10-09 8:00

—4.096518537

—16.24014531

2019-10-09 10:00

2.737723304

—4.014334723

2019-10-09 12:00

—1.492528166

—2.16818769

2019-10-09 14:00

0.737582804

0.23666506

2019-10-09 16:00

—4.40155731

—5.219681121

2019-10-09 18:00

0.600455495

—1.5255633778

2019-10-09 20:00

—3.063764275

0.188788745

2019-10-09 22:00

—4.286636914

2.467989135

2019-10-10_0:00

—5.461298229

—9.966543408

2019-10-10 2:00

0.78314164

—2.036349407

2019-10-10 4:00

—9.819706636

—17.10152471

2019-10-10 6:00

4.252367873

—9.128727208

2019-10-10 _8:00

3.227399135

—6.165277459

2019-10-10 10:00

—0.113973205

—14.65965207

2019-10-10 12:00

0.19803061

—6.614001881

2019-10-10 14:00

—3.452222014

—10.50394927

2019-10-10 16:00

4.214929796

0.599955889

2019-10-10 18:00

4.118142678

—0.749231056

2019-10-10 20:00

9.516721557

0.284102528

2019-10-10 22:00

12.1403517

5.76287976

2019-10-11 0:00

7.280169597

—8.419519319

2019-10-11_2:00

10.33701592

—3.846789541

2019-10-11_4:00

—4.207682093

—5.543193401

2019-10-11_6:00

1.27991341

—2.323520096

2019-10-11_8:00

—1.682503728

9.610718079

2019-10-11 10:00

—6.397854635

16.22212737

2019-10-11 12:00

—10.40143412

20.92223821

2019-10-11 14:00

—2.070374951

17.32228983

2019-10-11 _16:00

—8.301350955

2.239040183

2019-10-11 18:00

—12.39076981

5.733744828

2019-10-11 20:00

—0.629809369

15.1610744

2019-10-11 22:00

—4.562906433

14.00884727

2019-10-12 0:00




2.461134419

10.22367691

2019-10-12 2:00

6.490935974

—12.51755521

2019-10-12 4:00

15.94967755

0.320017156

2019-10-12_6:00

0.110467681

—18.81807132

2019-10-12_8:00

4.811581422

—7.764323845

2019-10-12 10:00

5.158160624

—5.473083794

2019-10-12 12:00

8.637505601

—14.49896782

2019-10-12 14:00

3.780114463

—13.88179115

2019-10-12 16:00

13.33938539

—16.02594883

2019-10-12 18:00

13.64266422

—17.4921737

2019-10-12 20:00

—7.101572701

—7.793215864

2019-10-12 22:00

—0.254828879

—2.631647322

2019-10-13 0:00

—3.39949056

—3.461627659

2019-10-13 2:00

5.676215572

0.019893907

2019-10-13 4:00

—5.957942376

—9.155486673

2019-10-13 6:00

—11.41848726

—7.238231854

2019-10-13 8:00

—1.735349899

2.600648403

2019-10-13 10:00

—5.056425029

5.143430996

2019-10-13 12:00

1.834051737

—8.692203603

2019-10-13 14:00

—1.365200646

8.439045273

2019-10-13 16:00

11.65615743

5.41832449

2019-10-13 18:00

1.095141501

—8.059448655

2019-10-13 20:00

5.359580228

—1.516281853

2019-10-13 22:00

—5.34705484

—4.430421549

2019-10-14 0:00

—b5.258254722

6.628670504

2019-10-14 2:00

—0.449736364

—13.06466471

2019-10-14 4:00

—3.234124137

—10.06548625

2019-10-14 6:00

—2.831309859

—0.634321212

2019-10-14 8:00

6.851944804

—3.774078985

2019-10-14 10:00

0.337889335

5.159599537

2019-10-14 12:00

2.664889045

0.375988325

2019-10-14 14:00

—0.593190044

—12.90397391

2019-10-14 16:00

1.436506134

—4.650497822

2019-10-14 18:00

2.251516356

—3.559298484

2019-10-14 20:00

—6.849833225

9.477057977

2019-10-14 22:00

—6.967165963

—3.213861719

2019-10-15_0:00

—12.97785689

22.71047231

2019-10-15 2:00

—12.50862463

8.825556487

2019-10-15 4:00

—11.85489427

10.48655785

2019-10-15_6:00

—0.044307511

—4.298574565

2019-10-15 8:00

12.31673737

1.513452971

2019-10-15 10:00

7.416284669

—15.06554104

2019-10-15 12:00

7.254117497

—19.05416763

2019-10-15 14:00

16.9911556

—21.89523356

2019-10-15 16:00

11.44900087

—15.38243732

2019-10-15 18:00

16.06267875

—17.24716678

2019-10-15 20:00

5.326019468

—17.98660779

2019-10-15 22:00

3.494349302

—20.70096995

2019-10-16_0:00

—0.935694902

—8.215050922

2019-10-16 2:00

2.132753872

—5.405824339

2019-10-16_4:00

—8.511363489

—14.85748715

2019-10-16 6:00

6.774366468

—23.51571594

2019-10-16_8:00




8.225000267

—4.063901445

2019-10-16 10:00

8.145519258

—0.081399415

2019-10-16_12:00

4.944435733

—3.48751304

2019-10-16_14:00

5.922235679

—14.34155899

2019-10-16_16:00

6.189639637

—14.38267282

2019-10-16 _18:00

6.448228709

0.939893676

2019-10-16 20:00

0.304014886

—9.563322289

2019-10-16 22:00

4.139487441

—2.017730629

2019-10-17 0:00

—7.597680986

—17.24772082

2019-10-17 2:00

—0.016552363

0.699570239

2019-10-17 4:00

—1.244768813

—4.510991087

2019-10-17 6:00

11.37135621

—11.43145283

2019-10-17 _8:00

10.60684558

12.50138243

2019-10-17 10:00

10.1911861

4.31117616

2019-10-17 12:00

1.489703819

14.60422097

2019-10-17 14:00

6.773819272

15.42636957

2019-10-17 16:00

5.931556599

18.41855786

2019-10-17 18:00

—1.942468483

17.73854671

2019-10-17 20:00

5.504628495

31.36080722

2019-10-17 22:00

6.544579747

28.97055551

2019-10-18 0:00

—10.84492856

17.35289085

2019-10-18 2:00

—0.022047354

—5.917194734

2019-10-18 4:00

4.431449913

2.005495882

2019-10-18 6:00

—3.992037659

—6.925682419

2019-10-18 8:00

1.514952939

—0.917200093

2019-10-18 10:00

3.840821292

3.597910292

2019-10-18 12:00

0.909980514

0.637587945

2019-10-18 14:00

6.250614288

6.156890442

2019-10-18 16:00

12.63953909

15.72568849

2019-10-18 18:00

4.280372041

13.9736478

2019-10-18 20:00

11.93591938

5.254031846

2019-10-18 22:00

9.983642174

3.855028695

2019-10-19 0:00

2.066576645

—10.93136163

2019-10-19 2:00

0.958265293

—14.59587341

2019-10-19 4:00

—4.064050184

—13.17786649

2019-10-19 6:00

5.90595367

0.746177717

2019-10-19 8:00

19.64938131

—7.306760423

2019-10-19 10:00

18.69246281

—6.704897502

2019-10-19 12:00

4.604007965

—10.08711189

2019-10-19 14:00

5.642703386

—14.7548915

2019-10-19 16:00

13.13300125

—12.53828949

2019-10-19 18:00

9.708857305

—11.76120332

2019-10-19 20:00

—1.652980837

—11.20186448

2019-10-19 22:00

7.544984667

—11.14162492

2019-10-20 0:00

—4.62000687 —6.009961093 2019-10-20 2:00
0.40153741 8.088581448 2019-10-20 4:00
4.37899458 0.764137729 2019-10-20 6:00
5.59839774 2.166471309 2019-10-20 8:00

