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Abstract and Problem Statement Final Design Testing

Elite rowers that engage 1n a high volume of training can suffer from injuries pertaining to the

Testing was conducted 1n the tank at the UW Boathouse.

Test subjects were 1n-season healthy rowers from different weight
classes:

o A female lightweight student rower

o A female openweight student rower

o A female openweight Olympic rower

o A male student rower

Subjects were asked to row at steady state for thirty seconds on two
different configurations of the device:

o Stiff springs at both the metatarsophalangeal (MTP) joint and heel
o Compliant springs at the MTP joint; stiff springs at the heel

Data of each trial was collected by recording a side view of the top
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rowing sport 1s essential to preventing such injuries and improving performance overall [2]. The UW

women’s rowing team has tasked the team with creating a force sensing system to measure real-time
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uneven force 1s applied through the feet. Data was collected using rowers on the UW Rowing Team

and analyzed using Kinovea to reveal that rowers apply more force to their oarside foot.
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dealing with lower back pain and other injuries, potentially due to asymmetric
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Many rowers experience back mjuries due to various reasons: consistently Figure 2. Angular encoder mount and coupling

exerting force when the back 1s flexed, repetition of the rowing movement, and
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Current methods do not involve a way to quantitatively assess asymmetry in
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With this device, the athletic training staff hopes to be able to interpret differences Bemmes:
Figure 13. Men’s rower on pivot design
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risk of lower back injury, and make quantitative judgements on return from Results and Dis C“SSion F“tu Ire WO l‘k

Men's Rower on Comliant vs Stiff Spring. Women's Openweight Rower 1 on Compliant vs SHiff Spring Integrate angular encoder and user interface with mechanical device
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e A calibration curve was created by measuring tilt angle using known weights. Correlate angle/force data with other patient metrics to determine risk

o This curve was used to calculate force difference outputted by each rower. factors for asymmetry.
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feet off the footplate and pushing their oar against the water.
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Rowers typically only hold an oar on one side
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In an asymmetric “sweep rowing” position.
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There are four phases of rowing:
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o Catch, Drive, Finish, Recovery . Finish has Average peak force difference was also plotted against
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4. Recovery Phase
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Figure 1. Phases of the rowing
stroke [5].
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