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--robot.cameras="{ front: {type: opency, index_or_path: /dev/video8, width: 640, height: 480, fps: 30},
side: {type: opency, index_or_path: /dev/video6, width: 640, height: 480, fps: 30}}" ¥

--robot.type=s0100_follower ¥
--robot.port=/dev/ttyACM1 ¥
--robot.id=follower ¥
--teleop.type=s0100 leader ¥
--teleop.port=/dev/ttyACMO ¥
--teleop.id=leader ¥

--display data=true
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SO-100% {5 TLVB F— LldLrecordo, h
avw YR SO-101 %> TLVE F—LlErecorda
export DATASET_NAME=record0 — ELTLESL y

uv run lerobot-record ¥
--robot.cameras="{ front: {type: opency, index_or_path: /dev/video8, width: 640, height: 480, fps: 30},
side: {type: opency, index_or_path: /dev/video6, width: 640, height: 480, fps: 30}}" ¥
--robot.type=s0100_follower ¥
--robot.port=/dev/ttyACM1 ¥

--robot.id=follower ¥ o > —
--teleop.type=s0100_leader ¥ ° % 9—_ - '[A 60 L l: \/ - I\ _d— 2 ‘l'ly E%
--teleop.port=/dev/ttyACMO ¥ o & — _ . o
—teleop.id=leader ¥ e 20T EY — I\ — CE [T > — I\
--display_data=true ¥ N 3 = °
--dataset.repo_id=local/S{DATASET NAME} ¥ 5-@\\}@ 75; /_\ é 0) E 7w % 0) 9 /r =/
--dataset.root=datasets/S{DATASET _NAME} ¥ 7 -t‘: El:gl%'ﬁ;% ;E X'ft
--dataset.num_episodes=60 ¥ <y = R

--dataset.push_to_hub=false ¥ e PCOD === 7& J: H_ C 3:5 <

--dataset.episode_time_s=12 ¥
--dataset.reset_time_s=8 ¥
--dataset.video_encoding_batch_size=20 ¥

--dataset.single_task="Pick up puccho" .
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e REIWIKEFREFZREZIEZ BN LN Attention Is All You Need

Ashish Vaswani® Noam Shazeer® Niki Parmar* Jakob Uszkoreit*

ﬂ E Google Brain Google Brain Google Research Google Research

I ra n s O rm e r @ E avaswani@google.com noam@google.com nikip@google.com uszdgoogle.com

Llion Jones® Aidan N. Gomez" Eukasz Kaiser
—_ N ~ =A Google Research University of Toronto Google Brain
o 20 1 ‘ |—Atte nt I O n | S AI I YO U N e e d & L \ = DN 1llion@googla. com aidan@cs.toronto. edu lukaszkaiser@google. com
7 - =i jz C
Illia Polosukhin® *
*%!g W%ﬂq ER 0) :E — ) b ! l _( %ia illia.polosukhin@gmail.com
: 7 ;ﬁ_
Abstract

¢ Atte nt | on * }%% * % 7‘8: 8\ % %ﬂ Ji‘ é b 'ti' j:i {ﬁh_- O) *g é 12: The dominant sequence transduction models are based on complex recurrent or

convolutional neural networks that include an encoder and a decoder. The best
performing models also connect the encoder and decoder through an attention

:H: — mechanism. We propose a new simple network architecture, the Transformer,
L4 7 S % * 7N Z_ b ) ~— based solely on attention mechanisms, dispensing with recurrence and convolutions

entirely. Experiments on two machine translation tasks show these models to
be superior in quality while being more parallelizable and requiring significantly
less time to train. Our model achieves 28.4 BLEU on the WMT 2014 English
to-German translation task, improving over the existing best results, including
ensembles, by over 2 BLEU. On the WMT 2014 English-to-French translation task,
our model establishes a new single-model state-of-the-art BLEU score of 41.8 after
training for 3.5 days on eight GPUs, a small fraction of the training costs of the
best models from the literature. We show that the Transformer generalizes well to
other tasks by applying it successfully to English constituency parsing both with
large and limited training data.
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I EFFB (positional encoding)

A A=
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[am, |, cat] — [I&, BEE, I TH B]
ANEZANBZZ D EHAIED

AttentionBé DR
c ADRIDANBRZIZR L THRENFRE
=) EBEREGZINE

« FXEHTUEFTRERIA t o Postiona] Encodng 100

- 0.75

- 0.50

~r 0.25

( £ t%%i@ﬁﬁ
N sin (7o) TR BARIIE
] t dXT NILYA X
kCOS (T(k—2>/d) k: BRES

0.00

-0.25

-0.50

-0.75

0 100 200 300 400 500 k
Encoding Dimension
https://naokishibuya.github.io/blog/2021-10-31-transformers-positional-encoding/



Encoder-Decoder® T JL

ANIZAIERF B Z 1A TEncoder, Decoder|Z A /7 oo
i
Encoder ( sOﬂtmax )
1. Multi-head Attention (_Linear |
2. J%IE%E'”S (l Add & Norm }-ﬁ
I\ I\ JE X N Feed
. 7/(_ 77]"7— “E Forward
; © J~
4 BIERIE ()| || e
Decoder R |
1. Multi-head Attention XN w | — (o2 Norm Yo
* |~ Add & Norm | Macked
2. J% IE %E/”: Multi-Head Multi-Head
\ Attention Attention
3. Multi-head Attention = | =)
4. BIERIE 1 D B [Self-Attention | ooy QO O Erooding
5. 74— RIT+T— KRB 2 D B [ Cross-Attention e ot
6. BIFHIL T l

K / Inputs Outputs
(shifted right)




Self-Attention vs Cross-Attention
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ST

« ZEBHDETILEH (pretrained_model) Zoutput/ N IZEE
« pretrained_model/config.json®n_action_stepsZ 40IZ 9 %

m IRV

export DATASET _NAME=eval_actO
uv run lerobot-record ¥
--robot.cameras="{ front: {type: opency, index_or_path: /dev/video8, width: 640, height: 480, fps: 30},
side: {type: opency, index_or_path: /dev/video6, width: 640, height: 480, fps: 30}}" ¥
--robot.type=s0100_follower ¥
--robot.port=/dev/ttyACM1 ¥
--robot.id=follower ¥

--display_data=false ¥ - , N
--dataset.repo_id=local/S{DATASET _NAME} ¥ ﬂécl'_‘rAB |_&._0) &%
--dataset.root=datasets/${DATASET _NAME} ¥ BT Z R Tl L
--dataset.num_episodes=1 ¥ N TWLWET y

--dataset.push_to_hub=false ¥
--dataset.episode_time_s=30 ¥
--dataset.single_task="Pick up puccho" ¥
--policy.path=outputs/pretrained_model
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* pretrained_model/config.json®n_action_steps%1(Z9 5
 temporal_ensemble_coeffZ0.01(Z 9 %

> Temporal EnsemblingE %1t
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LLR®D 2 /3 — 2 TAttentionMaplZED LK S BELRH B 7
c ERBICEMEL TS EE
c OODMELTWD EE

xR

source .venv/bin/activate

export HF_LEROBOT_HOME="~/SourceCode/lerobot/datasets

export DATASET NAME=eval actO

cd physical-Al-interpretability

python -m examples.visualise_original_data_attention ¥
--dataset-repo-id=S{DATASET _NAME} ¥
--policy-path=../outputs/pretrained_model

e I
FE@mLE=NT—4
ty FNRICERE

J

physical-Al-interpretability/output/analysis_output/IZBJEIAH IS N KT
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