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MONTH

DAY

HOUR -

LAT Degree

LON Degree

T K Ground, 925, 850, 700, 500, 300, 100
UM % 100,300 ,500,700 ,850 ,925
P hpa 100,300 ,500,700 ,850 ,925
Direct Speed Degree  Ground, 925, 850, 700, 500, 300, 100
Wind Speed m/s Ground, 925, 850, 700, 500, 300, 100
u10 /s

V10 /s

D K

TH2 K

TSK K

SST K

TSLP K

TMN K

GRDFLX W/m-2

SWDOWN W/m-2

GLW W/m-2

OLR W/m-2

NOAHRES W/m-2

LH W m-2

HFX W/m-2

ACGRDFLX Jm2

ACHFX Jm-2

ACLHF Jm2

ACSNOM Kg/m-2

SNOW Kg/m-2

CANWAT Kg/m-2

QFX Kg/m-2s-1

SNOWH m

HGT m

PBLH m

RAINC mm

RAINNC mm

GRAUPELNC mm

COSZEN

ALBEDO

ALBBCK

EMISS




Ve Ul | ez o )louds | 083 jams Jlw (wlish oSl Gl yiadg 53 & puiss 1)

58°0'0"E 50°00"E 60°0°0"E 61°0'0"E
L 1 L

T T T
300N 300N

35°00"N

T
34°00"N

T T T T
58°0'0"E 50°0'0"E 60°0'0"E 61°0'0"E

I A O O T T

Ol 33 Ol OF Comdgo 5 s bl (S B, bl (g 92 ,0Ml & Ol Lol uiyaid -4 S5

sl ke -V—i‘”; olanal midy awslie Cgr
{\4‘4‘.’5?-50} ﬂ}l.s.d AJ’:‘" )' &:&& M DL UL@\J ‘_QLQ‘\:"Y
o Olgy wY e s s b0y sl 5 bl
Jj.::j ub{ulﬂ) A.OMJ:;)\L;QLNGJQ)}&
{o‘\"\04\"‘\‘04\"'J"O‘i"iOgOuOOg'\"'\ONu\/O}

2 A 05s ek bl e BP o, Sl s s
sl RSDSAE (solginy iy 55 35d 0 4 S i 5o
a5l bl gl i s S Al
Al srrenae b ol p bl S ol Bosp bt
ERTEI Vi UZ)J)>J.A.:J5L;¢)|JE~.O e b 1, B

Ao 18T LV sl sl 3,

@B s 5 4
e RSDAE i, ;5 RSDSAE (oslein s,
Aok 9o bl ol Sands e 00 S Al
Jolo 5 4 5 amlis 5,5 MAE s RMSE L5
ot ol OLSS Ll 3 la a3l pales il S 513
1 K W B - P S WP =l s ol
3 ol ol sal s L 5 S LIS (51

bl e el ol s eolgdan s s anglis

gl Ske RMSE) lax Sl e :Sle s 53

gl b gladsle L3 s &S S 5o ealinad ollas

1w 0 QLL.) )L_M 93

RMSE =

M
MAE 1Z| | 1
== ) le(
n=1
3 ksl sl M 5 ce(n) =t(n) —y(n) b=l s
Cwds 7 o m y() 5t(N) sl Cd 4 sas

.w‘d;@né\ﬁdkﬂw‘f}ﬁ}a#T

Sl ol )
RSDAE i, 5 RSDSAE (slenins Liss sluesly
Slaselin bos YV s Clie Sl580 o0 James o
Sl S 5 SLEKSARAM 5 (gl aes V CPU L e
Gl s w3l el plal SUISS )
asslie ¢l RSDAE &l s, 5 RSDSAE
S a5 Ol sbaaY e S sl Ol (slaeY

UL 5l K5l olgs wY a5 35 5e a0



RMSE

vy

e b SIS (glAduday )I.')S’)'.o).),.';) B uac ASub )l oSl b (Y b (Hw i

Gl B S e o 4 el 52 Gl el
i 3 @ o3« ol il RSDSAE
bl bl s polae 5 AS Iy Cs JE5L Olses

Az 55 1y, MAE s RMSE
Srombn 5 5 pa0 pses S5 25 Sl OLL
ik L e eslizal gl i S mms
Glp o oWl b s s la gy s e S
Slagis el eld Wbl gty a0 b Jiles
Pl Gl e Glaiss s G ©S0L
Ol ot Sle G ) o b Ll s et
S5 s s S8 glady SIS a5 2, S5l 0L
032 W sl S5 8 5 S 055 L s 0l
Gl 53 Lo alon pad el i Sty S 5 B
e ms 7 slaesls aeseme 55 2 1) ol Jros
Olal = Olial esgdee 53 WRFE lde Ol o i
Sl b mdls Sald s s S Jleel 55
soesls JialS 1y s i gl eolgin P::.)jijl