4.238994883

—0.810312161

2019-10-20 10:00

0.935880228

8.828190147

2019-10-20 12:00

7.841162379

—2.038321287

2019-10-20 14:00

—1.397992061

12.88330931

2019-10-20 16:00




5.113794082

5.763740716

2019-10-20 18:00

—1.619021755

15.26011191

2019-10-20 20:00

—10.45540926

22.45326596

2019-10-20 22:00

1.665237866

16.98735658

2019-10-21 0:00

—4.356563067

13.44477899

2019-10-21 2:00

—7.387529627

7.141337555

2019-10-21 4:00

—1.158001031

8.605481539

2019-10-21 6:00

13.56070024

—3.337288076

2019-10-21 8:00

4.321111039

—9.092339918

2019-10-21 10:00

6.572018424

—11.56885378

2019-10-21 12:00

6.376856945

—0.93272192

2019-10-21 14:00

9.096335248

—13.28739929

2019-10-21 16:00

4.382716952

—7.598909066

2019-10-21 18:00

6.225435608

2.487908194

2019-10-21 20:00

17.3415661

—1.293738169

2019-10-21 22:00

14.69717799

7.180350502

2019-10-22 0:00

4.310324963

10.13824022

2019-10-22 2:00

9.709458518

0.164594613

2019-10-22 4:00

—2.608252957

6.326087308

2019-10-22 6:00

0.546057442

6.741288262

2019-10-22 8:00

8.960954079

24.44553843

2019-10-22 10:00

8.600712929

7.130674946

2019-10-22 12:00

1.068440719

5.692107917

2019-10-22 14:00

0.946209292

10.1488505

2019-10-22 16:00

8.602979291

12.05745931

2019-10-22 18:00

1.957133394

7.773925543

2019-10-22 20:00

2.619555716

—0.38055868

2019-10-22 22:00

—4.068640378

14.4036658

2019-10-23 0:00

6.940666966

10.23444212

2019-10-23 2:00

—7.49555894

3.837734719

2019-10-23 4:00

5.462878087

21.78088937

2019-10-23 6:00

3.142988634

32.81836855

2019-10-23 8:00

—3.988579496

10.84547198

2019-10-23 10:00

3.351941954

10.97898958

2019-10-23 12:00

1.670862364

7.798572889

2019-10-23 14:00

—6.534346347

19.95541008

2019-10-23 16:00

—15.53287832

9.146302528

2019-10-23 18:00

—5.001624428

17.41440661

2019-10-23 20:00

—7.844017785

34.45606551

2019-10-23 22:00

—8.647644496

30.71455131

2019-10-24 0:00

—11.44294261

23.4601428

2019-10-24 2:00

—0.466211851

18.0866721

2019-10-24 4:00

—2.402079816

25.05866208

2019-10-24 6:00

—13.71959729

26.32106821

2019-10-24 8:00

—23.74552186

5.123242196

2019-10-24 10:00

—19.39861362

10.32073407

2019-10-24 12:00

—2.924186973

15.60654014

2019-10-24 14:00

—8.892646765

6.167459264

2019-10-24 16:00

—10.62263062

7.577169081

2019-10-24 18:00

3.619807307

—2.200943335

2019-10-24 20:00

—2.238580135

6.502076334

2019-10-24 22:00

—5.596212545

7.65007839

2019-10-25 0:00




—12.47041338

—5.781644495

2019-10-25 2:00

2.18814698

20.4364494

2019-10-25 4:00

—13.4512164

19.28039546

2019-10-25 6:00

2.871417431

—2.745722543

2019-10-25 8:00

2.496308486

—8.020963706

2019-10-25 10:00

11.22219059

—3.025122824

2019-10-25 12:00

3.64196395

—2.959931564

2019-10-25 14:00

5.229114239

—3.139870833

2019-10-25 16:00

—9.660667864

—2.696637448

2019-10-25 18:00

1.212220184

0.182657504

2019-10-25 20:00

—7.523455237

1.407637196

2019-10-25 22:00

—3.788651059

—6.754125228

2019-10-26 _0:00

—0.274318122

4.478653219

2019-10-26 2:00

0.505385605

5.682962502

2019-10-26 4:00

—2.596727019

—0.644215884

2019-10-26 6:00

—7.896472706

—7.477960362

2019-10-26 _8:00

—4.788059572 —11.0022461 2019-10-26 10:00
0.857391888 —18.77820102 2019-10-26 12:00
—6.272545011 —19.2289213 2019-10-26 14:00

