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Rasmussen. Kernel Identification Through Transformers.

Figure 1 ZBR LV TH B & ERNEDIRT—FEIARTERALTCIVI—RL
TFI—R93 & Matern 1/2 + Matern 3/2 + RBF x Matern 1/2 &L\ o fe i —
RIWBENETNTUVDLSICENCHZE TR, CNABRICTF+ T3 VEMNIT
BDETILELBTULBDOTL & SH\

[13] MOBREREIFTLOZTRR1 T
( Z2&  RE (FRUVD)

Jonathan Schmidt, Nicholas Kramer, Philipp Hennig. A Probabilistic State Space Model for
Joint Inference from Differential Equations and Data.

BHOWDHRATRERSNSETIL—HFIRED X T LETIVOEREE T IV
DARBATERTINTUBELSEAA—ITLLOIN?—ICH (T BHERIEFED
XhhE<. BEVILN—EDBRENRBUE, UNURATEEHD HERNEAT
AT WO TERSITBEMIEESINTETLEINDT. BNEHNS SIKEEZE[ET
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WISEATES - £LWSCETL &SN, ODE Z@E< D ERERD I X L THERIIV
VYT TESE, COVID-19 7—HI(CSIRD E7 V& BERALUTRIELTL D

NDTI 1

[14] BRIIT—HIDTLMBELTORBOISZXBY VT
( £ RE (FRUVD)

Zhibo Zhu, Ziqi Liu, Ge Jin, Zhigiang Zhang, Lei Chen, Jun Zhou, Jianyong Zhou. MixSeq: Con-
necting Macroscopic Time Series Forecasting with Microscopic Time Series Data.

DSXBIVTFTBENDTL& DN, Table 4 (CH DK SICREFDIERIIETILICH
TCHHIENDESNDLOTIR,

@ ERDERDMMESG SN TFATNROIFRINE DD EIFTVBEREL THRD

[15] Q & K ORHmMELSESLSICEANLT B

Shujian Zhang, Xinjie Fan, Huangjie Zheng, Korawat Tanwisuth, Mingyuan Zhou. Alignment

Z2& RE (FRIVD)
(Attention by Matching Key and Query Distributions.

@ RN EHFBEANYVEATQ & K DDMERR DL SLEIEE LTULBLDIC
&

[16] LILI7PFrYaveEYFNLERBETIVEBRRT S

ZE - R&E (¥RVVD)
(Trenton Bricken, Cengiz Pehlevan. Attention Approximates Sparse Distributed Memory.

EFTILO—DERBIRTETDIEVSETLLDN, SDM BIEGEICHEVWKL D TI 1,
HET7TUIa VFHENRKLLDON., EZXDDEHEIKENTT, L7 —F7F
DFvDTATTPICDEMNRBTL LOH?

% IV D 7T >3 VM SDM: Sparse distributed memory——45% Y2 HILEEED
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[17] Vision Transformer THJUw RBEINDT Y v R3EIE€ Transformer 9
&)
( ZE RE (FRYVD)

Kai Han, An Xiao, Enhua Wu, Jianyuan Guo, Chunjing XU, Yunhe Wang. Transformer in Trans-
former.

@ BERBREIEELTVZOTIR, BEIAEBLVOTETZ L DFED.

Vision Transformer (FE&RZE T ) v RBEILFT I M. ENICTV v RRESTSIC
JUwRBEILT Transformer ULIZFHEEEBIMNL LD EVWDDTIR, LML, C
DM 2 R—IBDRCBHREN - BRSENETREBEHIAH(CINR TIXFR
FDFEERR T S AECEITULE IR, Vision Transformer T NAAEZIN\E
JOBEERET ) RS 1 X(CKXDZDSTI M. Vision Transformer (CEELD T
Jw R XORENRDDSIENTG v

[18] R v FUVIREBMNI XFTLTRNNZYUN-IXIVIZTIIITTS
( ZE -RE (FBWU VD)

Jimmy Smith, Scott Linderman, David Sussillo. Reverse engineering recurrent neural networks
with Jacobian switching linear dynamical systems.

