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Language to Optimization

@ move gripper to red cube with heightened safety

. Tasks:

1. move gripper to the red cube and avold collisions with obstacle_sphere_0, and
obstacle_sphere_1 with heightened safety

ﬁ min ca.norm_2(x - red_cube.position)«s2
e.t.
obstacle_sphere ©.size - ca.norm_2(x - obstacle_sphere_8.position) <
obstacle_sphere_l.size - ca.norm_2(x - obstacle_sphere_l.position) <
[safety_margin_8, safety margin_1] = ['0.85', '8.85']

2% 1LLM %] ZE 8-S 919 Gul

A7)l FAL2 AEAZF GUI & &8 Ao H=S
AFg-A} EESLE (user prompt) 2A] @ stHAA Az T
LLM  ol& AR ZEZE9 g7 AxE
M2 E(system prompt)’} AFEEITH A|AEl TEIE
([Z2¥ 3] & Heg)des A 4 4 Ar(d:
Ao x3stdE B4 2B BA TH, 54 AW )9
&0 AMEA WHS st d Z8s B 3,
7k s dn 'lEE, ok wmizl dy Wy Fol
EgET o] w LLM 2 274 Ul A9 Xy Az
Are AgAo= 4= Kby, gial AlEdeld 374 <
Aol EEA olE AAteR Aiteta A §glr
[Z¥ 112 GUI stdS yehid. & 591, "move
gripper to red cube with heightened safety."2F+= & o]
FolH & wl, LLM & red cube 29 o5& R 3=
EAgge A, ¥ FelETe TE IIE H¢
Azl Ak, o] A Acke] A8 b vizls EFF
MPC +4 WAlE &H3r}. o] &5 API & &3l
o Aol EER dgHa, Y EEA FAS
BAg & AAztez MPC o whdEo] o] Fx7}
A,

m A 27

A AR e W] e, B £E)

obdA WEs ¥gEtE WHolE AREEe]  AFH 9
Hsls  wasgnh. [y 2]1% "HEE] FoE
gojA"el Az FYs|x| wl'gls wWEold  uE)

AR 22 ARG wolFh A4 B9 obdl vhlol
A Agsel ol 2AF FHRAW, T 4%

2 mpdlo] HgFo] ¢ "Wyl -3 A= AU
ol Hal Alekste ZHdYPArt Abgxe #HHE %
A grEZ drgdslo] Ao

P AeAs WA <
AAe 24T B

0132

You are a helpful assistant tasked with generating optimization formulations for
configuring an MPC controller for robotic manipulation tasks.

1 will give you a command, and you will return the objective function and, if
necessary, the constraint functions to be applied in the MPC controller.

Scene description is as follows:
(1) The CasADi library is used to implement the MPC.
(2) The variable "x" represents the gripper’s position in 3D space, i.e., (X, y, Z).

General rules:
(2) All inequality constraints must be written to be satisfied when less than or

equal to zero:
(a) For example, to express "ca.norm_2(x) >= 1", write it as "1 - ca.norm_2(x)".

Safety rules (Interpret safety-related expressions flexibly and appropriately):

(1) If the command contains any language that implies a safety concern, you must
generate an optimization formulation that avoids obstacles.

(2) Determine an appropriate safety margin based on the level of safety concern
expressed in the command. The safety margin must be in the range [0.025, 0.05].

You must return your output in valid JSON format. Here are a few examples:

objects = ['object_1', 'object_2', 'obstacle_sphere_0', 'obstacle_sphere_1']
# Command: move gripper to object_1 with moderate safety

"objective": "ca.norm_2(x - object_1.position)**2",
"equality_constraints": [],
"inequality_constraints": [
"obstacle_sphere 0.size - ca.norm_2(x - obstacle_sphere 0.position)",
"obstacle_sphere_1.size - ca.norm_2(x - obstacle_sphere 1.position)"
1.
"input_constraints": [],
"safety_margin": ["0.025", "0.025"]
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