—3.885027396

—12.22372262

2019-10-26 16:00

—14.50446466

—10.98260027

2019-10-26 18:00

—2.557772827

—25.3837186

2019-10-26 20:00

—24.40952136

—21.83214977

2019-10-26 22:00

—16.54613934

—10.61861592

2019-10-27 0:00

—14.26254067

—11.89217265

2019-10-27 2:00

—8.709764715

—8.107871906

2019-10-27 4:00

—11.99700147

—7.030496444

2019-10-27 6:00

1.615370496

—15.88361397

2019-10-27 8:00

5.307710696

—19.56335505

2019-10-27 10:00

—0.98972137

—15.74523412

2019-10-27 12:00

6.297751717

—13.3963838

2019-10-27 14:00

5.255304853

—25.3037585

2019-10-27 16:00

6.232720711

—27.21458511

2019-10-27 18:00

7.692536723

—28.81107708

2019-10-27 20:00

4.50695297

—11.49258315

2019-10-27 22:00

—6.594472035

—11.32215878

2019-10-28 0:00

—15.37554111

—17.974838911

2019-10-28 2:00

—23.70439012

—15.68658525

2019-10-28 4:00

—10.55950698

—8.7244849

2019-10-28 6:00

—16.20504852

—6.133435562

2019-10-28 8:00

—14.75209055

—4.788096321

2019-10-28 10:00

—20.70223989

—7.043149064

2019-10-28 12:00

—15.61681748

—15.07394837

2019-10-28 14:00

—6.651116793

—17.7776968

2019-10-28 16:00

—1.301311461

—36.8742827

2019-10-28 18:00

2.161259148

—34.25152442

2019-10-28 20:00

5.567968943

—29.45472747

2019-10-28 22:00

—6.581972168

—19.37116761

2019-10-29 0:00

—8.832432216

—18.83249592

2019-10-29 2:00

—29.07089835

—33.30476871

2019-10-29 4:00

—17.90605634

—28.62232506

2019-10-29 6:00

—12.12846919

—18.43022577

2019-10-29 8:00




—4.427202841

—21.3019505

2019-10-29 10:00

—20.34531195

—10.07890697

2019-10-29 12:00

—16.65423657

—24.71744788

2019-10-29 14:00

—8.426306749

—29.08968873

2019-10-29 16:00

4.643667314

—34.25365209

2019-10-29 18:00

2.550389871

—40.49706328

2019-10-29 20:00

7.200136388

—31.60405013

2019-10-29 22:00

2.84610738

—20.03974239

2019-10-30 0:00

4.024805146

—27.67682097

2019-10-30 2:00

—2.323479407

—11.94268079

2019-10-30 4:00

—8.106437505

—13.36164411

2019-10-30 6:00

—11.22898665

—19.14216813

2019-10-30 _8:00

—13.0163265

1.676216682

2019-10-30 10:00

—11.19564987

—0.615064326

2019-10-30 12:00

—5.659474053

0.959098317

2019-10-30 14:00

—2.044768417

—9.363697147

2019-10-30 16:00

2.428409487

—25.2282744

2019-10-30 18:00

—0.108320687

—17.19582359

2019-10-30 20:00

—3.278705323

—30.78344362

2019-10-30 22:00

—13.98254584

—26.11048203

2019-10-31 0:00

0.422077674

—16.04341928

2019-10-31 2:00

—7.699048021

—1.534309635

2019-10-31 4:00

2.428699534

—9.488898761

2019-10-31 6:00

—3.674470856

—10.22687568

2019-10-31 8:00

3.745183453

—3.13057799

2019-10-31 10:00

—2.141669622

—1.993049887

2019-10-31 12:00

1.381958107

8.105581506

2019-10-31 14:00

8.107649039

—7.601245255

2019-10-31 16:00

1.283148827

1.372945422

2019-10-31 18:00

4.125484062

—4.146615606

2019-10-31 20:00

1.165341249

—6.451138762

2019-10-31 22:00

—6.609795669

—7.339659568

2019-11-01_0:00

—0.445379602

—4.484067255

2019-11-01 2:00

—0.496780509

—5.184652694

2019-11-01 4:00

—10.83068039

—8.04274552

2019-11-01 6:00

0.136064909

8.430028798

2019-11-01_8:00

3.15632255

8.000969605

2019-11-01 10:00

—3.145174488

—1.508702254

2019-11-01 12:00

—1.941499058

7.599485775

2019-11-01 14:00

0.046587404

8.944868275

2019-11-01 16:00

—3.203299268

—5.90243012

2019-11-01 18:00

—3.304861801

—9.368689363

2019-11-01 20:00

—3.628043039

—17.41963737

2019-11-01 22:00

—3.944455375

—12.22777493

2019-11-02_0:00

—7.617259945

—14.13700456

2019-11-02 2:00

—11.15082901

—13.09141249

2019-11-02 4:00

—4.630815154

—0.239792796

2019-11-02 6:00

0.469393159

—2.05608534

2019-11-02 8:00

—3.782796477

—1.89647183

2019-11-02 10:00

3.74695681

—11.33622529

2019-11-02 12:00

—1.327735661

—13.89665311

2019-11-02 14:00

11.38548045

—8.676472866

2019-11-02 16:00




5.447623791

4.696803459

2019-11-02 18:00

2.251094964

—8.486342291

2019-11-02 20:00

8.552780374

—1.769869466

2019-11-02 22:00

10.83811788

—13.26780266

2019-11-03 0:00

10.65076453

1.185626401

2019-11-03 2:00

5.382704517

—b5.241557167

2019-11-03 4:00

—6.530226283

0.508915092

2019-11-03 6:00

3.55997086

5.137922077

2019-11-03 8:00

—3.418006264

—0.153502371

2019-11-03 10:00

—1.409777283

21.25832742

2019-11-03 12:00

—2.02954302

15.78192094

2019-11-03 14:00

—1.876847931

33.20851857

2019-11-03 16:00

—4.249839377

39.90130099

2019-11-03 18:00

0.027673552

49.31777672

2019-11-03 20:00

2.229613245

31.37409487

2019-11-03 22:00

6.266963668

9.518289919

2019-11-04 0:00

—1.066472027

8.987227613

2019-11-04 2:00

2.52309988

1.659468263

2019-11-04 4:00

2.540410753

6.765863272

2019-11-04 6:00

1.322808234

3.834785385

2019-11-04 8:00

8.864061633

11.00040697

2019-11-04 10:00

11.58926692

—1.884478805

2019-11-04 12:00

13.99486464

5.645569508

2019-11-04 14:00

7.269905802

5.217947849

2019-11-04 16:00

7.63465475

22.71024176

2019-11-04 18:00

1.629034311

17.66871794

2019-11-04 20:00

2.486539893

6.592139734

2019-11-04 22:00

—0.262128938

6.860073023

2019-11-05_0:00

—5.942264244

—3.963116518

2019-11-05 2:00

—4.388759214

8.435670714

2019-11-05 4:00

—5.75539351

—6.037838666

2019-11-05 6:00

—5.173214602

1.175715179

2019-11-05 8:00

—7.275607842

—6.465170314

2019-11-05 10:00

—0.931872837

—8.17220082

2019-11-05 12:00

—4.718504039

—3.603436996

2019-11-05 14:00

—5.131754481

—13.73779872

2019-11-05 16:00

7.297129903

—13.3812867

2019-11-05 18:00

10.51048377

—25.68703918

2019-11-05 20:00

1.009975058

—15.53338854

2019-11-05 22:00

1.154122962

—3.738438372

2019-11-06 0:00

10.08960211

—7.136198732

2019-11-06 2:00

7.756531198

—0.653392868

2019-11-06 4:00

—16.21650022

1.641944554

2019-11-06 _6:00

—7.889855582

7.536594098

2019-11-06_8:00

—6.890394565

6.811031195

2019-11-06_10:00

—3.507683549

—1.255726168

2019-11-06 12:00

—3.703728284

7.495481704

2019-11-06 14:00

0.174954456

9.226258762

2019-11-06 16:00

9.850985843

6.106349763

2019-11-06 18:00

11.15520651

10.87868635

2019-11-06 20:00

8.254889715

5.411750805

2019-11-06 22:00

2.598422251

0.345334801

2019-11-07 0:00




4.435671042

2.806238385

2019-11-07 2:00

8.575368607

—4.490961429

2019-11-07 4:00

—4.814527855

—8.297163364

2019-11-07 6:00

9.317053645

—8.400164584

2019-11-07 8:00

5.797626831

—1.779821866

2019-11-07 10:00

4.870724462

—3.309108665

2019-11-07 12:00

4.674818151

—8.327159762

2019-11-07 14:00

—2.665787823

3.647809966

2019-11-07 16:00

—9.001100456

16.83306358

2019-11-07 18:00

—14.90596556

10.26328602

2019-11-07 20:00

—20.00098529

28.95441604

2019-11-07 22:00

—1.390433051

14.7107753

2019-11-08 0:00

—6.285678484

23.95724698

2019-11-08 2:00

—4.229793681

16.22481644

2019-11-08 4:00

5.020660652

—2.207153571

2019-11-08 6:00

—16.67212828

10.04717855

2019-11-08 8:00

—18.37242367

7.338659746

2019-11-08 10:00

—17.49656902

—2.759275179

2019-11-08 12:00

—13.94674352

5.792707484

2019-11-08 14:00

—10.93287622

33.08598525

2019-11-08 16:00

—8.569486371

50.54872076

2019-11-08 18:00

—4.646845212

65.98338156

2019-11-08 20:00

—0.292384041

39.00510124

2019-11-08 22:00

1.978451098

38.02759556

2019-11-09 0:00

10.61893462

34.7441229

2019-11-09 2:00

19.1539199

14.07486514

2019-11-09 4:00

—10.84525399

—1.295245755

2019-11-09 6:00

—6.651146723

—2.205897733

2019-11-09 8:00

—18.71833694

2.727340838

2019-11-09 10:00

—3.174588741

6.575934128

2019-11-09 12:00

—4.779698111

5.272933986

2019-11-09 14:00

—6.028978573

19.08495918

2019-11-09 16:00

—1.838779863

8.755080853

2019-11-09 18:00

—7.634846764

11.21355063

2019-11-09 20:00

—8.522455503

20.60658957

2019-11-09 22:00

—4.355844271

1.378693884

2019-11-10_0:00

—13.37354909

8.771111204

2019-11-10 2:00

—12.16105595

—16.67273539

2019-11-10 4:00

0.948527361

—19.40379943

2019-11-10 6:00

3.566512667

—12.76778663

2019-11-10 8:00

—0.122627802

—22.6080906

2019-11-10 10:00

2.288768669

—13.32643554

2019-11-10 12:00

9.066105456

—20.36357059

2019-11-10 14:00

4.975686889

—15.65627389

2019-11-10 16:00

4.200100993

—30.15197817

2019-11-10 18:00

1.474908995

—34.15005478

2019-11-10 20:00

1.597743995

—23.56274323

2019-11-10 22:00

0.023956683

—14.42229277

2019-11-11_0:00

0.766976154

