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LogTrans (NeurIPS 2019, 1428 citations) pusines:
LI, SHIYANG et al. “Enhancing the Locality and Breaking the Memory Bottleneck of Transformer on Time Series Forecasting.” NeurIPS (2019)
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Zhou, Haoyi et al. “Informer: Beyond Efficient Transformer for Long Sequence Time-Series Forecasting.” AAAI (2021).
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Wu, Haixu et al. “Autoformer: Decomposition Transformers with Auto-Correlation for Long-Term Series Forecasting.” NeurlPS(2021).
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Autoformer (NeurIPS 2021)
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FEDformer (1cML 2022, 872 citations)

Zhou, Tian et al. “FEDformer: Frequency Enhanced Decomposed Transformer for Long-term Series Forecasting.” ICML (2022)
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PatchTST (ICLR 2023, 495 citations) business

Nie, Yuqgi et al. “A Time Series is Worth 64 Words: Long-term Forecasting with Transformers.” ICLR (2023)

[ERTX] ANBZESEE. NV FELTERRRINZTIVHELU. T -5 DEEIE XL CERAIRIIZRD

¥l g pi=r Output Univariate Series
Patching: Vision Transformer Cig= 4 i =
Flatten + Linear Head Add & Nom J*,
- XTIIEZERFRI x e RLZEZD 20 = RO - Forvard | |
« ARTAMES TE_\_ P @ﬁﬁﬁzg‘ﬂ%_:tﬂ U.'jj@“ Transformer Encoder I
« IN\YFRAMAZLN—DRTTIEEBWCAT 0 EEEM ,
ETIVICATD, xp € RPN Projection + Position Embedding Fiiention. l
- ANERZEN = l |+2(u_ i1J38K | == -.']
« MAT/NYFHRBAIAVTHFIMNIRS x € RP

Instance Norm + Patching

x() g mixt Input Univariate Series

% Vanilla TransformerDERAAR 51 R ERIIRERITTRAEICR D TRIZHEFR

© NTT Communications Corporation All Rights Reserved. 1 8



docomo

PatchTST (cLR 2023) business

. RBEE%HEZE(Channel-independence) && X . N E N TransformerlC A
« TransformerlZIHBNE D ZEMA

- REBICEZSEDTHMBREZH{/EL(ZEEETD
s CNTENEMENTDS5UL) [Zhao et al., 24]

[ P o W P @ i P i e 7]
QO
[t o e Phelf ] - Channel- 2, My i A i v
VoA /] independence W S ——— g ——— I AT AN Concatenate
PN T AT 8 AN
AN A AN o SN\ A NN NS\
AN 8 ——— S A ANANAN
=
x € RV A A AN f— 3 —— AR AN] x e RMT
(0]
x®eR™i=1,..,M 2O eRT,i=1,..,M

Zhao, Lifan and Yanyan Shen. “Rethinking Channel Dependence for Multivariate Time Series Forecasting: Learning from Leading Indicators.” ICLR (2024)

© NTT Communications Corporation All Rights Reserved. 1 9



docomo

Crossformer (ICLR 2023, 281 citations) blisness

Zhang, Yunhao and Junchi Yan. “Crossformer: Transformer Utilizing Cross-Dimension Dependency for Multivariate Time Series Forecasting.” ICLR (2023).
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Cao, Haizhou et al. “InParformer: Evolutionary Decomposition Transformers with Interactive Parallel Attention for Long-Term Time Series Forecasting.” AAAI (2023).
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InParformer (AAAI 2023)

InPar Attention
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Liu, Yong et al. “iTransformer: Inverted Transformers Are Effective for Time Series Forecasting.” ICLR (2024)
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Reversible Instance Normalization(RevIN)
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Kim, Taesung, et al. "Reversible instance normalization for accurate time-series forecasting against distribution shift." ICLR (2021)
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Non—stationary Transformer weurtps 2022, 251 citations)

Liu, Yong et al. “Non-stationary Transformers: Exploring the Stationarity in Time Series Forecasting.” NeurlPS (2022).
[ERTX] IEERBEANDIL RINDEFE(E+IEEF Attention)

¢ RevINERERRDT7AT 7 TRIZESE(L (IEFR1L)
o TTDRINFEO>TLVRIEEEEEEZELRZLD T, Attention DA CIFIEEE ICR T GHIFIR{E)
- JEEBILICIE. AN TEEUL L EDEZE SR