22 25 1 e 2 S Cms

5 il el 1850 5,5 sl L 5 MAE 5 RMSE
odud @Lﬁ 05 &S hilen ol ol esls JI 3 Y Jss
S 00,8 SE Ll andls golgiy s 25
of 0 S o sl alS 4 = RSDAE
e Sobe 4 b5 255 MAE S RMSE jLas a8
2b OLL i o 2

Sl S s pelie VY Ve g IS s
Ciliss IS5 525l 18 50, slaxs ¢l MAE 5 RMSE
03 &S pshilea ool s ls Gl Slagel (gsy
WY ¥ sl b RMSE i 555 e sdalin bajls sl
Sl RMSE lads of 51 w5 asl 2alS Olgs
M o g o5 55 S Ol bl AL e
5 RSDSAE s laasls 3 Ol sbeaY ¢l
w Y sl ol 53 s ks Y wn L i, RSDAE
sRMSE jluie [3lu> 4 Of JLs 4 5 Uast lis L5l
w33 b Gk Ol st 5 oS e s MAE
s e el 6 SV

e e e Al Gl Y S s
wb sy 53 2 03 MAE S RMSE L5l sl el

B ‘.,Ula.Li f‘)b jil‘lg'.'. )L'\s 2 6.}% J.L)) g

s ‘5LA)|.:\§)AJ.>‘,$ Sl das L.» RSDAE U’&‘JJ 9 RSDSAE ‘5:% «J:'JJ @b -Y J}J’

RMSE MAE
Number of AEs RSDAE RSDSAE RSDAE RSDSAE
1 1.0510 0.9793 1.0104 0.9333
2 1.0383 0.8088 0.9992 0.7677
3 0.8317 0.5607 0.7873 0.5356
4 0.8962 0.6316 0.8564 0.6916
RSDAE RSDSAE
09
1.2 <4
08
1} 07
08 w 06
2] 05
g | E 04
04 03
02 o
= T e T S g 1 2 4

Las)lér.f;ﬁ);b,_é- olass

Loy la8 5y p 5 olows

il I3 50 545 31axs 4 RMSE [bas sulul , RSDAE ; RSDSAE by, 55 amglin lsges -V ¢ S5



MAE

06

V&Y Ll | edlxiy 0 )louds | 083 jamw Jw (wlish oalBl L yiadg 3 &y s

yiY

RSDAE

MAE

Las)l.:d’ .o,o,_f:- ol..\u

RSDSAE

Lns)l..xf .0)0’_’:- .>|.Jw

MAE las _ull » RSDAE ; RSDSAE by, 55 amglie 5ls g05 )1 S5

(a)

5

* agla® sapnys olass
\RMSE (b) 5 MAE(a) s bns

Lol Sales 03 5 S dlesl (52000l = Ol
ools SRa 1y i st csslenig oS 6
3 ekt [ it 3 Skes s
s o3 pses Sl OLL GOk St Coeal 4 e 5 L
b slgdny o S
S O35 p e RBE bl Jue 5l eslizad - )

gl slals ol s

S O35 5 e CNN sl Jote Sl sl =Y
i Gl sl eslizad L Kos glaslgei 51 -T
il s sla Joe SIWRF b o o3 alidlsa
e eemed 3 o 3 ECMWE L GFS
5 JLSas ol b fie abialon Sos sla il

Al O s Lo s ol e
sladde oS 5 ol Ensemble 5l 01y o emen-F
ol os b gy ol Jlesl sl S ke

2 S eslaxal e

W RSDCE
R DAE

5

b !- 4
Lyl 8 50y 05l

51 aslizul L RSDAE 5 RSDSAE i s, aslie glabe jls 905 )Y JS

S5 aom
Sl ool 5 o sl Al 51 GOl oL e e
Se e S Gora Ml O SGasn 5 it
pres SU s Sl OLL b mees 5 s
ealaal é\f.' Lac,.a)_<.> Cad éﬁ)“uj-g S s
5 ke sl sy 5w Sl e L 5 s
ol &l ot 4 by e Fle sl ol b
e BB s e Sk sl ol
Slp G ol 2 b b ety Bl ol
S gty D8 505555 2oy 51 OLL L woty
S o2, S 5 o 055 b Ghas nl S5 s Slsin
b los sl ealiinl s iy Como 5 235 035 VL
Slaesls assame S5 1 1) ol Jhas GRS 0nl 52