—13.44822094

2019-11-11 2:00

6.235299136

—0.158809346

2019-11-11 _4:00

6.462768392

19.06534032

2019-11-11_6:00

10.63122194

5.854846049

2019-11-11_8:00




7.045302598

17.76868844

2019-11-11 10:00

5.621554195

5.647593595

2019-11-11 12:00

10.34929441

—3.121081266

2019-11-11 14:00

5.677438644

—5.664316608

2019-11-11 16:00

0.203433079

1.836365553

2019-11-11 18:00

3.66154282

0.485715456

2019-11-11 20:00

13.7402664

—8.812945555

2019-11-11 22:00

15.27946585

—2.45869159

2019-11-12 0:00

20.07663206

11.89079152

2019-11-12 2:00

53.69557274

2.523421554

2019-11-12 4:00

57.43453576

9.699246645

2019-11-12 6:00

23.06754447

14.64712879

2019-11-12 8:00

6.631145525

11.5016485

2019-11-12 10:00

—4.046540393

19.1950525

2019-11-12 12:00

—5.855312628

19.02906508

2019-11-12 14:00

—12.86570011

50.16070874

2019-11-12 16:00

—10.82451175

36.70713997

2019-11-12 18:00

—9.57416114

56.5053199

2019-11-12 20:00

—16.48625782

40.25629674

2019-11-12 22:00

—7.832051217

23.74962294

2019-11-13 0:00

—1.476171815

33.14167061

2019-11-13 2:00

—6.494131229

24.83165372

2019-11-13 4:00

1.849457698

20.06497488

2019-11-13 6:00

3.321180727

16.16809057

2019-11-13 8:00

7.764948495

9.72254031

2019-11-13 10:00

—4.538681994

22.61457396

2019-11-13 12:00

—2.456695832

12.10927455

2019-11-13 14:00

—7.200385399

31.4649031

2019-11-13 16:00

—15.9733684

34.62414628

2019-11-13 18:00

—9.980680311

48.05736757

2019-11-13 20:00

—3.958496662

39.55065463

2019-11-13 22:00

—2.301356863

35.22883569

2019-11-14 0:00

—3.740468656

28.92147554

2019-11-14 2:00

7.495580595

15.9467438

2019-11-14 4:00

—5.676290575

18.91177723

2019-11-14 6:00

—3.149064904

10.08564365

2019-11-14 8:00

—6.692730409

24.02521486

2019-11-14 10:00

—14.13089006

13.03849987

2019-11-14 12:00

—21.07121179

14.12530614

2019-11-14 14:00

—12.54066666

20.88554585

2019-11-14 16:00

—4.505076583

24.6518055

2019-11-14 18:00

—9.413708111

14.07128308

2019-11-14 20:00

—12.41486336

10.25466457

2019-11-14 22:00

0.828294729

23.68128451

2019-11-15_0:00

2472711584

26.74169465

2019-11-15 2:00

4.031610631

20.27265275

2019-11-15 4:00

8.723109887

14.15411894

2019-11-15 6:00

—0.949631119

4.48776262

2019-11-15 8:00

8.286574894

8.769213912

2019-11-15 10:00

4.704231629

12.25083382

2019-11-15 12:00

—6.561743645

0.308070986

2019-11-15 14:00

4.82912022

19.13490726

2019-11-15 16:00




—4.88183319

7.851978598

2019-11-15 18:00

—2.401566562

18.97174313

2019-11-15 20:00

—1.632186507

21.47583944

2019-11-15 22:00

—2.408355353

10.31877239

2019-11-16_0:00

—3.052594498

0.782820729

2019-11-16 _2:00

—7.784492858

2.834767826

2019-11-16 4:00

—0.621678207

2.936006749

2019-11-16_6:00

2.798654744

2.530181167

2019-11-16 8:00

—4.139804056

—6.881749841

2019-11-16_10:00

2.248763998

—13.9406647

2019-11-16 12:00

6.019830874

4.523123995

2019-11-16_14:00

—0.983298658

—1.919342379

2019-11-16_16:00

3.453383907

7.922271161

2019-11-16 18:00

3.262628384

6.232536673

2019-11-16 20:00

9.501831134

8.986300154

2019-11-16 22:00

11.79879503

11.80392549

2019-11-17 0:00

14.37885962

—6.937468967

2019-11-17 2:00

13.74591429

9.143147201

2019-11-17 4:00

16.83848755

—3.254772123

2019-11-17 6:00

16.07765317

—5.203133839

2019-11-17 8:00

—0.687022206

2.112270581

2019-11-17 10:00

—0.946687228

4.277008846

2019-11-17 12:00

—9.591292191

20.21748116

2019-11-17 14:00

—10.34302884

10.07539463

2019-11-17 16:00

—3.084632948

26.39634948

2019-11-17 18:00

—0.788007228

25.94927889

2019-11-17 20:00

—9.092678385

8.686827951

2019-11-17 22:00

1.620311571

3.655115596

2019-11-18 0:00

—5.372390689

3.028503279

2019-11-18 2:00

—2.999394252

—0.880778095

2019-11-18 4:00

—0.56052767

4.952201731

2019-11-18 6:00

3.813022591

—3.193985796

2019-11-18 8:00

4.063212172

—7.190584225

2019-11-18 10:00

8.206805487

—1.457222482

2019-11-18 12:00

17.97630055

—0.356116868

2019-11-18 14:00

11.33853112

—20.71155188

2019-11-18 16:00

7.775220722

—26.6770627

2019-11-18 18:00

8.82586893

—12.80782592

2019-11-18 20:00

—0.779564065

—11.75146665

2019-11-18 22:00

—4.350808411

—4.504419192

2019-11-19 0:00

0.372091004

—4.98848241

2019-11-19 2:00

3.095483449

2.835292308

2019-11-19 4:00

—3.863511233

8.477634324

2019-11-19 6:00

3.001049917

—4.342795475

2019-11-19 8:00

—2.969335935

—2.866486612

2019-11-19 10:00

—8.041244954

5.884456595

2019-11-19 12:00

3.102694121

—12.10325789

2019-11-19 14:00

2.901584104

—17.824606

2019-11-19 16:00

2.475833161

—7.93708379

2019-11-19 18:00

1.420295796

—17.56183151

2019-11-19 20:00

—0.226247557

—18.44084422

2019-11-19 22:00

—10.87244032

—17.37337398

2019-11-20 0:00




—10.02215482

—12.15581261

2019-11-20 2:00

1.180870607

0.090889988

2019-11-20 4:00

—3.650723579

—0.962009697

2019-11-20 6:00

—16.59132172

—2.927290392

2019-11-20 8:00

—3.051623148

—2.438467434

2019-11-20 10:00

—5.724092189

—38.0561190399

2019-11-20 12:00

3.772823307

—16.95970502

2019-11-20 14:00

—5.211854426

—0.611486609

2019-11-20 16:00

—1.201091822

—3.162992945

2019-11-20 18:00

1.277323544

—5.063270797

2019-11-20 20:00

6.46737094

—11.01591007

2019-11-20 22:00

2.787643167

—11.77408082

2019-11-21 0:00

—2.513944814

—6.687227627

2019-11-21 2:00

5.024428236

—12.56097683

2019-11-21 4:00

—1.654995877

—2.313486685

2019-11-21 6:00

3.618292962

1.858468384

2019-11-21 8:00

5.405331939

—2.285004324

2019-11-21 10:00

6.54708615

8.714042993

2019-11-21 12:00

—1.150578143

—6.847475463

2019-11-21 14:00

—2.105285656

0.412324903

2019-11-21 16:00

2.201998122

1.150572599

2019-11-21 18:00

5.627555399

11.62716449

2019-11-21 20:00

4.60479357

14.41148196

2019-11-21 22:00

0.430025356

9.13604633

2019-11-22 0:00

—8.264932538

10.19589502

2019-11-22 2:00

—8.591100174

4121851883

2019-11-22 4:00

—7.846332739

—6.184335094

2019-11-22 6:00

—12.33224812

7.440591579

2019-11-22 8:00

—5.575879974

5.218553716

2019-11-22 10:00

0.307096727

8.767847564

2019-11-22 12:00

—6.438209001

6.258047844

2019-11-22 14:00

—2.787269968

3.846821527

2019-11-22 16:00

0.530732424

6.606606767

2019-11-22 18:00

—1.871989835

4.04921673

2019-11-22 20:00

4.377664561

—6.201735676

2019-11-22 22:00

1.497509826

—9.924029114

2019-11-23 0:00

—1.731655562

—4.774052067

2019-11-23 2:00

—1.083625435

17.54018537

2019-11-23 4:00

—10.8481443

6.211273735

2019-11-23 6:00

—6.006988975

9.447797445

2019-11-23 8:00

—7.377862353

20.73152537

2019-11-23 10:00

—7.681511527

24.79027349

2019-11-23 12:00

—13.69676946

25.54093241

2019-11-23 14:00

—12.42264427

16.5614109

2019-11-23 16:00

—10.93560445

24.43586196

2019-11-23 18:00

—10.53425732

12.51273369

2019-11-23 20:00

—17.38173841

18.01899391

2019-11-23 22:00

—0.629571983

16.65943439

2019-11-24 0:00

—2.431820775

—3.950894224

2019-11-24 2:00

0.892932854

—9.173574825

2019-11-24 4:00

—3.807747811

—7.747818793

2019-11-24 6:00

—8.753667519

—9.525907452

2019-11-24 8:00




—15.44234387

—8.475010961

2019-11-24 10:00

—6.571504911

—5.645622044

2019-11-24 12:00

—3.443829751

1.572444324

2019-11-24 14:00

—12.20294258

1.770375145

2019-11-24 16:00

—7.942181545

6.017194766

2019-11-24 18:00

—14.35682745

18.53980972

2019-11-24 20:00

—20.75367831

22.99179653

2019-11-24 22:00

—14.23085682 13.4948723 2019-11-25 0:00
—2.56202561 14.5010139 2019-11-25 2:00
—2.620447883 9.90617645 2019-11-25 4:00
1.14920677 3.489526492 2019-11-25 6:00

—15.56639476

6.545558214

2019-11-25 8:00

—11.21892417

0.287272858

2019-11-25 10:00

—19.46565406

—6.024591573

2019-11-25 12:00

—21.39208967

—9.634002449

2019-11-25 14:00

—12.79292352

6.814423056

2019-11-25 16:00

—14.32543187

5.015582669

2019-11-25 18:00

—18.21563374

—13.06689592

2019-11-25 20:00

—22.85460754

7.20718288

2019-11-25 22:00

—14.92702225

—2.706921364

2019-11-26 0:00

—12.38112408

—11.93187243

2019-11-26 2:00

—8.304944014

—10.12491054

2019-11-26 4:00

2.745383024

—9.442558245

2019-11-26 6:00

—9.577064244

—3.58408765

2019-11-26 8:00

—12.503286 —0.449092022 2019-11-26 10:00
—11.35848052 1.076667176 2019-11-26 12:00
—15.4836703 —4.470036424 2019-11-26 14:00

