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Bio-Inspired Multi-Arm Soft Robot

A Solution for Variable Stiffness & High-Stakes Recovery

1. Abstract

This research addresses the critical limitations in current robotics for disaster relief. By integrating biomimetic

principles from elephant trunk mechanics with advanced materials science, we present a robot capable of

'Morphological Intelligence.' It adapts its physical state to match environmental demands, ensuring survivor

safety while maintaining industrial-level power.

2. The Technology: Variable Stiffness via Granular Jamming

The core innovation is the transition mechanism. Using pneumatic control and granular jamming, the limbs

can reach a rigid state to lift heavy debris and revert to a soft state to navigate through fragile rubble. This

removes the danger of secondary collapses during rescue missions.
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3. Technical Specifications Matrix

Component Implementation Performance

Lift System Pneumatic + Kevlar Tendons 100kg Payload (4 Arms)

Sensory Skin Tactile Pressure Sensors Millimeter Precision Grip

Chassis Armor STF + UHMWPE Layers Shrapnel & Impact Rated

Comm. Link FHSS + Jamming Protection High-Interference Reliability

4. Survivability in Hostile Environments

Unlike commercial robots, this platform is built for war zones and disaster sites. The armor utilizes Liquid

Armor (Shear Thickening Fluids) that remains flexible during movement but instantly hardens upon impact.

Furthermore, a miniature Electronic Countermeasure (ECM) suite ensures the robot remains operational

even under radio-frequency interference.
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5. Strategic Roadmap & Global Application

Phase 1: Scale Prototype (Proof of Concept) - Completed.

Phase 2: High-Fidelity Prototype (Field Testing) - Seeking Partners.

Phase 3: Full-Scale Industrial Production.

This project is open for international collaboration with R&D centers, Defense contractors, and Global

Humanitarian Organizations.

Contact for Collaboration

Abdullah Khatip | Research Portfolio
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