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FOREWORD

Forestry today stands at the crossroads of tradition and
innovation. While the age-old practices of timber harvesting
and marketing have long supported human needs, growing
environmental concerns, rapid technological progress, and
increasing global demand for sustainable resources compel us
torethink these approaches. The future of forestry depends on
our ability to balance economic growth with ecological
integrity.

This book, “Modern Approaches to Harvesting & Marketing
Timber”, is an attempt to bring together emerging tools,
technologies, and strategies that redefine the way we look at
timber management.

It explores how mechanization, automation, artificial
intelligence, and digital platforms are transforming forest
operations - from precision harvesting with advanced
machinery to blockchain-enabled timber marketing and
certification.

The integration of these modern technologies and
practices represents a transformative shift toward responsible
forestry, contributing to both economic viability and
environmental conservation.

I extend my heartfelt congratulations to Mr. Sabyasachi
Ray for his commendable effort to highlight the innovative
modern techniques involved in timber harvesting and digital
marketing.

V. Thirunavukarasu, IFS
APCCF & Principal,
CASFQOS, Coimbatore.



PREFACE

Forests cover roughly 30% of the world's land surface
[United Nations Food and Agricultural Organization]. Trees
provide the human population with raw materials, and they
are a significant source of energy. Therefore, efficient forest
management is of interest to all humankind.

The management of forest resources is crucial for
ecological balance and economic development. Traditional
methods of timber harvesting and marketing often result in
inefficiencies, resource wastage, and environmental
degradation.

This study explores innovative approaches to timber
harvesting and marketing that enhance productivity, reduce
ecological footprints, and improve market accessibility. On
the harvesting front, advancements such as precision forestry,
use of remote sensing and mechanized harvesting tools like
feller bunchers and harvesters, and reduced-impact logging
techniques are examined for their efficiency and
sustainability.

In marketing, innovations such as digital timber market
places, block chain-based traceability, e-auctions, certification
schemes (e.g., FSC), and value-chain integration are evaluated
for their role in ensuring transparency, fair pricing, and
enhanced marketreach.

This book attempts a comprehensive analysis of these
emerging methods and suggests policy and operational
frameworks for their adoption in diverse forestry contexts.

- Sabyasachi Ray
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Chapter - 1

Automation of Forestry Operations

1.1 Feller Buncher

Introduction

A feller buncher is a type of harvester used in logging. It
is a motorized vehicle with an attachment that can rapidly
gather and cuta tree before felling it.

A feller buncher performs both of these harvesting
functions and consists of a standard heavy equipment base
with a tree-grabbing device furnished with a chainsaw,
circular saw or a shear—a pinching device designed to cut
small trees off at the base. The machine then places the cut tree

Fi.l Feller Buncher
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on a stack suitable for a skidder, forwarder, or yarder for
transport to further processing such as delimbing, bucking,
loading, or chipping.

Benefits of Feller Buncher

1

High Efficiency- Can fell and bunch multiple trees
quickly, increasing the productivity of logging
operations. Reduces the time and labour needed
compared to manual felling with chainsaws.

Operator Safety-The operator remains inside a
protected cab, reducing exposure to falling trees,
chainsaw accidents, and rough terrain.

Controlled Felling-Trees can be precisely directed
during felling to avoid damage to residual trees in
thinning operations.

Bunching Capability-Gathers several trees at once,
facilitating easier and faster forwarding/skidding to the
landing area.

Adaptability-Available in wheeled or tracked versions,
suitable for different terrains including slopes,
plantations, and wet ground.

Improved Terrain Navigation-Tracked models can
access steep or uneven ground better than many other
machines.

Integration with Precision Forestry-Can be paired with
GPS and digital mapping tools (e.g., Timber Matic
Maps) for real-time tracking and better forest
management.
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Fig.3 Traversing difficult Terrains




1.2 Harvester

A harvester is a type of heavy forestry vehicle employed
in cut-to-length logging operations.

Harvesters are employed effectively in level to
moderately steep terrain for clearcutting areas of forest.
Harvesters are built on a robust all-terrain vehicle, either
wheeled, tracked, or on a walking excavator. The vehicle may
be articulated to provide tight turning capability around
obstacles.