—20.93327267

—0.72341548

2019-11-26 16:00

—22.68612744

—4.224599194

2019-11-26 18:00

—23.34418002

9.433936115

2019-11-26 20:00

—26.54912068

—5.775849972

2019-11-26 22:00

—29.01561988

—4.127412806

2019-11-27 0:00

—32.68455959

—15.39586424

2019-11-27 2:00

—23.56559222

—10.42030302

2019-11-27 4:00

—13.31816755

—18.08514694

2019-11-27 6:00

—5.582654977

—5.652723709

2019-11-27 8:00

—14.09144732

—3.227553759

2019-11-27 10:00

—20.94439453

—7.997635277

2019-11-27 12:00

—23.95336741

3.048421327

2019-11-27 14:00

—23.18156339

7.188134387

2019-11-27 16:00

—20.66199173

—5.394846811

2019-11-27 18:00

—14.40312682

—1.945680566

2019-11-27 20:00

—10.21369304

—6.927972923

2019-11-27 22:00

—15.48489699

1.336212369

2019-11-28 0:00

—13.99427351

—6.162224039

2019-11-28 2:00

—7.627348209

6.398324142

2019-11-28 4:00

—11.04627808

—0.463967027

2019-11-28 6:00

—2.945405742

—10.03566013

2019-11-28 8:00

—15.92550363

—0.087845347

2019-11-28 10:00

—7.413282308

—15.80889679

2019-11-28 12:00

—13.9512

—21.31525097

2019-11-28 14:00

—16.55109709

—24.44649101

2019-11-28 16:00




—14.14143506

—15.34385114

2019-11-28 18:00

—7.382085273

—9.789343922

2019-11-28 20:00

—6.583940169

—18.33865122

2019-11-28 22:00

—5.305551668

—12.67542754

2019-11-29 0:00

—0.097850151

—24.10453641

2019-11-29 2:00

—9.38012226

—8.689508787

2019-11-29 4:00

—10.79890465

—7.69862471

2019-11-29 6:00

—11.94539115

—14.28680873

2019-11-29 8:00

—9.020207176

—11.85811046

2019-11-29 10:00

1.044679048

—3.589739876

2019-11-29 12:00

—1.208330128

—12.50408797

2019-11-29 14:00

—3.832063484

—22.51022153

2019-11-29 16:00

—1.321569437

—29.51586387

2019-11-29 18:00

—4.351509791

—29.55763278

2019-11-29 20:00

0.810857025

—23.00599812

2019-11-29 22:00

—3.765584885

—16.86801807

2019-11-30 0:00

—1.292597304

—7.590191826

2019-11-30 2:00

—5.868101998

—8.251245758

2019-11-30 4:00

2.578388569

6.115403841

2019-11-30 6:00

—2.738566024

—2.786999861

2019-11-30 8:00

—0.585956665

0.710474655

2019-11-30 10:00

4.921083713

7.315266379

2019-11-30 12:00

2.198443898

—11.28646939

2019-11-30 14:00

3.839716002

—25.65647704

2019-11-30 16:00

2.354013145

—12.34839395

2019-11-30 18:00

3.885019166

—10.29352469

2019-11-30 20:00

1.957110898

—6.427270155

2019-11-30 22:00

—1.310026597

—7.474050696

2019-12-01_0:00

0.559488148

20.5614467

2019-12-01 2:00

4.496392674

12.0081066

2019-12-01 4:00

—1.154784129

15.90502975

2019-12-01 6:00

10.05591194

14.24300224

2019-12-01 8:00

0.874012583

7.083268616

2019-12-01 10:00

0.500141063

16.58852408

2019-12-01 12:00

3.786406042

5.454682578

2019-12-01 14:00

4.838465521

6.276513668

2019-12-01 16:00

1.667630401

3.220681829

2019-12-01 18:00

—0.3379108

—1.668828322

2019-12-01 20:00

3.816395834

7.553594822

2019-12-01 22:00

11.10617657

7.918683014

2019-12-02 0:00

6.057381799

10.95074587

2019-12-02 2:00

8.598583804

5.995854691

2019-12-02 4:00

6.787848796

9.951746621

2019-12-02 6:00

13.15474818

—2.690273893

2019-12-02_8:00

6.495951474

13.74062495

2019-12-02 10:00

3.255379646

1.573485973

2019-12-02 12:00

5.865251413

1.263400568

2019-12-02 14:00

4.857244388

2.67856994

2019-12-02 16:00

5.462990307

10.90228636

2019-12-02 18:00

10.6350239

0.953688073

2019-12-02 20:00

10.11254822

—6.020159586

2019-12-02 22:00

13.63721041

5.550118972

2019-12-03 0:00




5.195182062

8.597976495

2019-12-03 2:00

8.197634687

3.601589419

2019-12-03 4:00

12.70194257

8.767158235

2019-12-03 6:00

7.274008226

11.34646757

2019-12-03 8:00

6.045080904

—3.138254066

2019-12-03 10:00

0.942928219

12.22908734

2019-12-03 12:00

—0.655132014

—6.415702174

2019-12-03 14:00

1.459043377

10.73442772

2019-12-03 16:00

—2.556091146

—0.463517183

2019-12-03 18:00

11.13235106

—3.427648544

2019-12-03 20:00

4.151040825

4.480627519

2019-12-03 22:00

5.095281383

0.038630647

2019-12-04 0:00

13.98501867

13.20887478

2019-12-04 2:00

10.37341832

5.182229566

2019-12-04 4:00

3.592439327

2.850670497

2019-12-04 6:00

3.176356504

12.37864126

2019-12-04 8:00

6.754874245

6.123698863

2019-12-04 10:00

6.892341362

3.424014986

2019-12-04 12:00

15.19928207

0.405305065

2019-12-04 14:00

12.21466747

6.467031722

2019-12-04 16:00

4.992352496

19.47867543

2019-12-04 18:00

8.720512029

12.62734574

2019-12-04 20:00

—2.194738438

—2.027292026

2019-12-04 22:00

1.464433135

17.06020016

2019-12-05 0:00

8.95755676 —6.391160691 2019-12-05 2:00
9.073769145 7.192070716 2019-12-05 4:00
3.24866257 8.970850056 2019-12-05 6:00
4.55790094 —4.551932117 2019-12-05 8:00

0.915028111

—2.688911111

2019-12-05 10:00

—4.533037406

15.15198465

2019-12-05 12:00

2.588108099

1.567327236

2019-12-05 14:00

4.652763435

—1.592092532

2019-12-05 16:00

0.425112981

11.02886287

2019-12-05 18:00

—1.483636592

5.191235269

2019-12-05 20:00

4.750127521

—4.041796994

2019-12-05 22:00

—0.908421666

—4.631273961

2019-12-06 _0:00

8.627526667

—18.35867093

2019-12-06 2:00

5.544489918

—0.206120055

2019-12-06 4:00

6.667777941

1.442755194

2019-12-06 _6:00

—0.576031334

—7.670418466

2019-12-06 8:00

3.361091031

1.064695212

2019-12-06 10:00

—0.498712401

9.632845545

2019-12-06 12:00

—6.481379522

11.12045657

2019-12-06 14:00

—2.981438492

3.13970621

2019-12-06_16:00

3.698200469

7.616467697

2019-12-06 18:00

2.403536154

8.341182572

2019-12-06 20:00

0.295631806

8.97947993

2019-12-06 22:00

—0.368394897

17.82522387

2019-12-07 0:00

2.34954145

—6.215803041

2019-12-07 2:00

—1.225282941 —3.94035754 2019-12-07 4:00
12.53982743 —6.453337713 2019-12-07 6:00
4.445653752 2.57442257 2019-12-07 8:00




—2.415395539

6.960830383

2019-12-07 10:00

—0.752632297

—0.887027395

2019-12-07 12:00

—0.052511115

3.209414877

2019-12-07 14:00

—12.5798558 11.1083611 2019-12-07 16:00
—17.11204451 12.78848127 2019-12-07 18:00
—12.8315152 13.70138534 2019-12-07 20:00

0.637797452

—4.467837206

2019-12-07 22:00

—2.868525445

—3.893647997

2019-12-08 0:00

—3.253330079

—2.976352114

2019-12-08 2:00

3.349227107 —6.7886933 2019-12-08 4:00
3.705886666 —16.57416747 2019-12-08 6:00
1.888988871 1.73429994 2019-12-08 8:00

—5.210239481

—10.21962188

2019-12-08 10:00

5.3204206

—5.355042296

2019-12-08 12:00

0.029460873

9.328806168

2019-12-08 14:00

0.597322608

12.1571125

2019-12-08 16:00

—3.645169448

6.031297199

2019-12-08 18:00

—5.407970267

18.07966554

2019-12-08 20:00

—12.17873644

6.412609193

2019-12-08 22:00

—21.1000984

13.85298537

2019-12-09 0:00

—13.8816033

—2.479133314

2019-12-09 2:00

—12.35319342

—1.215552801

2019-12-09 4:00

—9.487294081

—6.62502137

2019-12-09 6:00

—4.962201548

—1.179344611

2019-12-09 8:00

4.67995119

—8.519306489

2019-12-09 10:00

—7.508190602

—11.80578489

2019-12-09 12:00

—5.558375367

0.187750542

2019-12-09 14:00

—9.654878754

—8.524879299

2019-12-09 16:00

—8.752859528

—5.216533363

2019-12-09 18:00

—13.38307241

—15.12050973

2019-12-09 20:00

—1.315599429

4.459368477

2019-12-09 22:00

—0.192400221

4.528490858

2019-12-10 0:00

0.577422512

—10.96526113

2019-12-10 2:00

—0.385716066

5.116913896

2019-12-10 4:00

5.959426741

3.997715033

2019-12-10 6:00

0.900730726

12.37743597

2019-12-10 8:00

—24.84484427

6.970977693

2019-12-10 10:00

—8.307849324 15.0845825 2019-12-10 12:00
—6.467809491 12.72225345 2019-12-10 14:00
—11.50569242 9.72304111 2019-12-10 16:00
—11.05390451 1.891016766 2019-12-10 18:00
—3.953741904 —2.2832335 2019-12-10 20:00