@ [RAYFUIGHEBN T LATRNN ZUN—IXIVIZFPIVTTSH] &L

SCETUL&SH, dlfRFEIH RNN HNEIICHEET SN EEBL L ST SMEL
CNIETICEH DT, AEFR (RNN OARFREVSVWEZEITBINNDNSENTT
M) DED TRIEALT BSELEND 212X STI M RERDZFER (?) OIFRELER
DERLEICHND D E, TCTRTYFUIGEBND X7 LEeBAL TIEHE
# RNN ZRIRIT B EVVWRUICEBINDTINR? DI SEFENDEREITE
DESEEDICEBDTL & OH - PITISSD LFEMERNT — 5 DEENIC
BARALRZEGD T IR,

[19] RN-RBEEBSVOEMZHALTEILITPT VY a VDOtREEH!
B9

Beidi Chen, Tri Dao, Eric Winsor, Zhao Song, Atri Rudra, Christopher Ré. Scatterbrain: Unifying
Sparse and Low-rank Attention.

( Z2E RE (FRUVD)
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ITADRIR—=RERBES Y DEBPRESNTET I LM Eh5%E Unify &0
SHARIICEDTUE TR, R/I—XLEBS Y DEMIEZENENICRAANSG D,
WA DERM%ZEEN LU Scatterbrain L3 FEERRLUZE - BIKENTY, &
SES XD (C(& long-range-arena EEENTULE I 13,

% CNEEILITPTYIIVOABIRXRNETINR. CNETICEILITTVT 3

[20] EEEHKEMEIEVRIICHELTEIL I PTFVYIYI VTS

Z2& RE (FRIVD)
Chen Zhu, Wei Ping, Chaowei Xiao, Mohammad Shoeybi, Tom Goldstein, Anima Anandkumar,
Bryan Catanzaro. Long-Short Transformer: Efficient Transformers for Language and Vision.

NG TEEEKEER HELILCEIL I TV Y3 VOSEEICTHNT S 3 7
BOEBTIN, LB FEEBESLLWIKL—FEPZFO—F T,
% 3 B STEOI?

[21] RNN BZETE 3 LRIASNZEABDFINERHFET S

Z2E RE (FRUVD)
Lifu Wang, Bo Shen, Bo Hu, Xing Cao. On the Provable Generalization of Recurrent Neural
Networks.

ENERERLUIZD. FWNES TEZIRINFHETEBTE S CcERLIREVD
PIZRRSORCHRET

@ RNN MZETE B LRIASNBBRICOVNT. CNFITOHIKIZE —BREEEL TR

[22] RNN BZETE 3 LRIASNZREABDFINERHFET S

Z2E RE (FRUVD)
(Abhishek Panigrahi, Navin Goyal. Learning and Generalization in RNNs.

RNN A2 BTE 3 RIS NBBMICDONT, SINEBRELEZEVWS P IR S
DRCHZFT

13


https://github.com/CookieBox26/notes/tree/main/20211223_sequence_models
https://proceedings.neurips.cc/paper/2021/hash/9425be43ba92c2b4454ca7bf602efad8-Abstract.html
https://proceedings.neurips.cc/paper/2021/hash/9425be43ba92c2b4454ca7bf602efad8-Abstract.html
https://proceedings.neurips.cc/paper/2021/hash/a928731e103dfc64c0027fa84709689e-Abstract.html
https://proceedings.neurips.cc/paper/2021/hash/a928731e103dfc64c0027fa84709689e-Abstract.html
https://proceedings.neurips.cc/paper/2021/hash/b04c387c8384ca083a71b8da516f65f6-Abstract.html

DRAFT 2022-01-30
https://github.com/CookieBox26/notes/tree/main/20211223_sequence_models

[23] Autoformer— kL v R-Z&iM28(TE D Transformer
( ZE RE (FRYVD)

Haixu Wu, Jiehui Xu, Jianmin Wang, Mingsheng Long. Autoformer: Decomposition Transform-
ers with Auto-Correlation for Long-Term Series Forecasting.

