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Language to Optimization
@ move gripper to red cube with heightened safety

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

‘ﬁ min ca.norm_2(x - red_cube.position)ss2
s.t.
obstacle_sphere_8.size - ca.norm_2(x - obstacle_sphere_0.position) <
obstacle_sphere_l.size - ca.norm_2(x - sbstacle_sphere_l.position) <
[safety_margin_0, safety margin_11 = ['0.05', '0.05']
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You are a helpful assistant tasked with generating optimization formulations for
configuring an MPC controller for robotic manipulation tasks.

I 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 itas "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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