—3.540404381

10.86495397

2019-12-10 22:00

—3.301463851

1.447496588

2019-12-11_0:00

—3.204931394

9.208432947

2019-12-11 2:00

—11.34230666

13.65995933

2019-12-11 4:00

—7.016787953

2.956649141

2019-12-11 6:00

8.041507092

3.612610198

2019-12-11_8:00

5.838918302

5.031295768

2019-12-11 10:00

—1.699092174

1.285260652

2019-12-11 12:00

—1.152300587

—0.194107771

2019-12-11 14:00

—6.149748842

9.328130401

2019-12-11 16:00




—15.53692438

9.784209774

2019-12-11 18:00

—3.186648208

0.763929459

2019-12-11 20:00

—3.852542407

1.972825364

2019-12-11 22:00

—5.205914066

14.48509524

2019-12-12 0:00

6.178837953

15.43223006

2019-12-12 2:00

7.67957953

—1.494663372

2019-12-12 4:00

8.180539196

10.09434548

2019-12-12 6:00

19.18727851

2.083669482

2019-12-12 8:00

3.081958605

—8.074979705

2019-12-12 10:00

—6.809332046

—1.931579543

2019-12-12 12:00

1.422335289

—4.465421881

2019-12-12 14:00

—1.832680531

5.789067011

2019-12-12 16:00

—12.70853184

10.05122259

2019-12-12 18:00

—4.476663379

9.107250929

2019-12-12 20:00

—3.468029348

0.555883456

2019-12-12 22:00

4.847644985

0.518959255

2019-12-13 0:00

—2.878725293

0.416105468

2019-12-13 2:00

8.182489772

1.293949864

2019-12-13 4:00

0.810822103

—0.116946513

2019-12-13 6:00

0.795529552

—9.087982555

2019-12-13 8:00

—5.83093708

—1.651080911

2019-12-13 10:00

—6.853724007

—5.635116727

2019-12-13 12:00

—7.299653901

16.99174394

2019-12-13 14:00

—3.768805301

15.68269175

2019-12-13 16:00

—11.67001534

8.920036906

2019-12-13 18:00

—11.33677408

1.24698175

2019-12-13 20:00

—24.83696684

9.984955724

2019-12-13 22:00

—9.432676022

0.546176935

2019-12-14 0:00

—11.09140124

1.307084823

2019-12-14 2:00

—2.5631829512

—14.56764056

2019-12-14 4:00

3.016456043

—2.592298814

2019-12-14 6:00

8.014274457

—22.88065453

2019-12-14 8:00

2.581809727

—7.160354165

2019-12-14 10:00

—1.389862234

—11.75988714

2019-12-14 12:00

—2.276209253

—12.73134686

2019-12-14 14:00

7.629417035

—22.77468981

2019-12-14 16:00

14.23915875

—26.10653089

2019-12-14 18:00

5.243862174

—19.91116017

2019-12-14 20:00

—3.987856288

—5.731519817

2019-12-14 22:00

0.781688372

—2.719299448

2019-12-15 0:00

—4.29873194

—0.946713025

2019-12-15 2:00

—9.783756586

2.954383562

2019-12-15 4:00

1.750163898

—6.527170616

2019-12-15 6:00

1.808494869

0.181537251

2019-12-15 8:00

—10.48547184

—0.38081472

2019-12-15 10:00

—3.975262041

—5.188204418

2019-12-15 12:00

0.417069491

—4.421871341

2019-12-15 14:00

7.89693338

—5.103615504

2019-12-15 16:00

—8.3421773

—1.961667364

2019-12-15 18:00

1.377725653

—3.566181305

2019-12-15 20:00

3.161973943

—5.135807117

2019-12-15 22:00

3.634694795

—9.271380329

2019-12-16 _0:00




—5.460642923

—8.5631839927

2019-12-16 2:00

1.774112082

—9.590718261

2019-12-16 _4:00

4.389087012

—5.846544566

2019-12-16_6:00

—7.445253301

—14.36771758

2019-12-16_8:00

4.513595816

—9.604503612

2019-12-16 10:00

1.862873996

—15.09238303

2019-12-16 12:00

7.727680777

—6.01133709

2019-12-16 14:00

—3.939208318

—6.87249929

2019-12-16 16:00

—1.165594115

8.174649682

2019-12-16 _18:00

—7.162609839

—3.576029701

2019-12-16 20:00

2.405927879

4.244322583

2019-12-16 22:00

—1.993376892

0.443280199

2019-12-17 0:00

—3.963763785

—7.364485659

2019-12-17 2:00

—1.002294196

—0.257979284

2019-12-17 4:00

—10.0905139

—9.803732645

2019-12-17 6:00

—11.1451731

—4.047185621

2019-12-17 8:00

1.470797959

—12.55229828

2019-12-17 10:00

—1.654597001

—11.94261778

2019-12-17 12:00

—9.915566042

—9.119000077

2019-12-17 14:00

—1.594510837

—0.002458546

2019-12-17 16:00

—1.089593478

1.824296148

2019-12-17 18:00

—0.257794543

3.751388677

2019-12-17 20:00

10.78350194

—16.205983

2019-12-17 22:00

0.326529737

—14.22220337

2019-12-18 0:00

7.923164492

—10.00717591

2019-12-18 2:00

2.578955454

3.616702876

2019-12-18 4:00

—5.418771398

—9.714281836

2019-12-18 6:00

—9.039735156

—11.76029245

2019-12-18 8:00

1.258533589

—19.44878479

2019-12-18 10:00

—7.708179643

—4.487358828

2019-12-18 12:00

—5.460900888

—11.11995616

2019-12-18 14:00

—5.562756444

—15.29374051

2019-12-18 16:00

—0.596003835

—1.479779629

2019-12-18 18:00

—0.724983239

—11.54547001

2019-12-18 20:00

0.733603803

—11.27348818

2019-12-18 22:00

3.790944069

—13.99264363

2019-12-19 0:00

—6.253568234

—15.38918521

2019-12-19 2:00

—8.57638415

—5.684694553

2019-12-19 4:00

—11.09611346

—7.182035914

2019-12-19 6:00

5.843634807 —11.0416596 2019-12-19 8:00
6.426698217 —23.25342122 2019-12-19 10:00
9.407398212 —5.08798188 2019-12-19 12:00
—1.694574604 —8.25010754 2019-12-19 14:00
17.29942528 —10.2603336 2019-12-19 16:00

6.989738262

—18.57283615

2019-12-19 18:00

11.11608929

—31.17663697

2019-12-19 20:00

4.292763803

—19.3517314

2019-12-19 22:00

13.25347385

—29.74439114

2019-12-20 0:00

14.74203736

—28.33883082

2019-12-20 2:00

4.184184307

—20.79402292

2019-12-20 4:00

—1.805919233

—3.601086191

2019-12-20 6:00

5.237473852

8.101278473

2019-12-20 8:00




8.447531187

7.011353028

2019-12-20 10:00

5.126880144

8.886186208

2019-12-20 12:00

9.432418535

9.093312076

2019-12-20 14:00

3.492818087

13.66277936

2019-12-20 16:00

4.31555966

10.08372816

2019-12-20 18:00

8.721925516

0.758591382

2019-12-20 20:00

—3.546293951

5.328866983

2019-12-20 22:00

—8.162885674

—5.124811622

2019-12-21 0:00

—7.341643019

3.611893436

2019-12-21 2:00

—9.583507565

2.04621199

2019-12-21 4:00

—15.82024843

3.448710152

2019-12-21 6:00

—0.464520592

—0.348552857

2019-12-21 8:00

—4.551955774

0.077226924

2019-12-21 10:00

3.24222834

10.18503295

2019-12-21 12:00

9.331537791

—2.825373301

2019-12-21 14:00

4.888838316

—1.232313906

2019-12-21 16:00

—3.041049826

—9.766984386

2019-12-21 18:00

—7.620661983

10.84626361

2019-12-21 20:00

—4.316251496

4.629119999

2019-12-21 22:00

—2.178650635

4.151887788

2019-12-22 0:00

—0.900651839

1.89330053

2019-12-22 2:00

4.669813772

9.212027124

2019-12-22 4:00

4.32036622

20.44394426

2019-12-22 6:00

—5.129883588

8.619273254

2019-12-22 8:00

—3.552307373

—5.842182251

2019-12-22 10:00

5.438349423

—1.275120648

2019-12-22 12:00

3.025647598

—3.804491039

2019-12-22 14:00

9.555925731

4.832696034

2019-12-22 16:00

15.55527655

—1.337677647

2019-12-22 18:00

8.71329232

—7.204587363

2019-12-22 20:00

7.799327196

—8.682144335

2019-12-22 22:00

0.541841337

—0.829428549

2019-12-23 0:00

—2.080009645

8.972146359

2019-12-23 2:00

9.107351585

—3.741321099

2019-12-23 4:00

0.520396372

9.391301698

2019-12-23 6:00

12.60724734

—3.413436542

2019-12-23 8:00

2.989465125

—2.060293161

2019-12-23 10:00

11.53803867

—3.362749321

2019-12-23 12:00

14.58314152

—15.18242089

2019-12-23 14:00

0.513611622

6.103339941

2019-12-23 16:00

—1.532543952

—4.734390006

2019-12-23 18:00

7.108095538

—2.979646437

2019-12-23 20:00

6.61509832

—5.19607993

2019-12-23 22:00

9.625851702

—0.680086827

2019-12-24 0:00

3.061541666

—4.949714171

2019-12-24 2:00

—3.382825058

—0.193304527

2019-12-24 4:00

1.309315389

0.065812905

2019-12-24 6:00

—8.783783369

—4.625755022

2019-12-24 8:00

1.247541178

—5.442891773

2019-12-24 10:00

0.236944228

7.754142061

2019-12-24 12:00




—AEAHE T3 delHONAIMSE ¢ 02BB)
datetime feedintake
2019-09-25 0:00 3.168267
2019-09-25 8:00 3.159586
2019-09-25 16:00 3.198526
2019-09-26 0:00 3.140721
2019-09-26 8:00 3.116071
2019-09—-26 16:00 3.18455
2019—-09-27 0:00 3.134783
2019-09-27 8:00 3.127556
2019—-09-27 16:00 3.182565
2019—-09-28 0:00 3.138572
2019-09-28 8:00 3.125454
2019-09—-28 16:00 3.185368
2019-09-29 0:00 3.127258
2019-09-29 8:00 3.16054
2019-09-29 16:00 3.15516
2019—-09-30 0:00 3.142091
2019-09-30 8:00 3.165499
2019—09-30 16:00 3.128237
2019—-10—-01 0:00 3.153996
2019—-10—-01 8:00 3.127294
2019—-10-01 16:00 3.156473
2019—-10-02 0:00 3.162655
2019—-10-02 8:00 3.13004
2019—-10—-02 16:00 3.144097
2019—-10-03 0:00 3.121979
2019—-10—-03 8:00 3.151475
2019—-10-03 16:00 3.126667
2019—-10—-04 0:00 3.115007
2019—-10—-04 8:00 3.163172
2019—-10-04 16:00 3.136698
2019—-10-05 0:00 3.129015
2019—-10—-05 8:00 3.135583
2019—-10-05 16:00 3.134143
2019—-10-06 0:00 3.150238
2019—-10—06 8:00 3.18008
2019—-10-06 16:00 3.139498
2019—-10—-07 0:00 3.119838
2019—-10—-07 8:00 3.147408
2019—-10-07 16:00 3.15099
2019—-10-08 0:00 3.125231
2019—-10—-08 8:00 3.137484
2019—-10-08 16:00 3.146948
2019—-10—09 0:00 3.084021
2019—-10-09 8:00 3.135617
2019—-10—-09 16:00 3.143845
2019—-10—10 0:00 3.129118
2019—10—10 8:00 3.121406
2019—-10—-10 16:00 3.156966
2019—-10—11 0:00 3.132636
2019—-10—11 8:00 3.154611
2019—-10—11 16:00 3.159586