DETRIEVNLSTIR - FHRDE LY RONBREITSZTOVIEBAT S

% C DM BEIES 1 RIVTRBFAC (VW O>TERILI 7TV 3 VDSTEEHI
CETHRRIINDEMFADEBEEZ LIFREVSEICHZIT T,

[24] Combiner—EEKEFMICDOVWTIIEHMISTHFEICTHLTEILD 7
F23v93
( =5 RE (FhUvo)

Hongyu Ren, Hanjun Dai, Zihang Dai, Mengjiao Yang, Jure Leskovec, Dale Schuurmans, Bo Dai.
Combiner: Full Attention Transformer with Sparse Computation Cost.

BNDRBTITR, BRTALFI—HFES 7 IO—FICHZXET T, J1 ~ILD Full
Attention (& TRAEIK A1 7DHEBEEHIBTIE LV EVWSZaT7 Y IRHBDOH
EULNFEEA. BEIVWTEMENRENEESIVWTEVVE [FBVWET MR o C5
5MNDEFIVICIE Combiner EVVSRFIHMIFTSNTUVT., WXD 4 FHICHDKLDIC
W Dh\DBENRHDDTIR: o

1%3? CHlE TEERAREIE ML TRV I 75> Y2 YO EBICHNT S 3 52

[25] FFTEGALEEARUBI Y d—F« VIJICEBEATEICILITTY
>3 VEESHIR
=25 FEE (FRUVD)

Shengjie Luo, Shanda Li, Tianle Cai, Di He, Dinglan Peng, Shuxin Zheng, Guolin Ke, Liwei Wang,
Tie-Yan Liu. Stable, Fast and Accurate: Kernelized Attention with Relative Positional Encod-

ing.

BeO>THSYIRVYYIRTSEL BRICUMFIGTELL] EFRLTUVD K
SICHRFT, LT, L BRMIET Y I—F + V5 (RPE) (CHIGTEL
W & CNFETICRBESNTLVB LI 7T VI3 VEtBREHIE > TZEAKIC
MDD A TIM??

@ FIRSD A (LI TF Y3 YO BRE MY 3EEHENS< |3 I
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[26] BRIIDESHMERET B HOIT7LY ~EBRI S

ingxiao Huang, K Sudhir, Nisheeth Vishnoi. Coresets for Time Series Clustering.

( ZE RE (FRUVD)
L

BERIZVILTUILETTSHUIcE, 7Y ~EVWSDIFIIRT—5 DEBDE
BOEIKTI LNR? JiET—IEIRTON>TREDHDRAEEE T 5ND(I.
BENCAKZEZSTINS, MRUVLIT7EY LRI CEFEEEZSICBRET,

% TOMBERANSHEBDIERELT. ZNRAEEDZHICHBLITEY h e

[27] Transformer [CIREEEREETILEHISNE TIHRIIEFAUT S

( Z2E RE (FRUVD)
B

inh Tang, David Matteson. Probabilistic Transformer For Time Series Analysis.

REEZRIE T )LDIREEDIIREFER Transformer (CLEDTL & 5H\? ProTran:
Probabilistic Transformer £ W\ S EFILRZMMIVNTULEZ TR, Table 1 ZH D &
BENCERBICLRFELIDITZDSICHRIEI TN AT HC DOEMIBEEL?
CRPS?

Table 1 DT OBICEBEN BB, DHFHE Ul & TOFMSBH N, Hb.
CORD F(2) FREHATBELT. 1,., FEORBEAHEME L\ > E T 3HO
IVE? DN T o 12 D EROETREEY(C 13 RN HRIME FRTNE CRPS (d 0
1.

[28] FOvYZF7DR&EFEALTLSTM DIIRERHEILT S

Anup Sarma, Sonali Singh, Huaipan Jiang, Rui Zhang, Mahmut Kandemir, Chita Das. Structured
in Space, Randomized in Time: Leveraging Dropout in RNNs for Efficient Training.

( Z2E RE (FRUVD)

OvZF7OrEERALCHEEZHIRT 37 ROV I 7O THEEZHIRTES
ATIN?

@ LSTM MDEtBE(CRBREIMOVTUVRIAEITCNAE—(CHZIFT Znc. B
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WX 4 R—ID Figure 1 (C Case 1~4 DROYVITT7 I RORTRHAH DR, CDF
D Case 3&EESONLE? 2593 M Case 3 TREICHE>TULBHEZEEZ
EEBELIELS TV C EICTEB 3,

o

[29] BRINFADZHDOUBNT T3y
( EZ - RE (FRUVYD)

Sebastian Zeng, Florian Graf, Christoph Hofer, Roland Kwitt. Topological Attention for Time
Series Forecasting.