One operator in the vehicle's cab can control all of these
functions. A control computer can simplify mechanical
movements and can keep records of the length and diameter
of trees cut. Length is computed by either counting the
rotations of the gripping wheels or, more commonly, using
the measuring wheel. Diameter is computed from the pivot
angle of the gripping wheels or delimbing knives when
hugging the tree.

Fig.4 Harvester

The Length measurement of standing tree can also be
used for automated cutting of the tree into predefined lengths.
Computer software can predict the volume of each stem based
on analysing stems harvested previously. This information
when used in conjunction with price lists for each specific log
specification enables the optimisation of log recovery from the
stem.

Harvesters are routinely available for cutting trees up to
900 millimetres (35 in) in diameter, built on vehicles weighing
up to 20 metric tons (20 long tons; 22 short tons), with a boom
reaching up to 10 metres (33 ft) radius. Larger, heavier
vehicles do more damage to the forest floor, but a longer reach
helps by allowing harvesting of more trees with fewer vehicle
movements.

or larger girth harvesting

Fig.5 Effective f




Fig.6 Harvester

1.3 Shovel Logger

Whether on a steep slope or in a swamp, Shovel Loggers
offer solutions to tackle challenging conditions. The Shovel
Loggeris equipped to help manoeuvre the muck of swamps or
wetlands, tackling challenging job sites with its powerful live
heel, durable track system and comfort-boosting operator
station.

If the job site has an uphill, the shovel logger and
directional feller configurations can help dig through those
sleep slopes. It uses a log loader to swing logs to the forest
road. Shovel logging is one of a number of methods that may
be used to move logs from the forest to the road. Rather than
driving out to the log and dragging it back to the landing, the
loader moves slowly across the harvest area, grabbing
logs/ trees within reach, and swinging them around to drop
them closer to the road. Skidding and cable logging can be
more cost efficient for logs further from the road. Shovel

logging can make use of the loader between log truck arrivals.
It can also reduce soil disturbance, since it requires only a
single pass to moveall thelogs in reach.

Fig.8 Shovel Logger




1.4 Forwarder Chapter - 2
A forwarder is a forestry vehicle that carries big felled . . . .
logs cut by a harvester from the stump to a roadside landing Artificial Intelhgence in Smart Forestry

for later acquisition. Forwarders can use rubber tyres or
tracks.

Smart Forestry, “intelligent forestry”, uses a wide
variety of technologies including sensors robots, cyber-
physical systems, drones and satellites. The application of Al-
augmented technology can enhance the efficiency and
effectiveness of forestry processes, including planning, tree
felling, transportation, and reforestation.

21 Automated Harvesting

Forest engineering encompasses a crucial and ground
breaking aspect: the utilization of autonomous harvesting
machinery that integrates various artificial intelligence
functions and techniques.

Fig.9 Forwarding from the Stump site




There is little doubt that autonomous machinery will determine the optimal arrangement of logs, considering

play an important role in forest operations in the future. Many factors such as weight, volume, and type of wood. This
machine functions already have the support of automation, ensures that each trip is as productive as possible,
and the implementation of remote control of the machine reducing the overall number of trips needed and,
where an operator can operate a piece of equipment, typically consequently, the carbon footprint.

in clear line-of sight is at least commonly available. Tele-
operation is where the operator works from a virtual
environment with live video and audio feedback from the
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Autonomous systems of the future are defined by being
able to perform certain functions without direct control of a
human operator. This is a key step towards the precision
forestry of the future. One important aspect is that they may
cause less soil and stem damage through the use of a lighter
and more compact cab-less machine and reduce the risk of
harvesting after catastrophic events by removing the operator
from a risky workplace, as it has already been done for
remote-controlled feller-bunchers.