2019-10-12 0:00 3.154038
2019-10-12 8:00 3.138941
2019-10—-12 16:00 3.110621
2019—-10—-13 0:00 3.134015
2019-10—-13 8:00 3.125516
2019—-10—13 16:00 3.147835
2019—-10—-14 0:00 3.135451
2019-10—-14 8:00 3.135533
2019—-10—14 16:00 3.1561757
2019-10—-15 0:00 3.17205
2019-10—-15 8:00 3.10754
2019-10—-15 16:00 3.099726
2019—-10—-16 0:00 3.089792
2019-10—-16 8:00 3.128796
2019—-10—-16 16:00 3.12873
2019-10-17 0:00 3.163964
2019-10—-17 8:00 3.166679
2019—-10—17 16:00 3.18007
2019-10-18 0:00 3.159667
2019-10—-18 8:00 3.116184
2019—-10—18 16:00 3.139739
2019-10-19 0:00 3.125927
2019-10—-19 8:00 3.145404
2019—-10—19 16:00 3.115308
2019-10—-20 0:00 3.114156
2019-10—-20 8:00 3.148996
2019-10—-20 16:00 3.147381
2019-10-21 0:00 3.13914
2019-10—-21 8:00 3.150595
2019-10-21 16:00 3.129817
2019-10-22 0:00 3.152119
2019-10—-22 8:00 3.165492
2019—-10—-22 16:00 3.133652
2019-10-23 0:00 3.157226
2019-10—-23 8:00 3.151532
2019-10—-23 16:00 3.159077
2019-10-24 0:00 3.164546
2019-10—-24 8:00 3.133792
2019-10—-24 16:00 3.164054
2019-10—-25 0:00 3.145098
2019—-10—-25 8:00 3.116657
2019—-10—-25 16:00 3.119273
2019-10-26 0:00 3.154131
2019-10—-26 8:00 3.101951
2019-10—-26 16:00 3.129476
2019-10—-27 0:00 3.122919
2019-10-27 8:00 3.121554
2019—-10—-27 16:00 3.11586
2019-10—-28 0:00 3.109946
2019-10-28 8:00 3.107445
2019-10—-28 16:00 3.063568
2019-10-29 0:00 3.109302
2019-10-29 8:00 3.110719
2019—-10—-29 16:00 3.080859




2019-10-30 0:00 3.10428
2019-10-30 8:00 3.14583
2019-10—-30 16:00 3.136678
2019—-10-31 0:00 3.117609
2019-10-31 8:00 3.125375
2019—-10—-31 16:00 3.148856
2019-11-01 0:00 3.125113
2019-11-01 8:00 3.161015
2019—-11-01 16:00 3.145934
2019-11-02 0:00 3.120365
2019-11-02 8:00 3.118904
2019-11-02 16:00 3.141518
2019—-11-03 0:00 3.129152
2019-11-03 8:00 3.165171
2019—-11-03 16:00 3.214964
2019-11-04 0:00 3.103697
2019-11-04 8:00 3.137445
2019-11-04 16:00 3.143004
2019-11-05 0:00 3.150372
2019—-11-05 8:00 3.130419
2019-11-05 16:00 3.103269
2019-11-06 0:00 3.15267
2019-11-06 8:00 3.167171
2019-11-06 16:00 3.148309
2019-11-07 0:00 3.136744
2019-11-07 8:00 3.130387
2019-11-07 16:00 3.120662
2019-11-08 0:00 3.140801
2019-11-08 8:00 3.148196
2019-11-08 16:00 3.163468
2019-11-09 0:00 3.175005
2019-11-09 8:00 3.130248
2019—-11-09 16:00 3.163855
2019-11-10 0:00 3.13777
2019—-11-10 8:00 3.110611
2019-11-10 16:00 3.097118
2019-11-11 0:00 3.145377
2019—-11-11 8:00 3.123787
2019—-11-11 16:00 3.133517
2019-11-12 0:00 3.163787
2019—-11-12 8:00 3.170534
2019-11-12 16:00 3.194411
2019-11-13 0:00 3.190548
2019-11-13 8:00 3.179974
2019-11-13 16:00 3.207128
2019—-11-14 0:00 3.170555
2019-11-14 8:00 3.180034
2019—-11—-14 16:00 3.141404
2019-11-15 0:00 3.153105
2019-11-15 8:00 3.125983
2019—-11-15 16:00 3.175499
2019-11-16 0:00 3.146141
2019-11-16 8:00 3.115414
2019-11-16 16:00 3.149895




2019-11-17 0:00 3.148321
2019-11-17 8:00 3.152888
2019-11-17 16:00 3.194598
2019—-11-18 0:00 3.124782
2019-11-18 8:00 3.13412
2019—-11-18 16:00 3.099831
2019-11-19 0:00 3.132542
2019-11-19 8:00 3.113254
2019-11-19 16:00 3.107475
2019-11-20 0:00 3.148522
2019-11-20 8:00 3.140827
2019—-11-20 16:00 3.138892
2019—-11-21 0:00 3.133111
2019-11-21 8:00 3.118702
2019—-11-21 16:00 3.143006
2019-11-22 0:00 3.125912
2019-11-22 8:00 3.152675
2019-11-22 16:00 3.154771
2019-11-23 0:00 3.161215
2019-11-23 8:00 3.142124
2019—-11-23 16:00 3.175496
2019-11-24 0:00 3.132207
2019-11-24 8:00 3.161928
2019—-11—-24 16:00 3.164219
2019-11-25 0:00 3.13132
2019-11-25 8:00 3.138248
2019—-11-25 16:00 3.135611
2019-11-26 0:00 3.142231
2019-11-26 8:00 3.126178
2019—-11-26 16:00 3.111213
2019-11-27 0:00 3.105732
2019-11-27 8:00 3.107929
2019-11-27 16:00 3.138462
2019-11-28 0:00 3.133275
2019-11-28 8:00 3.105747
2019—-11-28 16:00 3.11998
2019-11-29 0:00 3.11297
2019-11-29 8:00 3.137946
2019-11-29 16:00 3.068776
2019—-11-30 0:00 3.120937
2019—-11-30 8:00 3.130462
2019—-11-30 16:00 3.098538
2019-12-01 0:00 3.140454
2019—-12-01 8:00 3.172769
2019-12-01 16:00 3.147113
2019-12-02 0:00 3.136792
2019-12-02 8:00 3.112869
2019—-12-02 16:00 3.112409
2019-12-03 0:00 3.132629
2019-12-03 8:00 3.144926
2019-12-03 16:00 3.166425
2019-12-04 0:00 3.124759
2019-12-04 8:00 3.150109
2019-12-04 16:00 3.15997




2019-12-05 0:00 3.179601
2019-12-05 8:00 3.147535
2019—-12-05 16:00 3.146477
2019—-12-06 0:00 3.145631
2019-12-06 8:00 3.136641
2019—-12-06 16:00 3.141553
2019-12-07 0:00 3.135363
2019-12-07 8:00 3.136774
2019-12-07 16:00 3.120604
2019-12-08 0:00 3.12837
2019-12-08 8:00 3.148947
2019-12-08 16:00 3.159852
2019—-12-09 0:00 3.12678
2019-12-09 8:00 3.121
2019—-12-09 16:00 3.132059
2019-12-10 0:00 3.138648
2019-12-10 8:00 3.173884
2019—-12-10 16:00 3.149963
2019-12-11 0:00 3.159157
2019-12-11 8:00 3.133248
2019—-12—-11 16:00 3.136546
2019-12-12 0:00 3.143615
2019-12-12 8:00 3.145681
2019—-12—-12 16:00 3.122158
2019-12-13 0:00 3.1322
2019-12-13 8:00 3.129526
2019—-12—-13 16:00 3.157162
2019-12-14 0:00 3.104651
2019—-12-14 8:00 3.11228
2019—-12—14 16:00 3.107394
2019-12-15 0:00 3.14516
2019-12-15 8:00 3.121735
2019—-12-15 16:00 3.140661
2019-12-16 0:00 3.144712
2019—-12-16 8:00 3.112536
2019—-12-16 16:00 3.124521
2019-12-17 0:00 3.131931
2019-12-17 8:00 3.114112
2019—-12—-17 16:00 3.11986
2019-12-18 0:00 3.13412
2019-12-18 8:00 3.117489
2019—-12-18 16:00 3.118809
2019-12-19 0:00 3.112984
2019-12-19 8:00 3.16086
2019-12-19 16:00 3.108766
2019-12-20 0:00 3.123793
2019-12-20 8:00 3.1376
2019—-12-20 16:00 3.145126
2019-12-21 0:00 3.128198
2019—-12-21 8:00 3.142192
2019-12-21 16:00 3.135739
2019-12-22 0:00 3.126016
2019-12-22 8:00 3.143096
2019-12-22 16:00 3.127731




2019-12-23 0:00 3.146498
2019-12-23 8:00 3.145698
2019—-12-23 16:00 3.130853
2019—-12-24 0:00 3.103173
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2—4 £ CE DOC =4

==l [

on of

HRG Inc.
Cow Wearable

COW_WEARABLE_01

Reference Report No. : DREKC-P1720BR

The above product has successfully demonstrated that its product
is in compliance with
EMC Directive : 2014 / 30/ EU

EN 55014-1: 2017
EN 55014-2 : 2015
EN 61000-3-2 : 2014
EN 61000-3-3: 2013

DREKCEE1908-0525

‘We, the undersigned, hereby declare that the equipment
specified above conforms to the above Directive(s)

Manufacturer Signature

Name : Jungah Won / CEO ég{@w@ c

HRG Inc.

#9302, Incubation Center, Je_ju International Univ. 516Ro0-2870, Jeju, Korea




2—5 "= FCC DOC Q1&A

- Supplier’s Declaration of Conformity

with The Part2 and Paril5
of FCC 47 CFR Requirement

Model Name : COW_WEARABLE 01

Product Name COW_WEARAEBLE

Trade Name HRG Inc.

