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Abstract

We present the design of «Murshid Al-Hajda», an Arabic-speaking reception and guide humanoid built on
the open-source Berkeley Humanoid Lite platform. The robot pairs a 22-actuator, 3D-printed body with a
three-layer control stack: Mohsen, an Arabic language model, for dialogue and task planning; a skills layer
based on open vision-language-action models (OpenVLA, 110/10.5, GROOT N1.7) trained from teleoperated
demonstrations with LeRobot; and reinforcement-learning locomotion policies, all bounded by an
independent safety supervisor. We describe a staged job roadmap (reception, in-building inventory and
delivery, light assembly, elder-care assistance) with explicit hardware, safety limits and readiness levels, a
bill of materials of about USD 5,540 per unit (USD 6,647 with 20% contingency) and a five-unit pilot batch at
about USD 7,412 per unit. In simulation we reproduce stable walking of the open Unitree G1 model with a
published policy, and report an honest CPU-only baseline for training our own policy with Augmented
Random Search, together with the GPU budget needed to train a deployable policy with MujoCo
Playground. No hardware has been built yet; this is a draft for internal review.
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Berkeley Humanoid, ARS linear policy, CPU only (2 cores), Al-Hajda Lab, 2026-10-29
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OpenVLA: An Open-Source Vision-Language-Action Model (7B, 970k episodes, 64xA100 :,¢351g TRIy Berkeley, Stanford .1
x 15 days) — https://openvla.github.io/ (2024-06-13)

openpi — 10/ t0-FAST / 0.5 open weights, Apache-2.0, GPU requirements — https://github.com/ :Physical Intelligence .2
Physical-Intelligence/openpi (2026-10-29)

Isaac GROOT N1.7 — open VLA for humanoids (3B, ~28 Hz on Jetson AGX Thor, SONIC whole-body control) —:NVIDIA .3
https://github.com/NVIDIA/Isaac-GROOT (2026-10-29)

LeRobot — datasets, teleoperation, ACT/Diffusion/m0/GRO0T/SmolVLA policies (Apache-2.0) — https:// :Hugging Face 4
github.com/huggingface/lerobot (2026-10-29)

Berkeley Humanoid Lite BOM (Google Sheet: actuators $188.69 / $136.36, robot total :UC Berkeley Hybrid Robotics .5
$4,350.59, Amazon/Digikey links) — https://docs.google.com/spreadsheets/d/1AQEHcH_nPkXYfor2-
h7bwNIUMmsePtAm53epnsWgZXc/edit?usp=sharing (2026-10-29)

Demonstrating Berkeley Humanoid Lite (arXiv:2504.17249) — under $5,000, cycloidal 3D- :(RSS 2025) 9,51 Chi .6
printed gearboxes, zero-shot sim-to-real — https://arxiv.org/abs/2504.17249 (2025-04-24)

Bambu Lab P1S — $579 typical price ($509 on sale), 256x256x256 mm — https:// :(_Suse3! y2ll) Bambu Lab .7
us.store.bambulab.com/products/p1s (2026-10-29)

ToddlerBot BOM — Jetson Orin NX 16GB $955, cameras, speaker — https://motari.io/r/toddlerbot (2026-10-01) :Motari .8

MuJoCo Playground (Berkeley Humanoid < 15 min, G1 < 30 min on 2x RTX 4090) — :(RSS 2025) 4,515 Google DeepMind .9
https://arxiv.org/abs/2502.08844 (2025-02-12)
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mujoco_playground — BerkeleyHumanoidJoystick env, PPO config 150M steps / 8192 envs :Google DeepMind .10
(Apache-2.0) — https://github.com/google-deepmind/mujoco_playground (2026-10-29)

Learning Sim-to-Real Humanoid Locomotion in 15 Minutes (one RTX 4090) — https://arxiv.org/abs/2512.01996 :arXiv .11
(2025-12-01)

Simple random search provides a competitive approach to reinforcement learning (ARS, :Rechty Guyy Mania .12
arXiv:1803.07055) — https://arxiv.org/abs/1803.07055 (2018-03-19)

Efficient GPU Usage Tips — free P100, ~30 h/week quota — https://www.kaggle.com/docs/efficient-gpu-usage :Kaggle .13
(2026-10-29)

FAQ — free tier GPUs not guaranteed, notebooks up to 12 h — https://research.google.com/colaboratory/ :Google Colab .14
fag.html (2026-10-29)

unitree_rl_gym (BSD-3) — G1 model + pretrained policy — https://github.com/unitreerobotics/ :Unitree Robotics .15
unitree_rl_gym (2025-07-25)

ISO 13482:2014 — Safety requirements for personal care robots (to be replaced by ISO/FDIS 13482) — https:// :ISO .16
www.iso.org/standard/53820.html (2026-10-29)

1SO/CD 25785-1 — Safety for dynamically stable industrial mobile robots (draft) — https://www.iso.org/standard/ :ISO .17
91469.html (2026-07-08)

Agility Unveils Digit 5 (65,000+ hours, 100,000+ totes at GXO) — https://www.agilityrobotics.com/ :Agility Robotics .18
content/agility-unveils-digit-5-humanoid-robot-built-for-cooperatively-safe-work-at-scale (2026-09-15)

F.03 Arrives at BMW (logistics parts sequencing, Helix 02) — https://www.figure.ai/news/f-03-at-bmw :Figure AI .19
(2026-06-30)

Airbus Buys Robots From UBTech (Walker S2 pilot) — https://www.forbes.com/sites/johnkoetsier/2026/01/19/ :Forbes .20
humanoid-robots-building-airplanes-airbus-buys-robots-from-ubtech/ (2026-01-19)

Figure Helix 2.5: home-task success 9% — 56% in unseen homes — https://www.forbes.com/sites/johnkoetsier/ :Forbes .21
2026/09/21/figures-billion-dollar-physical-ai-bet-delivered-a-6x-jump-in-robot-chore-success/ (2026-09-21)
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%D8%A7%D9%84%D8%B9%D8%A7%D9I%85%D8%A9I-%D9%84%D9%84%D8%B7%D9I%8A%D8%B1%D8%A7/
(2026-05-09)

Saudi Arabia deploys Al-powered multilingual robot for pilgrims at two holy mosques — https:// :Gulf News .23
gulfnews.com/world/gulf/saudi/saudi-arabia-deploys-ai-powered-multilingual-robot-for-pilgrims-at-two-holy-
mosques-1.500540029 (2026-05-14)

Robust Speech Recognition via Large-Scale Weak Supervision (Whisper) — https://arxiv.org/ :(, 551y Radford) OpenAI .24
abs/2212.04356 (2022-12-06)
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