2.2 Optimization of Wood Transport and
Logistics

The optimization of timber delivery and timber truck
routing has been a traditional field of interest for forest
engineers for at least two decades. The advent of Al offers a
unique opportunity to develop a set of powerful, effective and
robust tools, which can substantially improve the efficiency of
both harvesting and transportation processes,i.e., for

a) Load Optimization: Al can also be applied to maximize
the load-carrying capacity of each transport vehicle.
Through computational algorithms, the system can Fig.11 Load optimization
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b) Environmental Impact assessment: Al models can be
trained to optimize routes and loads not just for
efficiency, but also for minimizing environmental
impact. Algorithms can be designed to prioritize routes
that are less likely to cause soil compaction, erosion, or
damage to the surrounding ecosystem. That is
especially important for in-stand traffic: Al can match
water table maps, weather forecasts and log distribution
to calculate extraction paths that avoid sensitive terrain,
thus minimizing environmental impact and
maximizing vehicle mobility. Life-cycle assessments
(LCA) can be incorporated into the decision-making
process to ensure sustainability.

Water and soil properties detection: Minimizing ecological
disruption is paramount. Al can be programmed to detect
areas with high soil moisture to ensure low soil compaction,
avoid nutrient depletion, and prevent damage to the
remaining stand. Moreover, LCA can be integrated into Al
algorithms to guide more sustainable practices.
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Fig.11 Environmental Impact Assessment
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Chapter - 3

Precision Harvesting

Precision Forestry system revolutionizes logging by
combining machine intelligence, real-time data, GPS
mapping, and remote monitoring to improve productivity,
efficiency, and decision-making in forest operations.

Fig. 12 Remote Monitoring of Production

3.1 CoreTechnology
1. Real-timeupdate maps

This is an advanced way of seeing the jobsite. Live
production and location data are shared among forestry
machines via a wireless mobile network and a real-time cloud
connection. Operators can view all machine locations and the
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current logging situation in real time
using the Maps display through the
control system in the machine cab.

2.  Simplified mapping

It accommodates all common map
formats, from simple hand-drawn maps
to elaborate shape- files or pdfs. Standard
satellite or topographic imagery can be
sent directly to the machine through
onboard cellular connection. Example-

Using a Timber Manager app, ownerscan ~ Fig.13 Timber
Mapping

change map features and share updates

via an online, cloud-based solution without having to
physically visit each machine.

3. Liveproductionview

Apps. shows the precise GPS-based location, estimated
volume, and up to two species of timber when manually
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Fig.14 Effective Management of Production
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counting stems with a feller buncher — for simple, efficient
planning. Forwarder operators can immediately see where
certain species are located and choose the optimal route to
pick up and transport a full load of a desired assortment to the
landing.

4.  Precise progresstracking

As the job progresses, production data and logging
routes are updated in real time on Timber Maps, displaying
the actual, up-to-the minute status of the jobsite. Using the
Areas of Interest and Points of Interest functions, operators
and contractors can easily mark hazards, obstacles, soft
ground, and challenging terrain, in the cab or on a tablet.
These are shared in real time with all crew members,
optimizing job siteawareness and productivity.

5. Remote monitoring

In addition to Timber Maps onboard the machine,
contractors and supervisors can monitor live progress from

Remote Monitoring

®

Fig.15




anywhere at any time using Timber Manager — a web-based
solution for PCs, tablets, and mobile phones. Select a logging
site and view harvesting, skidding, and forwarding progress
at a glance, along with more detailed information, including
machine production and efficiencies.

6. Fleetoptimization

Going beyond machine-level management with
information and insights to improve efficiency and precision.
These apps can be synchronized with forestry equipment,
including skidders, wheeled and tracked feller bunchers,
wheeled and tracked harvesters, forwarders, and swing
machines.

Chapter - 4

Minimising Economical losses through
Detection of Defects

Defect detection is an essential part of quality control in
almost all industrial processes. When dealing with natural
materials, such as wood, the large visual and structural
variation makes the defect detection task challenging. The
task is further complicated in cases where defects are small
(e.g., knots in the wood), as labelling of large datasets for
training is difficult. In practice, this means that the defect
detection model should be able to locate subtle visual or
structural cues that characterize defects and should be
invariant to the large natural variation of materials.