Manufacturer Name HRG Inc.

| {Address) Jeju, Korea

Responsible party : EUJIN Inc.

(Address) 13979 NW Green Wood DR
Portland, OR, 95229

\ {Contact Person) Kyurvoun Kim / CMO

(Telephone Number) 503-381-4009

Rule Part(s) : FCCPart 15 subpartB

Test Procedure(s) : ANSI C65.4(201+)
CAN/CSA-CISPR 22-10

Reference Test Report ; DRERFCC-P1504BR by DT &C Co.,.Ltd

This document declare tha this device complies with part 15 of the FCC Rules. Operation is
| subject to the following two conditions : {1) this device may not cause harmful interference,
and {2} this device must accept any interference received, including interference that may

= cause undesired operating.

Date of issued : Feb 13, 2020

Signature of authorized person : Fyurvoun Kim / CMO ;SM s hm i
] 7

EUIJIN Inc.

e HRG Inc.
F@ COW WEARABLE 01
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fAd5-CO45-ETEL-DET

FEFANAATY A FAFA
Certificate of Broadcasting and Communication Equipments
aE £+ 49 o
b F 4] 8] a} of o] 2] ¢ 2]
ARAABA(EA)  mAaed £ (FAGINEANAEE FAA7)

Eguipment Name

7l Exw TPR Cage
Bage Mvioded Murnher

b A

e Mo Mupnber

YsHE

Certification No. R-C-Hpl-TPR-Cage

AERAZITE s qe e 10
Cousntry of Origin

deddy 2019-07-18
Dute of Certification

71e

Cithers

H 71 A= T ) Asexe]2 A28l e} alSE g2 Sdghc}
It is verified that foregoing equipment has been certificated under the Clause 2, Article 58-2 of Radio
Waves Act.

2019 (Year) 079 (Month) 18% (Day)

29T A%

Director General of National Radio Research Agency

i e MR A A A A LR A g paelel £ i) et
Fuba] spella A 8- Al glEa] 3 4% g 2) G

':E

T

~
ad¥ -r AP s R S ?';,-\:




2-6 o gt

= KC A=A - 2

133 7-1525-FCAE-FR&E

YEFAZNAAST AFAFA
Certificate of Broadcasting and Communication Equipments

NE E A% o
e s 74 A o o] 3 A

ZIAAFAEA) BAesd FAAAEAd G EAA 2 E T 7))
Equipment Name x

Tl Endy 402 H< S (C-S1GN)
Basic Minckd Murmher B

A

Series Mok Murnber

eleWs

Certification No. R-C-Hp1-C-SIGN

NEAAZITE zhga aax94 )83
Country of Origin

AeddY 2019-01-10
Dare of Certdfoeation

71 et
hers
A 7 AA e THspY ) Msg=x2]2 Apade] ofe} alFE ol 25 S g,
It is verified that foregoing equipment has been certificated under the Clanse 2, Article 58-2 of Radio
Waves Act,
2019%)(Year) 01'9(Month) 108 (Day)

z9aRarey |11
[ ==
Director General of National Radio Research Agency

# 8L PR ST AME A A YA B A EAY B pabele) 33 efelo) ghic)
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3APY . DIEHL [ 29 USD 2,000,000

"Memorandum Of Understanding;

HR{: Inc. (A} and Y}—SE’\)\\_}BJ. contract w cooperale with each other Tor muotual
benefits with faith and sincerity as follows.

The 1st. PURPOSE

The memorandum of understanding is for the purpose of having cooperative relations
for “Cow Health Care System(CHCS) which takes advantage of the network through
strategic business alliance between both organizations.

The Bad, MUTURAL FAITH

Boith A & B cooperate to consider the convenience of the other party with first priority

for orders and accomplishment in the business.
The drd, MUTURAL AGREEMENT EXECUTION

1. Both A & B would sincerely execute the contents of the understanding memorandum
according o faith and sincerity.

2. All facts that find from both A & B for joint discussion process will not be able to
expose outside without any prior consultation and all responsibilities that occur
concerning a violation are charged on a violator.

The 4th, OTHER FACTS

1. The understanding memorandum supposes that corporate for the "CHCS™ hetween A
& B.

2, Both A & B agree (o continue business as follows

a) Region | "‘Qj\_ﬁuﬁ

b) Exclusivity : \_%FC__,

¢} Minimum Cuantlity retain Exclusivity per vear @ \Q}-m \)'&'ﬁs:
d) Initial Order Quantity : 7 B WY

e} Unit Price @ % 200{CIF} negotiable on purchase amount

¥ Term of Initial Purchase Order Placement : Within '17mnmh5

2. The separate binding contract will be drawn vp and come to an agreement
concerming business conditions and concrete methods,
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"Memorandum Of Understanding,

HRG Inc. (A)  and {B), contract to cooperate with each other for mutual
benefits with [aith and sima_:ﬁi}- as [ollows.

The 1st, PURPOSE

The memorandum of understanding is (or the puorpose of having cooperative relations
for "Cow Health Care System(CHCS)' which takes advantage of the network through
strategic business alliance between both organizations.

The Znd. MUTURAL FAITH

Both A & B cooperate (o consider the convenience of the other party with first priority
for arders and accomplishment in the business.

The 3rd, MUTURAL AGREEMENT EXECUTION

1. Both A & B would sincerely execute the contents of the understanding memorandum
according Lo laith and sincerily.

2. All facts that find from both A & B for joint discussion process will not be able to
expose  oulside without any prior consultation and  all responsibilities  thal  ocour
concerning a violation are charged on a violator,

The dth, OTHER FACTS

1. The understanding memoranduwm supposes that corporate  for the "CHCS" betweein A
& B.

2. Buth A & B agree o continue business as Tollows

al Region : (_/_,,4

b) Exclusivity : 'f.

o} Minimom Quantity to retain Exclusivity per vear : =7 ,K
d) Initial Order Quantity : 2 , ("

e} Unii Price : 5 200(CIF) neguii_uhe on purchase amount

[V Term of Initial Porchase Crder Placement @ Within I;’I’llln’llh!

2, The separate binding contract will be drawn up and come to an agreement
concerning business conditions and concrete methods.,
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"Memorandum Of Understanding,

MR Ine, (A} and ‘g\w“g‘ {B}, coniract to cooperate with each other for mulunal
henefits with [aith and sincerity as [ollows.

The 1st, PURPOSE

The memorandum of understanding is for the purpose of having cooperative relations
for "Cow Health Care Syslem(CHCS) which takes advantage of the network through
strategic business alliance between hoth organizations.

The Znd, MUTURAL FAITH

Both A & B cooperate to consider the convenience of the other party with first priocity
for orders and accomplishment in the business,

The drd, MUTURAL AGREEMENT EXECUTION

1. Both A & B would sincerely execule the contents of the understanding memorandum
according to Taith and sincerity,

2, All facts that find from both A & B for joinl discussion process will not be able to
expose outside without any prior consultation and all  responsibilities  that  occur
concerning 4 vielation are charged on a violator.

The 4th, OTHER FACTS

1. The understanding memorandum supposes thalt corporale  [or the “CHCS" between A
& B.

2. Both A & B agree to continue business as lollows

&) Miion Cﬁ':’j

bt Exclusivity ¢

¢} Minimum Quantity to retain Exclusivity per year : |ﬁmﬂ
d} Initial Order Quantity * \ QR

e) Unit Price : % 200{CIF} negoliable on purchase amount

f) Term of Initial Purchase Order Placement @ Within 6munﬂ15

2, The separate binding contract will be drawn up and come to an agreement
concerning business conditions and concrete methods.
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Market size(2021) 209 de(= 3%5399)
=5 E}E}jﬂj] * Milk, Fertility, Feeding, & Cattle Management Systems
=5
5Y8 2T E On-Premise & Web-Based
o Zg] Alo] A Milk Harvesting, Reproduction, Heat Stress, & Calf Management
F7kal AH] AR A% T 29y 43l A

AesteE stedlo] 2 A AR g dee S

FAE 7 ~ . =
=} ofAlol B Y A g9 THAE &5 F7h
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FF 52 Asia-pacifico] 7FE & dAHAT 8%

<4 Dairy Herd Management Market by Product (Hardware (Milk, Fertility, Feeding, & Cattle Management Systems), Software
(On-Premise & Web-Based)), Application (Milk Harvesting, Reproduction,

2. XA Dairy Cow population &%

Country 2016
EU (28 countries) 23,547,890
United States 9,117,000
China 12,503,190
Japan 1,413,000
South Korea 445,000
Brazil 22,924,900
Argentina 3,560,000
Mexico 3,275,000
Uruguay 1,184,500
New Zealand 4,397,000
Austrailia 1,600,000

Z2] : USDA(United States Department of Agriculture)
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Soriani, N., E. Trevisi, and L. Calamari.

#* Genomic Selection &*] : Livestock Research(WAGENIN

# RFI(Residual Feed Intake) : (At5 AA AFHZ) - AT A%

2 4ET

=}

o

Y

GEN)

AL

2] =
H

4

)

A 13%7+4] Alm AH TS =9
: JHUTh Alberta 35 Agriculture and Forest 3 July 2006, Agdex

420/11-1

oo

~
= 3

Calamari, L., N. Soriani, G. Panella, F. Petrera, A. Minuti, and E. Trevisi. 2014. Rumination time around calving:
an early signal to detect cows at greater risk of disease. J. Dairy Sci. 97:113.
2012. Relationships between rumination time, metabolic conditions and
health status in dairy cows during the transition period. J. Anim. Sci. 90:45444554.
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