4 A T y
( N [ I De-normalization J«t22 7%
| MatMul | [ [ Add & Norm e | ™~ Ty
\ 3 N
A \ \\f R B L)
R Feed o ||[o] =
\ ] ! =
\ SO |3 8 | |nale
\ 9 o 1 D |
& ||| & :
\. [ Add & Norm |}« L= = S)
\ AL A
T, A _| De-stationary , t
| Attention ,/ I Embe:ﬂdmg I o
~ t A T / - 7
- / /
//// N « Q K Y4 // l N I')( t. X, MX) O-x
] - L ) ormalization }—%—*

fx

© NTT Communications Corporation All Rights Reserved. 25



docomo

35 t &) business

- BFRFTransformerE7 JUIC DV TREEIZEEN
« HHARME TIEXETIVOGTEIRMHIBN AT RFREEL TEBZ 5N TV
o ZNIIEDTransformerM 0(L?) DEFEIRXNTHY  BZELVEEDT—IZFEHT
AAUEWGEDRMNVRYI(ZIRD> TS T8
. ETNHRAICHRIIMEDERISEENBOTETLE
o RFEI PRIy B R E TR 1S,
- ZHEDOKEFRAREIEZ S (18E)
» FICSEIX/NYFUITHRITVRTNL TV S (EADRAR)
» BOETRevINFT IAIVEDIERIEELTESALGNTWLS
o SEFENTUERX DEE CTIE, Mingsheng Long (BEXRZE) DT IL—THh—&ZHh o7z (Autoformer,

iTransformer, Non-stationary Transformers)

© NTT Communications Corporation All Rights Reserved. 26



\ docomo
é%% business

« Vaswani, A., Shazeer, N.M., Parmar, N., Uszkoreit, J., Jones, L., Gomez, A.N., Kaiser, L., & Polosukhin, I. (2017).
Attention is All you Need. Neural Information Processing Systems.

« Li, S., Jin, X, Xuan, Y., Zhou, X., Chen, W., Wang, Y. X., & Yan, X. (2019). Enhancing the locality and breaking the
memory bottleneck of transformer on time series forecasting. Advances in neural information processing systems, 32.

 Zhou, H., Zhang, S., Peng, J., Zhang, S., Li, J., Xiong, H., & Zhang, W. (2021, May). Informer: Beyond efficient
transformer for long sequence time-series forecasting. In Proceedings of the AAAI conference on artificial
intelligence (Vol. 35, No. 12, pp. 11106-11115).

« Wu, H,, Xu, J., Wang, J., & Long, M. (2021). Autoformer: Decomposition transformers with auto-correlation for long-
term series forecasting. Advances in neural information processing systems, 34, 22419-22430.

« Zhou, T., Ma, Z., Wen, Q., Wang, X., Sun, L., & Jin, R. (2022, June). Fedformer: Frequency enhanced decomposed
transformer for long-term series forecasting. In International conference on machine learning (pp. 27268-27286).
PMLR.

« Zhao, L., & Shen, Y. (2024). Rethinking Channel Dependence for Multivariate Time Series Forecasting: Learning from
Leading Indicators. ICLR 2024
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* Nie, Y., Nguyen, N. H., Sinthong, P., & Kalagnanam, J. (2022). A time series is worth 64 words: Long-term forecasting with
transformers. arXiv preprint arXiv:2211.14730.

« Zhang, Y., & Yan, J. (2023, May). Crossformer: Transformer utilizing cross-dimension dependency for multivariate time
series forecasting. In The eleventh international conference on learning representations.

« Cao, H., Huang, Z., Yao, T., Wang, J., He, H., & Wang, Y. (2023, June). Inparformer: Evolutionary decomposition
transformers with interactive parallel attention for long-term time series forecasting. In Proceedings of the AAAI
Conference on Attificial Intelligence (Vol. 37, No. 6, pp. 6906-6915).

 Liu, Y, Hu, T., Zhang, H., Wu, H., Wang, S., Ma, L., & Long, M. (2023). itransformer: Inverted transformers are effective
for time series forecasting. arXiv preprint arXiv:2310.06625.

- Kim, T, Kim, J., Tae, Y., Park, C., Choi, J. H., & Choo, J. (2021, May). Reversible instance normalization for accurate
time-series forecasting against distribution shift. In International Conference on Learning Representations.

* Liu, Y., Wu, H., Wang, J., & Long, M. (2022). Non-stationary transformers: Exploring the stationarity in time series
forecasting. Advances in Neural Information Processing Systems, 35, 9881-9893.
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