Fig.16 Timber Defects
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Trees are essential to both urban and natural
ecosystems. They provide numerous environmental, social,
and economic benefits. However, internal defects such as
decay, cracks, cavities, and fungal infections can compromise
the structural integrity of trees, thereby reducing commercial
values.

Detecting these internal issues is crucial for foresters.
Traditional methods like visual inspection and sounding are
useful but limited in their capacity to reveal internal defects. In
response, modern non-destructive testing (NDT) methods
have been developed to evaluate tree health without causing
damage. These technologies leverage advancements in
acoustics, imaging, and data analysis to offer precise and in-
depth assessments.

i

Fig.17 Analysing timber health

4.1 Sonic Tomography

Sonic tomography provides a cross-sectional image of a
tree's internal structure by analyzing the speed of sound
waves passing through the wood.

Working Principle: Sensors (transducers) are placed around
the trunk. Sound pulses are sent from one sensor and received
by others. The speed at which sound travels through the wood
is analyzed. Healthy, dense wood transmits sound faster than
decayed or hollow areas.

Fig.18 Sonic Tomography
4.2 Ground Penetrating Radar (GPR)

Originally used in archaeology and engineering, GPR
hasrecently been adapted for tree diagnostics.

Working Principle: A GPR antenna is moved around the
trunk. It emits high-frequency radio waves that penetrate the
wood. Reflected signals are analyzed to detect changes in
wood density and the presence of voids or decay.

©




Fig.20 Heartwood hollow detection

4.3 Thermallmaging

Thermal imaging is a contactless method that detects
surface temperature variations on tree bark.

20

Working Principle: Trees with internal decay may have
altered heat conductivity. Infrared cameras capture surface
temperature differences. Cooler or warmer spots may indicate
cavities, moisture, or decay.

Fig.21 Thermal Imaging




Chapter - 5

Automated Measurement of
Wood Logs

The aim is to revolutionize the way the forestry industry
measures timber. It provides digital solutions that are more
efficient, accurate, and sustainable than traditional methods.
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Fig.22 Automated Measurement by Timbeter Software

The use of technology can make a positive impact on the
forestry industry by reducing waste, improving operations,
and enabling companies to make better decisions.

By digitizing the measurement process, we can
eliminate the need for physical measurement, which can be
time-consuming, Costly, and prone to errors.

Fig.24 Length Analysis
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Fig.25 Vision system company Timber Diameter and length
measurement using Infrared Technology
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Fig. 26 Loadmon company demo software for measuring
Truckloads of timber
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How itworks

The scanning and measuring process can be carried out

automatically or with human intervention and consists of

several steps:

1:s

Vehicle detection - plate recognition service will detect
the vehicle and display information about the vehicle,
load and wayhbill.

Scanning - sensors will collect millions of points to build
a full 3D model of the truck.

Analyze - the program will analyze the model of truck
and extract the main characteristics of the load,
including its width, length, height, load distribution
and displacement, quality and volume

Results & auditing - web application offers a
comfortable way to view results, generate reports and
can be easily integrated with other solutions and
systems. Every result is also supplied with side images
and 3D model of the truck.




Chapter - 6

New Approaches for Timber Marketing

6.1 Digital Platforms and E-Marketing

(@ Online Timber Portals: Use platforms like MSTC
Timber e-Auction to connect directly with buyers,
eliminating middlemen.

[RRS— N
Welcome to E-auction Portal for Chhattisgarh
Forest Department
R —— warams W
Ehougos Tobs U010 MO0

CEECTEED
o
Fig. 27 MSTC Timber Auction

(b) Mobile Apps: Developing apps. to showcase available
timber stock, pricing, quality, and bidding options.

el

Fig. 28 Specialized Timber Sale Mobile Apps.
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6.2 Timber Certification

Timber certification is a process which results in a
written statement (a certificate) attesting to the origin of wood
raw material and its status and/or qualifications, often
following validation by an independent third party.
Certification is designed to allow participants to measure their
forest management practices against standards and to
demonstrate compliance.

