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Motivation

* Assist or replace human’s forestry works
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A utr,oréﬂm ous Tree Climbing

* Method of environment exploration?

* How inchworms navigate?

— Tentacles
— Not rely much on vision

— Simple in processing
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Inchworm-like Robot: Treebot

High maneuverability
Large workspace

Capable of climbing from a tree trunk to
a branch

High adaptability
A wide range of gripping curvatures
Capable of climbing many types of trees

Lightweight and compact
600g; 370(L) X 175(W) X 135(H) mm3

High payload capacity
1.75kg
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Structure of Treebot

 Continuum body
— Extendable & Bendable

Front
. gripper
* Tree gripper
— Adaptive to a wide range Continuum
of gripping curvature
Electronics
Rear
gripper
1§ ¥ Tendon
Byl '
o Z
= Tentacles z
Battery ‘ y « ‘
Claw  Isometric view Bottom view Left view
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A Novel Continuum Body

Mechanical spring

* Design Y Spacer (Tendon)

— 3 bendable tendons

— 3 actuators to control
the length of tendons

— Rack and pinion driving
mechanism

* Features

— Extendable and
bendable

— DOF = no. of actuators
(compact)

Tendon Driver
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Continuun
Body
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Eeatures of the lree Gripper

 Compact & lightweight

— Actuated by single actuator

* Adaptive to irregular shape

— Each claw is mechanically
decoupled

A wide range of gripping

Linear motor

curvatures Principal axis
— The generated directional force is Tl .
% pushing olat
optimized it A I-J us ing plate
* Zero energy consumption in Location of hook \ [TT-RIT 71T joint 8
static gripping i

— Gripping force is provided by
preloaded mechanical spring

Phalanx 1 ' Phalanx 2

Cross-sectional view
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lentacles Exploring & Tree Shape Reconstruction
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- Wireless camera
- 12 grams

- Photovoltaic modules
- 10.9 grams (1Walt)
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Climbing on Different Types of Trees

Tree Perimeter No. of steps
(cm) (Success / Total)

Bauhinia variegate 81cm 20/20
Delonix regia 97cm 20/20
Bombax malabaricum 142cm 20/20
Callistemon viminalis 99cm 20/20
Roystonea regia 102cm 20/20
Bauhinia blakeana 25cm, 65cm 20/20
Araucaria heterophylla 87cm 20/20
Acacia confuse 72cm 20/20
Grevillea robusta 50cm 20/20
Bambusa ventricosa 20cm, 30cm 20/20
Cinnamomum camphora 66cm, 92cm 13/20
Bambusa vulgaris var. Striata 31cm 1/5

Melaleuca quinquenervia 140cm 0/5

Tree Climbing Robot
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ayioad lest

* Climb with 1.75kg payload (Treebot weighs 600g)
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Trunk to branch T(ejnsin'
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Comparison
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