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Communicates through cries

>118id# (from Emmanuel Dupoux)
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2 )LBrEx Y R HAEE

— Tl e ng is fully developed
@ ® L kes sweet smells, and can p obably pick your breast milk out of a lineup
N \ I | ® May respond to familia ds
@ 'b\ , \ u @ ® Begins to lift head
© Comforted by touch and recognizes your face
a i AY NS 1 ® Starts to lift shoulders during tummy time
D Actions face tracking rational, goal- o 9* ;
d el 79\ El m @ Makes eye contact
y 2 irected actions \ @ Mimics sounds, and starts to babble
g biological . “ R ® Opens and closes hands
."3_ motion Y |_| I I_ll Z l_l I-Ilkﬁ . Tl ® May begin teething
o) . A gravity, inertia JL’ ~ /J 5 @ Loves to reach for toys
Physics stabili & ® Looks at things in the distance
Y ty, g
o H conservation of " s
O suppor momentum PY n |—L| E i i Sees color better
(a® JILJI / ﬁ— Listens to your voice

I Object permanence

shape N\ L La ghsandgggles a lot
constancy I_l Begins to learn to sit up
Likely rolls from stomach ta back

Objects | solidity, rigidity 11
I_LI\\ : e::ri': ;Js :" o evelope
] natural kind categories Age (months) g E /u* JLJ o ‘ R B Sk s aeaon il giigha o
= > i
= ® Sits up unassiste $Ta e
9 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 ® IE — 5 > \ % x ECG &Hk % {% /‘-/V' @ :|: ° E)its:inpguishes d‘i;ererll shapes é@ﬁ
= N E — == o
g g ' proto-lmltatton | | | I | [ m ( I S :j ) ® Has learned object permanence
o / ‘ | | | | | li walking ’ May understand words like, "No", "Mama” and "Dada” .
o ﬁE: ‘I emotional contagion | | | | | ‘ SIS e g | | ° :E: {_H—j' ( QI 9[\ £ 'fg \/'_\' ' = *;ﬁ%ﬁj;}t—? R 'fg ) | :\ay start to crawdl ) fﬁ‘i
o I 7N — = 1 = 7N = / Can c;gften pick yp t: ngs with thumb and poi inter finger g
@ May start calling par “Mama” or “Dada’

Looks and listens at the same time

=
5" a0 )= ! ) Recognizes and points to objec
o T ™ May begin to hold onte Furmtu ewhlle walk ng
[ 7(x)-L- 1(x, 000 =M 706} Lt . ] Loves feeling different textures, like running water P
y 26 T i Understands one-step commands Kﬂ/
. 4. o= [1iH ¥ |
frick| 36" .

computerscence

Can probably sit for long periods of time
Leoks and listens at the same time—no wonder story time is so fun

R 1T A
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Language Multimedia Robotics Learning
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| spilled my drink, can you help? | spilled my drink, can you help?

. . I
GPT3 You could try using | LLM Value Functions :
a vacuum cleaner. | 'find a cleaner” PN sl !
“find a sponge” Be poive [
L “go to the trash can” "go to the trash can” I
: ) "piclf up the sponge” ) “nick up the sponge” I
LaMDA Do you want me to | T y would:
find a cleaner? ! ,  1.finda sponge
| SayCan 8 2. pick up the sponge
| uﬁnd"f;a;;;n;ngen l : 3- come tO y0U
Ilm SOI'I'y, I d|dnlt I “go to the trash can” [ 4 pUt down the Sponge
FLAN mean to spill it | 5 e o I 5.done
. “try using the vacuum” I
.- P
- KRBT ZSHEIWRHRITREE .« KIEEBUAINSBAERIITES
Ahn et al., 2023. Do As I Can, Not As I Say: Grounding Language in Robotic Affordances. arXiv:2204.0169. (Goe)
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Mobile Manipulation PaLM-E: An Embodied Multimodal Model Task and Motion Planning

Given <emb> Q: How
to grasp blue block?