XX %

‘ CFCC Certified
’ This product is from
sustainably managed
C FCC i forests, recycled and
L_ p E F C controlled sources
CFCCXOOOOOCK XXX XX www.cfce.org.cn
Fig. 29 Wood Certification

Popular Certification Schemes
B FSC (Forest Stewardship Council)

®m  PEFC (Programme for the Endorsement of Forest
Certification)

B SFI(Sustainable Forestry Initiative)

Timber certification may also be used to validate any
type of environmental claim made by a producer, or to
provide objectively stated facts about the timber products and
their forest of origin that are not normally disclosed by the
producer or manufacturer. Timber certification typically
includes two main components: certification of the
sustainability of forest management, and product
certification. Certification of forest management covers forest
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inventory, management planning, silviculture, harvesting,
road construction and other related activities, as well as the
environmental, economic and social impacts of forest
activities. In product certification, roundwood and processed
timber products are traced through the successive phases of
the supply chain. Certification of forest management thus
takes place in the country of origin; product certification
covers the supply chain of domestic and export markets.

Benefits:

1.  Market Access: Certified timber can gain access to
markets that prioritize sustainably sourced products.

2. Consumer Confidence: Certification provides
assurance to consumers that the timber products they
purchase are from responsibly managed forests.

3.  Environmental Protection: Certification can encourage
better forest management practices, helping to protect
biodiversity and other ecological values.

26

6.3 Data-Driven & AI-Powered Marketing

Market Analytics Tools

Use Al to analyse demand trends, pricing patterns, and
consumer preferences across regions.

1. Data Collection & Processing
L

B. Survey E 2. Consumer Insight
Automation L] & Segmentation

Use Cases of
AlMarket Research

5. Competitor 3. Predictive
Analytics Analytics

Q

4, Sentiment Analytics

Fig. 31 Market Analytics.

Customer Profiling

Segment buyers (e.g., furniture makers, builders,
exporters) and customize offerings, promotions, or pricing.

Demographic

Usage
Segmentation

Patterns

Geographic

Customer
Segmentation

Lifecycle
Stage

Customer
Segmentation

Boelit Paychographic

| Segmentation

Segmentation

Sociveconomic Behavioral

Segmentation

Segmentation

Fig. 32 Customer Profiling
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6.4 Value Addition & Product Innovation

(@) Engineered Wood Products: Manufacturing and
Marketing laminated veneer lumber, cross-laminated
timber, or MDF as sustainable, strong alternatives to

traditional timber.

4 u L4 4L
F1g 32 Value Added Timber Product

(b) Setting up a furniture manufacturing unit- To cater to
customized timber needs, we can offer a wide range of
furniture, from home to office, with varying styles and
price points

Fig. 33 Customizing Timber
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6.5 Businessto business Integration

(@) B2B Tie-ups: Partner with real estate developers,
interior designers, wood product manufacturers, and

furnitureretailers.

Fig. 34 Business tie-ups

b) Online marketing of Value-added Products:
Promoting value added timber products such as
furniture on Flipkart, Amazon, eBay to reach hobbyists,
carpenters, and small businesses directly.

amazo [ ||||||\||H\& d ‘ m

lenskart
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Fig. 35 Online Marketmg Platforms
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6.6 Timber Promotion Campaigns

Organize workshops, expos, and fairs to educate users
on timber use and new products.

- EXHIBITION - AWARDS

- B2B/B2C - DISCUSSION SESSION
- TRAINING

DATE: 7-10Movember 2022  TIME: Bam - Spm

VEMNUE: Landmark Event Centre Lagos, Vicloria
Island

Contact detalls
M+ ZRE401T17 T4
£ Il srgr@pmail o
FHRD IOk
W e AR e Nl ger i el

6.7 Digital Marketing

Tree Planting // Wood &
wood products /Y

Equiptments /f Furniture
Areessories

Fig. 36 Wood Exo

Use YouTube, Instagram, and LinkedIn to share
woodworking ideas, sustainability stories, and customer
testimonials to promote timber and value-added products.

Fig. 37 Digital Marketing
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6.8 Efficient Supply Chain and Logistics

Attracting more customers with timely delivery
promises by digitizing paper work and building strong
logistic support.

Fig. 38 Timely Logistics Support
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