03 gd>we 2 WRF wl?iﬂ dL:‘ Wﬂ Jde f}f



Y\¢ e b S5 (gldiuing HIAT 0393 ) (Gres uoe dSuds jl odlaiwl by )b (ias i

13- Hinton, G. E., Osindero, S. & Teh, Y.-W., lw
2006. A fast learning algorithm for deep c
belief nets. Neural Computation, vol. 18, 1- Ahmadi, A. , Daraiee, M. , Salamzadeh, A
no. 7, p. pp. 1527-1554. _ & Jafary, M. 1392. Artificial intelligence

14- Hinton, G. E. & Salakhutdinov, R. R, and business opportunities: identifying the
2006. Reducing the dimensionality of data functions of artificial intelligence in creatin
with neural networks. Science 313 (5786), g a competitive advantage for technology
P 50‘,"’507' . . businesses(a study of the computer games

15- Ibrahim, M., Ibrahim, F. & Al-Jumaily, A. industry).Publication in entrepreneurship
A., 2018. Auto-Encoder based Deep development, 6th period,2nd issue, pp.7-26.
Learning for Surface Electro_myog_raphy 2- Russakovsky , O. et al., 2015. ImageNet
Signal Processing. Advances in Science, Large Scale Visual Recognition Challenge..
Technology and = Engineering = Systems International Journal of Computer Vision,
Journal, Volume Vol. 3, No. 1, pp. 94-102. pp. 115(3):211-52.

16- loffe, S. & Szegedy, C., 2015. Batch 3- A. Voulodimos, N. D. A. D. a. E. P., 2018,
Normalization: Accelerating Deep Network Deep Learning for Computer Vision: A
Training by Reducing Internal Covarlgte Brief Review. Hindawi, Computational
Shift. International Conference on Machine Intelligence and Neuroscience, p. 7068349.
Learning, pp. 37: 448-56. _ 4- Alain, G. & Bengio , Y., 2014. What

17- Jiang, X., Zhang, Y., Zhang, W. & Xiao, regularized auto-encoders learn from the
X., 2013. A novel sparse auto-encoder for data-generating distribution.. The Journal of
deep unsupervised learning. in: Proceedings Machine Learning Research Pp.
of the ICACI. _ 15(1):3563-93.

18- Jordan, M. I. & Mitchell, T. M., 2015. 5. Barcelona & Memisevic R. 2011
Machine Iear_ning: trends, perspectives, and Gradient-based learning of higher-order
prospects. Science, p. 349:255-60. image  features.. IEEE international

19- Khodayar, M., Kaynak, O. & Khodayar, M. conference on computer vision (ICCV), p.
E., 2017. Rough Deep Neural Architecture 1591-1598.
for Short-term Wind Speed Forecasting. 6- Bengio, Y., Courville , A. & Vincent , P.,
IEEE, pp. 1551-3203 (c). IEEE Transactions on 2013. Representation

20- Kumar, V., Nandi, G. & Kala, R., 2014. learning: A review and new perspectives..
Static Hand Gesture Recognition using Pattern Analysis and Machine Intelligence,
Stacked Denoising Sparse Autoencoders. pp. 35(8):1798-828.

Robotics and  Artificial  Intelligence 7- Bishop, C. M., 2007. Pattern Recognition
Laboratory.IEEE,_ pp. 978-1—_4799—5173—4. and Machine Learning. New York:

21- LeCun, Y., Bengio, Y. & Hinton, G., 2015. (Information ~ Science and  Statistics),
Deep learning. Nature, p. 521:436-44. Springer.

22- Lee MK, H. D, 2012. Dimensionality 8- Chandra B, S. R., 2014. Adaptive noise
reduction of radio map with nonlinear schedule for denoising autoencoder.
gté;oencoder- Electron Lett, 48(11), pp. 655- Springer International Publishing,, pp. 535-

: . 542.

23- Lemr_ne A, R R _S' _J" 2012. Online 9- Deng, J., Zhang, Z., Marchi, E. & Schuller,
learning and generalization of parts-based B., 2013. Sparse autoencoder based feature
image  representations..  Neural — Netw, transfer learning for speech emotion
Volume 33, pp. 194-203. recognition.. IEEE, New York, pp. 511-

24- Lin, S.-Y., Chiang, C.-C., Hung, Z.-S. & 516.

Zou, Y.-H., 2017. A Dynamic Data-Driven 10- Ganin, Y. et al., 2016. Domain-adversarial
Fine-Tuning Approach for Stacked Auto- training of neural networks. Mach Learn
Encoder Neural Network. s.l., The Res, p. 17:1-35.

Fourteenth IEEE International Conference 11- Guo. Y. et al. 2016. Deep learning for
on e-Business Engineering, Department of visual understanding, A review.
Information Management. Neurocomputing 187, p. 27—48.

