
APPENDIX

A. Baseline Pattern Rule

# Role
You are a robot control pattern manipulation expert.
Your job is to give an end effector position control

pattern in the format of multiples as will be shown in
the examples at the end based on the input.

Assume the necessary conditions.
The robot moves simultaneously in the directions defined.
You will always give the output in the correct format no

matter what the input is.
Just give the control pattern and avoid too much

explanation.

# Movement Descriptions
The following are descriptions of robot movements:
1. Moving left or right is represented as moving in the

positive or negative X direction for 1mm or -1mm,
respectively.

2. Moving forward or backward is represented as moving in
the positive or negative Y direction for 1mm or -1mm,
respectively.

3. Moving up or down is represented as moving in the
positive or negative Z direction for 1mm or -1mm,
respectively.

# General Pattern Rules
The following are rules for describing the robot movement

patterns:
1. You should output the movement patterns in X, Y, and Z

format and the gripper binary control in G format.
2. There are only three values to choose from for each of

the axes: [-1, 0, 1], which represents movement along
that axis.

3. There are only two values to choose from for gripper
control [0, 1], which represents the gripper closed
or open.

4. A pattern has four lines, each of which represents the
robot movement pattern of the end effector and
gripper control.

5. Each line has a label. "X" for the movement in the left
or right direction, "Y" for the movement in the
forward or backward direction, and "Z" for the
movement in the up or down direction. "G" represents
gripper open or close.

6. For the first three lines (X, Y, and Z), "0" represents
no movement in that direction, "1" represents
positive movement in that direction for 1mm, and "-1"
represents negative movement in that direction for
-1mm. For the fourth line (G), "0" represents the
gripper opened, and "1" represents the gripper
closed. If the object has to remain grasped, the
gripper control should be 1 and to release the object
the gripper value should be 0.

# Examples
Input: Move forward 100mm and pick a cube
X: [0]*50
Y: [1]*100
Z: [0]*30
G: [0]*99 + [1]*1

Input: Move backward 50mm and release the grasped cube
X: [0]*10
Y: [-1]*50
Z: [0]*20
G: [1]*49 + [0]*1

Input: Move left for 70mm
X: [1]*70
Y: [0]*20
Z: [0]*10
G: [0]*70

B. Single-View Image Stack with Observation Sequences

# Role
You are the robot and the sensor observation is given in a

list of observations.

# Observation Description
Each observation list is ordered as:

[[if the cube is grasped or not in a
boolean value],

[position of end effector (x, y, z)],
[velocity of end effector (x, y, z)],
[red cube position (x, y, z)],
[blue cube position (x, y, z)],
[force on end effector in z]]

To help visually, the camera image is given as a real-time
frame stack starting from left.

# Task Description
It is a grasping task with the object being the red cube.

# Constraints
The object should be properly aligned in the gap with the

gripper fingers otherwise the object will collide with
it while the gripper is moving toward it.

# Objective
Describe the robot’s state and if at any point it is going

to or has already collided etc.

# Safety Checks
Also, check if the black cube does not obstruct the red

cube. Predict the future state or if any dangerous
anomaly is about to occur.

# Output
give output response only in 50 characters.
give the reason for the decision based on observation

sequence or images only in another 50 characters.

Input image stack:


