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Fig. 1 Structure of U-Net
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(meimgeshnwsipelsﬁnﬂdrqamd
bicycle on a road with a red car in the
round. The person is wearing a
white t-shirt, black pants, and a black hat.
She has a backpack on her back and is
pedaling with their feet on the pedals. The
road is lined with trees on both sides and
— Y ) there is another person riding another
bicycle in front of her. The date
"9/22/2023" is visible in the bottom right
\mmetuﬂheirmge.
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son (041,
0.15,0.63,0.73)

What does the regian (0.41, 0.15,
0.63, 0.73) describe?
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[ Locate the objects in the image. ] 4 o =
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Locate the phrases in the caption: A = ot o A women
woman riding a bike 8 § = a bike (0.41,
o [o] 0.15,063,0.73
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[ person riding red bicycle on road
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What is the polygon mask of region
0.15,0.63, 0.

Multi-task prompts
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Generate initial response
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Generate feedback
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Agent Customization Flexible Conversation Patterns Refine response Final output

Large Language Models are Better Reasoners with Self-Verification. EMNLP 2023 Findings
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data_Na1Cl1
_symmetry_space_group_name_H-M 'P1
_cell_length_a 3.9893
_cell_length_b 3.9893
_cell_length_c 3.9893
_cell_angle_alpha 60.0000
_cell_angle_beta 60.0000
_cell_angle_gamma 60.0000
_symmetry_Int_Tables_number 1
_chemical_formula_structural NaCl
_chemical_formula_sum ‘Na1 CI1"
_cell_volume 44.8931
_cell_formula_units_Z 1

loop_
_symmetry_equiv_pos_site_id
_symmetry_equiv_pos_as_xyz
1%y.2

loop_

_atom_site_type_symbol
_atom_site_label
_atom_site_symmetry_multiplicity
_atom_site_fract_x

_atom_site_fract_y

target
[“Na® 1 P T a0’ L.

B

output
[ *Na” agr wgp aqr ap

“ o«

“u

t

“Q” 47 45T “Qr “Q” “Q” “* 0" “n7]

cross-entropy loss

“0” % 6" “3” 0" “4” ** “1" \n7]

I M [

LLM ]

input

[“data_” “Na’ “1” “CI" “1” “n” ...

_atom_site_fract_z

_atom_site_occupancy
Cl CI0O 1 0.0000 0.0000 0.0000 1
Na Nat1 0.5000 0.5000 0.5000 1

data_K1Br1

tokenization

repeat until terminating
condition is true

“augn an agr agn agroaQr «« 7]

data_K1Br1
_symmetry_space_group_name_H-M 'P-1'
_cell_length_a 4.6143

Br Br1 0.5000 0.5000 0.5000 1
\n
\n

Crystal structure generation with autoregressive large language modeling. Nature Communications 2024
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