25 Liu ‘] C G. L. Z L.Y. L. H L X, 201_3' 12- Hern"andez, E. et al.,, 2016. Rainfall
Predicting protein structural classes with Prediction: A Deep Learning Approach. in
autoencoder  neural networks.  IEEE, International  Publishing Switzerland
Piscataway, pp. 1894-1899. Springer, pp. HAIS, LNAI 9648, pp. 151—

26- Liu, R., Yang, B., Zio, E. & Chen, X,

2018. Artificial intelligence for fault

162.



V& Ll | edlxiy o )louds | 083 jamw Jw (wlish oulBl Gl yiadg 33 &y s

Y10

42-

43-

44-

45-

46-

48-

49-

50-

51-

Tan CC, E. C., 2011. Using autoencoders
for mammogram compression.. J Med Syst,
35(1), p. 4958.

Vidhya, K. & Geetha, T., 2017. Rough set
theory for document clustering:A review.
Journal of Intelligent & Fuzzy Systems 32,
p. pp 2165-2185.

Vincent, . P., Larochelle, H., Bengio, Y. &
Manzago, P.-A., 2008. Extracting and
composing robust features with denoising
autoencoder. New York, USA |, ACM
Press, p. pp. 1096-1103.

Wu , R. et al., 2015. Deep Image: Scaling
up Image Recognition.. CoRR., p. abs
1501.02876.

Y. Bengio, P. L. D. P. a. H. L., 2007.
“Greedy layerwise layerwise training of
deep networks,”. s.l., s.n.

Yang, . J.,, Yu, K., Gong , Y. & Huang, .
T., 2009. Linear spatial pyramid matching
using sparse  coding for  image
classification.. s.l., s.n.

Zhang, J., Shan, S., Kan, M. & Chen, X.,
2014. Coarse-to-fine auto-encoder networks
(cfan) for real-time face alignment. in:
Proceedings of the ECCV.

Zhang, T., Liu, D. & Yue, D., 2017. Rough
Neuron based RBF Neural Networks for
Short-Term Load Forecasting. s.1., s.n.
Zhou, Y., Arpit, D., Nwogu, I|. &
Govindaraju, V., 2014. Is joint training
better for deep autoencoders?. pp.
1405,1380.

Zuo,. H. et al., 2015. Transfer learning in
hierarchical feature spaces. Taipei, Taiwan,
ACM, p. 183-188.

27-

28-

29-

30-

31-

32-

33-

34-

35-

36-

37-

38-

39-

40-

41-

diagnosis of rotating machinery: A review..
Mechanical Systems and Signal Processing
108, p. 33-47.

Meng L, 2016. Research of stacked
denoising sparse autoencoder. Springer.
Meng, L., Ding, S., Zhang, N. & Zhang, J.,
2016. Research of stacked denoising sparse
autoencoder. Springer,The Natural
Computing Applications Forum.

Mesnil, G. et al., 2012. Unsupervised and
Transfer Learning Challenge: a Deep
Learning Approach. ICML Unsupervised
and Transfer Learning.. pp. 27:97-110.
Miotto, R. et al., 2017. Deep learning for
healthcare: review, opportunities and
challenges. Published by Oxford University

Press , Oxford , Briefings in
Bioinformatics, p. 1-11.
M, K. 2017. Rough Deep Neural

Architecture for Short-term Wind Speed
Forecasting,. IEEE Okyay Kaynak, pp.
1551-3203.

Murphy, K. P., 2012. Machine learning: a
probabilistic perspective. MIT press.
Olshausen , B. & Field , D., 1997. Sparse
coding with an overcomplete basis set: A
strategy employed by V1? Vision research..
pp. 37(23):3311-25.

OLSHAUSEN, B. A. & FIELD, D. . J,
1997. Sparse Coding with an Overcomplete
Basis Set: Strategy Employed by V1?.
Pergamon, Volume vol. 37, no. 23, pp. pp.
3311-3325.

P. Lingras, 1996. “Rough Neural
Networks,”. IPMU, pp. 1445-1450.

Quoc, V. L., 2013. Building high-level
features using large scale unsupervised
learning. in: Proceedings of the ICASSP.
Raina , R., Battle , A., Lee , H. & Packer ,
B., 2007. Self-taught learning: transfer
learning from unlabeled data.. s.1., s.n.

Rifai , S. et al., 2011. Contractive auto-
encoders: Explicit invariance during feature
extraction. s.l., s.n.

Sagha, H., Cummins, N. & Schuller, B.,
2017. Stacked denoising autoencoders for
sentiment analysis: a review. WIREs Data
Mining Knowl Discov, p. e1212.

Shen, C., 2017. A trans-disciplinary review
of deep learning research for water
resources scientists. Civil and
Environmental ~ Engineering,Pennsylvania
State  University, University Park, p.
PA16802.

Srivastava, N. et al., 2014. Dropout: a
simple way to prevent neural networks
from overfitting. Journal of Machine
Learning Research, pp. 15: 1929-58.



