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Figure 2: Comparison between RL-based method and our GITM. RL agents try to map an
complex goal directly to a sequence of low-level control signals, while our GITM leverages LLM to
break down the goals and map them to structured actions for final control signals.
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Figure 3: Overview of our GITM. Given a Minecraft goal, the LLM Decomposer divides the goal
into a sub-goal tree. The LLM Planner then plans an action sequence for each sub-goal. Finally,
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Figure 3: Overview of our GITM. Given a Minecraft goal, the LLM Decomposer divides the goal
into a sub-goal tree. The LLM Planner then plans an action sequence for each sub-goal. Finally,
the LLM Interface executes each action in the environment. Our LLM-based agents can be further
enhanced by leveraging text-based knowledge and memory.
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LLM planner

Instruction Plan
Action Interface: {
explore(object) “explanation”: “The last action failed because diamond cannot be found on the ground.”,

“thoughts”: “First | need to dig down to level 12 where diamond is usually found.
Then | can explore diamond ore underground with branching strategy.
Once | find diamond ore, | can mine it with the tool iron pickaxe.” -
“action_list”: [
{“name”: “dig_down”, “args”: {“y_level”: “12”, “tool”: “iron_pickaxe”}},
{“name”: “explore”, “args”: {“object”: “diamond_ore”, “strategy”: “branching”}},
{“name”: “mine”, “args”: {“object”: “diamond_ore”, “tool”: “iron_pickaxe”}
|
}

mine(object, tool)
dig_down(y_level, tool)

Large
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Y (oTe []

Query lllustration:
Query contains a goal, feedback from the
agent, and reference plan from the memory
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: “explanation”: “explain action failure”,
1 “thoughts”: “thoughts on your plan”,
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]

Feedback

The action {“name”: “mine”, “args”: {“object”: “diamond_ore”, “tool”: “iron_pickaxe”} failed
[ Error message: the target object “diamond_ore” is too far

- inventory: {‘iron_pickaxe”: 1, ...}

- environment: {‘biome’: forest, ‘y_level’: 12}

“action_list”: [ ... ]

}

Interaction Guideline:
You will receive feedback messages. If
your action failed, please replan ...

Memory

Goal object: diamond

Reference plan:

[
{“name”: “dig_down”, “args”: {“y_level”: “12”, “tool”: “iron_pickaxe”}},
{“name”: “explore”, “args”: {“object”: “diamond_ore”, “strategy”: “branching”}},
{“name”: “approach”, “args”: {“object”: “diamond_ore”}},
{“name”: “mine”, “args”: {“object”: “diamond_ore”, “tool”: “iron_pickaxe”}

Query

Goal: obtain 1 diamond given iron pickaxe.
External info: Diamond is usually
found at level 12 ...

Feedback

Reference plan

Figure 4: Illustration of our planning process with the LLM Planner and the agent in the loop.
Given a specific goal, the planner generates plans with structured actions under the guidance of
instruction, user query, previous feedback, and reference plan from memory. The agent executes the
actions and provides feedback for the following planning.
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Reference plan

Figure 4: Illustration of our planning process with the LLM Planner and the agent in the loop.
Given a specific goal, the planner generates plans with structured actions under the guidance of
instruction, user query, previous feedback, and reference plan from memory. The agent executes the

Plan
{

“thoughts”: “First | need to dig down to level 12 where diamond is usually found.
Then | can explore diamond ore underground with branching strategy.
Once | find diamond ore, | can mine it with the tool iron pickaxe.”
“action_list”: [
{“name”: “dig_down”, “args”: {“y_level”: “12”, “tool”: “iron_pickaxe”}},
{“name”: “explore”, “args”: {“object”: “diamond_ore”, “strategy”: “branching”}},
{“name”: “mine”, “args”: {“object”: “diamond_ore”, “tool”: “iron_pickaxe”}
|
}

Large

Feedback

The action {“name”: “mine”, “args”: {“object”: “diamond_ore”, “tool”: “iron_pickaxe”} failed
Error message: the target object “diamond_ore” is too far

- inventory: {‘iron_pickaxe”: 1, ...}

- environment: {‘biome’: forest, ‘y_level’: 12}

Memory

Goal object: diamond

Reference plan:

[
{“name”: “dig_down”, “args”: {“y_level”: “12”, “tool”: “iron_pickaxe”}},
{“name”: “explore”, “args”: {“object”: “diamond_ore”, “strategy”: “branching”}},
{“name”: “approach”, “args”: {“object”: “diamond_ore”}},
{“name”: “mine”, “args”: {“object”: “diamond_ore”, “tool”: “iron_pickaxe”}

actions and provides feedback for the following planning.

“explanation”: “The last action failed because diamond cannot be found on the ground.”,
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Figure 5: Success rate for all items in the entire Minecraft Overworld Technology Tree. The x
axis lists all item names. We overlay the results from our GITM and the best results from baselines.
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7|&=0]f =2 9131=| ObtainDiamond tasko|
CHS fo:| q =0 M2 O Criat

Method ‘ S;CGSS ;afe (‘7:ﬁTJ o = 9eES FHL
DreamerV3 - 50.0 3.0 0.01 0.01

DEPS 90.0 80.0 733 10.0 0.6

VPT 100.0 100.0 100.0 85.0 20.0

Our GITM | 100.0 100.0 100.0 95.0 67.5
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Ablation study

Table 3: Ablation study. The milestone items from left to right are crafting table ‘ wooden

pickaxe ﬂ, stone pickaxe ﬂ, iron pickaxe ?ﬁ, and diamond @ The success rate is calculated

under time limit of 12000 steps (total) and query limit of 30 (each sub-goal). “Goal Decomp.” and
“External Info.” indicates goal decomposition and external knowledge respectively.

Goal External Success Rate (%)

Feedback Memory P
@ N A 5D

Decomp. Info.

575 325 5.0 0.0 0.0
90.0 9.0 675 25 00
975 950 775 20.0 5.0
100.0 100.0 100.0 57.5 35.0
v 100.0 100.0 100.0 95.0 67.5
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