@ S RILSEERTULNDE. BZESLLHBIFRDT—I0HIRRDT—I(CE

NEGFTPTVIavIREHN=ENRITEVOINERAIMIENT —FBFDO LS
[CZRTZDTERIEVAEBVEZ IR Z25THNIEFCHIE RNN 2 CNN T(F7E0)
Transformer ([CIZN\SE(FITOSNDIHEBIZEBULE T (RNN ¥ CNN (CEMIEE
SEHNLUEBEBEASINEL LIFTEAMN,

[30] Softmax LIEWEILI 7TV a v TRMD AR EMR<
( EZE5 R&E (FRVUVD)

Shuhao Cao. Choose a Transformer: Fourier or Galerkin.

BREVWTINSEREA R DR CTEELDCNEFTEATI L RO A
BREM<O>TESVSCETIN? BEEF (solution operator) &I(F?

T—IVERHAHLERRNDPICH T B f E/HET S ClELR. BREREF(I.
RBDHLERINDOZEGN SEABDERADERLZEE S,

[31] 5 RODBREMERELL T RNN OEEZRENSD
( % RE (FRUVD)

Elia Turner, Kabir Dabholkar, Omri Barak. Charting and Navigating the Space of Solutions for
Recurrent Neural Networks.

Figure 1B. (3. X (1) TREINBEFIICLIeM > THENT 3 RMRIRD KL
T BAT =10 [CHRVRUCERETBLSICLIZVEVSETINR, COHEBELD
[CETILDINSA—BERBLEVE, TENTZEDLSE/I5A—5(3 Figure 1C
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DEVSINDBLECSICHHLTULT., EOREFEINT Figure 10, 1E, 1F DK
SICRDRDSTRVRI TOMIFRRE DT BDELSTT, CHL>TRNN 7K
ATINH?

() DRALD —x EMAICHBIAELIZS NROKE = SOREBEZRLIZED] o
TRUICEHRELSELVDE

o

[32] SBO-RNN—ALJESHK/RELEL RNN DY TEw ~

Ziming Zhang, Yun Yue, Guojun Wu, Yanhua Li, Haichong Zhang. SBO-RNN: Reformulating Re-
current Neural Networks via Stochastic Bilevel Optimization.

( Z2E RE (FRUVD)

550 SBO-RNN (& RNN DR TELEHA/BAEET FRENICEETET 3RS
ZREIESH. EOY T W LIC SBO-RNN ER[FFREVDSCELDTL & SH\?

[33] BRINDA VS VRERNOBBEXRZFIEHT S

Quentin Rebjock, Baris Kurt, Tim Januschowski, Laurent Callot. Online false discovery rate
control for anomaly detection in time series.

( Z2E RE (FRUVD)

RRINT—INA VS VEBRINDFETI M TFDRC IL—IL] EFFHRATFDC
ELRBUREIMR BOHDIL—Ib. EDTL & DH\e?

[34] Transformer & CNN OO\ AEE LT B

utong Bai, Jieru Mei, Alan L. Yuille, Cihang Xie. Are Transformers more robust than CNNs? .

( Z2E RE (FRUVD)
Yl

[Transformer M CNN KDONXESTNTUBMZAKEZ EFTEL] ELVDoTz
PIXESORTIMN. FEZE Transformer M CNN KOO/ k&ETNTULD
ATIH?
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[35] BET3XEUNZTEEREE RNN i F1 -V VITRETHIETT
( =25 RE (FhRUVD)

Stephen Chung, Hava Siegelmann. Turing Completeness of Bounded-Precision Recurrent Neu-
ral Networks.

Fa1-—JUVIREO>THETIN?

AMIBCWDE, CEBENF1—YVIRERHNS. CEECERETETIBEHER
BETEBD>TENL,

[36] =—9RTEILD (LILT?) 753 >r9 B Non-Parametric Trans-
former
Z& RE (FRUVD)
Jannik Kossen, Neil Band, Clare Lyle, Aidan N. Gomez, Thomas Rainforth, Yarin Gal. Self-
Attention Between Datapoints: Going Beyond Individual Input-Output Pairs in Deep Learning.

BIELZEONRT—TILT—5% CIFAR-10 THO>TRIIT—F L\ o>cmMEDT
— A TIEESTZSTIMN 51 LILARICED F LTz, Self-Attention Between
Datapoints ELV\SD(F. EEBET—FICIRRBDES. BENSNXERNDMODEEA
PTV2avIBNTREL. XENSHMDNEANTTVIaVFTREVNSIEL
DTL&EDHe ENDT Self FATUL &L DOV ? ZNESITHE. RY(C 57—
Sy hEEEANET D] OTHNEIIGECHEHRD I REXICEDZESTT
7‘3‘{ ...... '7

[37] FMMformer—FMM(SRZEM®E) Z AL TRIERMKZFEZES ¥
il k)
( ZE RE (FBWU VD)

Tan Nguyen, Vai Suliafu, Stanley Osher, Long Chen, Bao Wang. FMMformer: Efficient and Flex-
ible Transformer via Decomposed Near-field and Far-field Attention.

Nl TEEBKEERRHEMLCEILI 7TV I3 VDAEEICHNT S 3 7
BNDIBICLT. 1B BODFRIALE 2EHDSRIAEELTLELWTZ IO—
SEETH
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% RBLPEVAR L LD,

[38] Za—3ILRRFIEFIVICHITBREDE S HEDRE

FMM(ERZEBE) & VSR FRADEE/ERE TERKD & =R (C
DIICHBEZHIRIT IBRIZDTHEDFELENDTLLDN, COLDNDE.
Transformer OME(ERICEICATET 3REMNL XTI M. BENICE DK DEFIE
EDTL &DNH?

Fan-Keng Sun, Chris Lang, Duane Boning. Adjusting for Autocorrelated Errors in Neural Net-
works for Time Series.

( ZE RE (FRUVD)

BEZ1—-3ILRY S TRRINFT I EFET LS (CRERIICECHERBILL
ELTVEITN BRICIIECHET SN TRERINDEHCHBEEREHNEFB IS L

WO TWLWETR? LKL, BRERIDECHBEREEEZBLTCESIBATI?

XD A~5 R—TIeHdE. FROFIRSUTHEL? BRERFID 1 ROESHERE
DHEZXTULB1,

c IFEFBEEED 2 RBREERIMETBLOICRHRINFRETIVEFEET B0

s FEULRETIVORERID 1 XROBCHBREZE LR,

* ROFETIE. FAlfiEgE TETILOFIMEICARIX T v TDREIC 1 ROES
MHERRMERCZEND] LT, CO 2 JBREEHRIMET L DICHRIIF
BETFIVEFET B,

- FRBRERID 1 XOBCHEEZELET,

* INRIBSETERIRT,

DED. FEREEHTHEEL TOK EFT VLA,

HBEFE? RBEBREEHTEETBIVY] MUTKNBARTETIVERRICT
BEVDSCETLELDN,
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[39] RED-SDS—iiiGHAREBATMICRIATBL I - LT v FUTETI

ZE RE (FRYVD)
Abdul Fatir Ansari, Konstantinos Benidis, Richard Kurle, Ali Caner Turkmen, Harold Soh, Alexan-
der J. Smola, Bernie Wang, Tim Januschowski. Deep Explicit Duration Switching Models for
Time Series.
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[1] (LSSL) https://github.com/HazyResearch/state-spaces
[3] (Skyformer) https://github.com/pkuzengqgi/Skyformer
[5] (RNN as Kernel Method) https://github.com/afermanian/rnn-
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kernel

[6] (Noisy RNN) https://github.com/erichson/NoisyRNN
[7] (TransEvolve) https://github.com/LCS2-IIITD/TransEvolve
[8] (Primer) https://github.com/google-research/google-research/
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tree/master/primer

(Terraformer) https://github.com/google/trax/blob/v1.4.1/
trax/examples/Terraformer_from_scratch.ipynb

(Attention Approximates SDM) https://github.com/trentbrick/
attention-approximates-sdm

