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RNZ Coaching Conference 2008 – Jennie Coker

Jennie Coker – ISRRNZ Rowing Biomechanics PhD Scholar

THE APPLICATION OF 
BIOMECHANICS IN ROWING
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RNZ Coaching Conference 2008 – Jennie Coker

Overview
• Introduction

• What is biomechanics?

• How can biomechanical methods be 
applied to rowing?

• The PowerLine Boat Instrumentation 
System (“Force Gates”)
• System demonstration
• Specific examples of its application

• Summary and what next?
• Questions
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#������� What is biomechanics?

• Physics branch of sport science
• Applying mechanics to the human body
• Role of a biomechanist is to aid coaches

RNZ Coaching Conference 2008 – Jennie Coker �
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#������� How can biomechanical 
methods/tools be applied to rowing?
• INTERNAL MUSCLE FORCES

• Electromyography (EMG) – builds a picture of when 
(or if) muscles are recruited within a movement.

RNZ Coaching Conference 2008 – Jennie Coker

R e c o v e ryD rive

EMG pattern of 4 muscles during rowing on a RowPerfect  
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How can biomechanical 
methods/tools be applied to rowing?

• MOVEMENT
• Video
• Silicon coach

• Overlays/split screen
• Joint angles (e.g. knee flexion)

• Sequencing templates
• Digitising – e.g. to show handle path
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#������� Silicon coach - www.siliconcoach.com
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#�����%� Silicon coach - www.siliconcoach.com
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• Lm2xdualscreen\siliconcoachplayer.exe
• Lm2xdualscreen\Lm2xdualscreen.pre
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Sequencing template applied to the LM2x World Champions from 2006

Hume & Soper (2001)
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#�����+*� How can biomechanical 
methods/tools be applied to rowing?

• EXTERNAL FORCES
• Seat and stretcher forces via pressure sensors
• Shaft bend
• Pin force - PowerLine

RNZ Coaching Conference 2008 – Jennie Coker

�

�?����� ���� "�
�� ����������
�����

#$����@�����������(��������������������

����� �1
	�� ���	�� 

������� 
�� ���� 
���


�����
������������ �������(����	��
���

������

W����
���$� ��
�� 	��
���� 2�
��

��������h��
�������
���
���

 

�



�

+%%�

�

#�����++�

RNZ Coaching Conference 2008 – Jennie Coker

Set-up of the system
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Catch and finish angles – crew set-up
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Crew "C"

seat 1 2 3 4 Average
Catch 

angle (�) -48.8 -54.2 -50.1 -48.9 -50.5
Finish

angle (�) 38.2 32.7 36.6 38.2 36.4
Total 

angle (�) 87.1 86.8 86.7 87.0 86.9
http://www.biorow.com/RBN_en/2001RowBiomNews11.pdf
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Force (N)

Area 
(Ns)

A 1000 500.0
B 1000 750.0
C 750 562.5
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#�����+�� Smoothness and consistency
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#�����+�� Catch “slip”
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http://www.precisionsport.co.uk
/Article%201.pdf

http://www.precisionsport.co.
uk/ARTICLE%202.pdf
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Summary

• Various biomechanical tools exist to aid 
rowing coaches.

• How can the “force gates” be used?
• Set-up
• Smoothness and consistency
• Catch/finish technique/timing

• What next?
• Can we actually change a curve significantly??
• Crew synchronisation
• Matching rowers to boats/seats

• Questions?

�

�

#�����+&� Websites to explore

• www.siliconcoach.com to download a free 
trial of the video analysis software

• www.biorow.com to see Dr. Valery 
Kleshnev’s Rowing Biomechanics 
Newsletter

• www.precisionsport.co.uk in the 
“information” section for more 
biomechanics articles, particularly related 
to “slips”

RNZ Coaching Conference 2008 – Jennie Coker
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