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Abstract

Quadruped locomotion requires high-frequency joint control while LLMs incur several-second inference latencies,
preventing existing blocking or planning-only approaches from handling concurrent tasks such as chat. This paper
proposes a system in which the LLM generates loop presets composed of per-joint target angles and a repeat count,
and a PresetDispatcher executes them autonomously, decoupling the LLM from motor control analogous to biological
spinal Central Pattern Generators (CPGs). Experimentally, under a 30-second wall-time condition, our method achieves
466x more simulation locomotion steps (256,799), ~2x more chat responses (23), and ~half the response latency
(1.293s) compared to a blocking baseline (550 steps, 11 chats, 2.653s). These results demonstrate that delegating
motor control to a dispatcher enables concurrent high-level task processing by LLMs on quadrupedal robots.
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Table 1. Example of LLM-Generated Loop Preset

{
"repeat”: 30,
"actions”: |
{
"joint_targets”: [0.0, 0.4, -0.8, 0.0, 0.4, -0.8,
0.0, 04, -08, 0.0, 0.4, -0.8],
"duration_steps™: 5

"joint_targets”: [0.2, 0.2, -0.6, -0.2, 0.6, -1.0,
02, 02, 06, 02, 06,
-1.0],
"duration_steps”: 5
}
]
}

Situation | _Prompts Response | JSON Queue Joint

description LM Preset Command

SHIPIC (-3 LIV PVPCE =

Fig. 2. Loop preset generation from situation description
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Table 2. PresetDispatcher step execution pseudocode

Input: env, preset_queue, current_preset, action_idx,
step_count, cycle_count
Output: time_step, action

if preset_queue is not empty then
current_preset «<— preset_queue.get()
step_count < 0
action_idx < 0
cycle_count <= 0
if current_preset is None then
action < 0 // zero action
else
phase <« current_preset.actionslaction_idx
od K]

SOENRIDREWWN

0 action < phase.joint_targets

1: time_step < env.steplaction)

2 step_count < step_count + 1

3 if step_count > phase.duration_steps then
4 step_count <— 0

5 action_idx < action_idx + 1

6 if action_idx > K then

7 action_igx <0

8 cycle_count < cycle_count + 1

—_, e

19: if preset is one-shot or cycle_count >
C_max then
20 current_preset «<— None

21: return time_step, action

Preset Dispatcher

Queue |Parse | Action |[Action
T RazIEI=EN
LM (SON) Loop env
L TV delayed 7
Feqaest v 7y Action
- = On Cycle End Fallback

1%l 3. PresetDispatcher L& 7= & & 88
Fig. 3. Internal architecture of the PresetDispatcher
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Table 3. Concurrent execution of locomotion and
high-level task

Input:  dispatcher, chat_questions, duration T
Output: locomotion steps, chat responses

12 J/ Thread 1: Locomotion loop
2 while elapsed time < T do

3 time_step, action < dispatcher.step()

4: if preset replacement condition met then

5: dispatcher.request_preset(situation) ~ //
async, non-blocking

6

7: |/ Thread 2: High-level task (chat)

8. for each question g in chat_questions do
9 t0 < current time

10: response < lim.chat(q)

/| blocking within Thread 2 only

: latency < current time — 10

: record(response, latency)

1
1
1
1

B~ ownn —

: /] Thread 1 and Thread 2 run independently
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Table 4. Experimental environment configuration

Operating system Windows 11 Pro
Framework Python 3.12.0
sz dm_control 1.0.37,
MuJoCo 3.5.0
CPU Intel Core 19-13900K
GPU NVIDIA RTX A6000
Memory 56 GB
LLM Qwen3.5 9B
Wall-time budget 30s

32 4. dm_control AlE210|M && MuJoCo 7I8t 4&F
2 22
Fig. 4. dm_control simulation environment with the
quadruped robot model
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Table 5. Experimental results

Metric Baseline Loop preset
LLocomotion steps 550 256,799
Chats completed 1 23
Avg. chat latency 2653s 1.293s
Walking stability 100% 100%

LLM wait ratio 99.6% -
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