(TNT) https://gitee.com/mindspore/models/tree/master/
research/cv/TNT

(Reverse Engineering RNN) https://github.com/jimmysmith1919/
JSLDS_public

(Scatterbrain) https://github.com/HazyResearch/pixelfly
(Autoformer) https://github.com/thuml/Autoformer
(Combiner) https://github.com/google-research/google-
research/tree/master/combiner

(TAN) https://github.com/plus-rkwitt/TAN
(GalerkinTransformer) https://github.com/scaomath/galerkin-
transformer

(Space of Solutions for RNN) https://github.com/eliaturner/
space-of-solutions—RNN/

(SBO-RNN) https://github.com/Zhang-VISLab/SBO-RNN-
Reformulating-Recurrent-Neural-Networks-via-Stochastic-
Bilevel-Optimization

(ViTs-vs-CNNs) https://github.com/ytongbai/ViTs-vs-CNNs
(NPT) https://github.com/OATML/Non-Parametric-Transformers
(AdjustAutocorrelation) https://github.com/Daikon-Sun/
AdjustAutocorrelation

[3] Skyformer MBI —K
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* https://github.com/pkuzengqi/Skyformer/tree/
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from models.model _LRA import ModelForSC, ModelForSCDual
from config import Config

model_config = Config["lra-text"]["model"]
model_config["mixed_precision"] = True
model_config["attn_type"] = "softmax"
model = ModelForSC(model_config)
print(model)

ModelForSC(
(model): Model(
(embeddings): Embeddings(
(word_embeddings): Embedding(512, 64)
(position_embeddings): Embedding(4000, 64)
(dropout): Dropout(p=0.1, inplace=False)
)
(transformer_0): TransformerlLayer(
(norm1): LayerNorm((64,), eps=1e-05, elementwise_affine=True)
(mha): Attention(
(W_q): Linear(in_features=64, out_features=64, bias=True)
(W_k): Linear(in_features=64, out_features=64, bias=True)
(W_v): Linear(in_features=64, out_features=64, bias=True)
(attn): SoftmaxAttention(
(drop_attn): Dropout(p=0.1, inplace=False)
)
# ITEER

CMIZ Long Range Arena D7 —SEEBEELVTT, T—5DESKRU T L NIE
J53A(& README (CEE85@ N TULVE I A README (C(FEREDICE T LABEH DT —
IANDIIDEHDIDTENEFEI D CEICLET, @HIC Ira-text.dev.pickle
EFOV0-RLIET (CEBNERET), PEZHIRI S 25000 DXEMA D
THH. 1 DDOXEIF 4096 XF (FZS5< ASCII —R) hSE>TH D AHIE
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import pickle
with open('./Downloads/lra-text.dev.pickle', 'rb') as ifile:
x = pickle.load(ifile)

print(len(x))
print(x[@]1["input_ids_0'1])
print(len(x[@]["input_ids_0']))
print(x[@]1['label"'])

25000
[ 85 105 102 ...

4096
1
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import torch

x = torch.tensor([[0, 1, 2, 3, 4]1)
label = torch.tensor([0])

y = model(x, None, label)

print(y)

{'loss': tensor([0.8154], grad_fn=), 'accu': tensor([0.]1)}

1&& AttributeError: module ‘torch.cuda.amp’ has no attribute ‘autocast’ &
BoNEOTERSNEL LS E T with torch.cuda.amp.autocast(enabled =
False): ZOXYE7DORLTLET, &BH GPUKTIHLF T,

[11] Terraformer I —K

Terraformer [11] DY —XO—R(F trax £35S 1TSSV ND—WE L TREATN
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TYXE=ILTEF LTz (CentOS £ED Python 3.9.4 (2)s AICE trax /R v —
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— ANV THBITLEOM - CCICFAEANTVEFEAR, RFa XY
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Terraformer ([CZHTDEDFENEDTL & DOV
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""" BTFHRZEN (0

* https://github.com/google/trax/commit/
22384907983e697ec20fe3230cc0988cfc7ac140

DEOUTD)—~TvIrRR,

* https://github.com/google/trax/blob/v1.4.1/trax/examples/
Terraformer_from_scratch.ipynb
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