BT XFRIBIPA EFEL T B LR RIESRE ,
SHERIX56201Z (GPT-3lISHEN175012) . {EP—MSIESHESMIKIE

Given <emb> ... <img> Q: How to grasp blue block? A: First, grasp yellow block

? ViT A: First grasp yellow
— r=1 )\ = .
S1EE (VLM) |, PalM-ERREILURGENR, FLEEM. SMRIES, TUMAT sosanipce o
the table, then grasp
L= SN\
ZHMEFRNSBAIESTEAZTERNIIIE. the blue block
Human: Bring me the rice chips from the Tabletop Manipulation
drawer. Robot: 1. Go to the drawers, 2. Open Given <ima Task: Sort
IV oA,
top drawer. | see <img>. 3. Pick the greenrice ‘ ?

, , colors into corners.
chip bag from the drawer and place it on the Control A:First, grasp yellow block and ... Step 1. Push the green
counter. star to the bottom left.
Visual Q&A, Captioning ... Language Only Tasks Step 2 Pushthe green

Y Describe the circle to the green star.
A Given <img>. Q: What's in the ' following <img> Here is a Haiku about
Image? Answer in emojis. A dog jumping embodied language models:  Q: Miami Beach borders which ocean? A: Atlantic.
J-90006 overahurdeata Embodied language Q: What is 372 x 187 A: 6696.
dog show. models are the future of Language models trained on robot sensor data can
natural language be used to guide a robot's actions.

BERIE: (PaLM-E: An Embodied Multimodal Language Model) , arxiv2023
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[Text-1] = <resource-5>

ad»

please generate an image where a girl is reading a book, and her pose is the same as the boy in the image A
example.jpg. Then please describe the new image with your voice.
o /
IL Request J' <
Stage #1: Task Planning Stage #2: Model Selection
[T1] [T3] [T5]
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff fm e ey
| task: pose-control }: task: image-class. :: task: image-to-text ) | task: pose-control i /| Incontext task-model assignment: ol )
. | . 1 . 1
L e maget] 1 i ppees - affboooomoomommomS ) hustlfyolos-tiny
| mage:(maged] i mages cresource> || image: resource2> || | 1T e ™ | @ facebookidetresnet-101 ;
o _l  imeieny ’_—vl task: object-det, i : €) TahaDouaji/detr-doc-table-detection i
! task: pose-to-image HLc) i _______ : ,[[5_]_____________‘ i args: B Model Cards in Huesingface f
| args: :: task: object-det. || task: text-to-speech Lf'ﬁ”‘fggjjchﬁlujgc:zfi I {
| text: areadinggirl || args: I: args: ! ----—-----------T\ ] i
\ image: <resource-1> ': image: <resource-2> :: text: <resource-5> task: image-class. ;‘n |
————————————————————————————————————————————————————————— ey ey gy g gy g ————
5 Stage #3: Task Execution \ Stage #4: Response Generation
___________________ T1] pose-control HT4] object-det.
"""""""" it Hybrid Endpoint: ! openpaose control facebook/detr-resnet
| task, args, model | ! YRrCENCpaTS 1 Bounding boxes [in:a E—Z; : [{bounding box}] I
e 1| HuggingFace Endpoint ||with probabilities & . N 8
[ToTT T 11| (facebook/detr-resnct101) [T T2] pose-to-image  HT5] image-to-text
L?t:':dft'lri‘g_::flfl_'E)_ [ S — ! § sd-ctl-pose lpconnect/vit-gpt2
facebook/detr-resnet-101 | *| ' ! | Prediction> [image-3] “a girl sittingon ...”
o i Local Endpoint ! T3] image-class. HT6] text-to-speech
| task, args, model ! ! ce book/detr-resnet-101) i google/vit facebook/fastspeech
] R ——————— | [classes with prob] [audio-1]
J
~

[Audio-1]

The image you gave me is of "boy". The first thing | did was use '~ to analyze the pose of the boy in the
image. | fed that image, specifically located at [Image-1], into the model to get an output image of the pose, located at [Image-2]. Then | take
that pose and generate a new image, located at [Image-3], using = and the instruction "a girl is reading".
Next, | ran object detection on the image generated in the previous step, to get predictions of the objects present in the image, including the
box location. These predictions were run through the = model. The box was drawn on the image, which is located

at [Image-4]. Then, | used the predictions of aimage classification model = and a image caption model
= model to generate the caption for newly generated image. It generated text: "a girl sitting on a bed
Lreading a book". Lastly, | ran the = model to convert the generated text into audio, located at [Audio—l].)
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