Angular Acceleration



ANGULAR SPEED

TRAINING APPLICATIONS FOR NON-LINEAR ACCELERATION

A key area of opportunity for exploring new gains in
performance and movement competency can be
found in specifically training elements of Angular
Speed. Attendees to this workshop will:

e Experience practical angular speed training.

e Learn key performance indicators of successful
angular speed training.

e Learn how to setup and execute angular
acceleration drills.



CONFLICT OF INTEREST STATEMENT

| currently have, or | have had in the past 2 years an affiliation or financial interest
with Michael Johnson Performance around this presentation, including:

e Employment

e Stockholder or stock options



Why Acceleration Training?

Propulsive Intent
Attack the ground!

Vectorize RFD
Create propulsive vectors!

Accelerate RFD
Develop propulsive force at
higher entry-velocities?



DEFINING ANGULAR ACCELERATION

The ability to move rapidly, effectively, and efficiently
in non-linear (non-cursorial) locomotion patterns.
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Deceleration or Acceleration?

2.9 times more decelerations vs. accelerations in
soccer.
De Hoyo et al., 2016

Mechanical load per meter of deceleration is 65%
greater than any other match play activity in soccer;
37% more than when accelerating.

Harper & Kiely, 2018

Acceleration = higher metabolic cost
Hader et al., 2016

Deceleration = higher mechanical load
Dalen et al., 2016
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Deceleration or Acceleration?

Speedworks.training
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“Increasing volume or intensity of deceleration activity
contributes to a vicious cycle of ever-increasing fatigue,
diminishing coordinative proficiency, and subsequent risk of
accumulating tissue damage.”

Harper & Kiely, 2018
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ANGULAR ACCELERATION: TRAINING BENEFITS

 vommmemman

Start >> Accelerate >> Decelerate / COD / Action



ANGULAR ACCELERATION: TRAINING BENEFITS

Why Angular Acceleration
Training?

Propulsive Intent
Attack the ground!

Vectorize RFD
Create propulsive vectors!

Accelerate RFD
Develop propulsive force at higher
entry-velocities?



ANGULAR ACCELERATION: TRANSFER EFFECTS-ATHLETICISM

Acceleration

Angular
Acceleration

Angular Acceleration



ANGULAR ACCELERATION: TRAINING BENEFITS

Injury

“Prevention”

Angular Acceleration



Take the red pill, you stay in Take the blue pill, the story

Wonderland and | show you ends (skip next 10 slides). You

how deep the rabbit hole wake up in your bed and

COULD go... believe whatever you want to
believe...
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Decelerating or Accelerating?
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Junjie Chen, Jinhee Kim, Wenhao Shao, Stephen H. Schlecht, So Young Baek, Alexis K. Jones, Taeyong Ahn, James A. Ashton-Miller,
Mark M. Banaszak Holl, Edward M. Wojtys. An Anterior Cruciate Ligament Failure Mechanism. The American Journal of Sports
Medicine, 2019; 47 (9): 2067 DOI: 10.1177/0363546519854450



http://dx.doi.org/10.1177/0363546519854450

ACEEleration = tendon stiffness + iso-e-concentric mm
actions producing POSItiVEWOIK! (less “absorbing™?)

DEEEIeration = tendon stiffness + isometric mm “GBOSOIBING”

mechanical energy (and what else is “absorbing”?)



RSI increases with:

at ground strike (co-contraction)

Better
Better
Less “yielding” and

t Stiffness = tStabiIity
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MUSCUIGFSHffAGSS!is an important

component of lower limb stiffness and

includes the ability of muscles to .

(tibiofemoral shear movements), which

(Hughes and Watkins, 2006).

A risk-factor model for anterior cruciate ligament injury.Hughes
G, Watkins J

Sports Med. 2006; 36(5):411-28.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6006546/#j_hukin-2017-0157_ref_018

A need for multi-planar
acceleration training?

Frontal & Transverse
Plane Stiffness

L

Frontal & Transverse
Plane Reactive
Strength

L
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Measure loading?
Measure impulse?

Measure stiffness?



t “Yielding” = tRisk

Conclusion: Female players landed with significantly more knee and hip flexion and had a 5.3 times
higher relative risk of sustaining a valgus collapse than did male players. Movement patterns were
frequently perturbed by opponents.
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t Fatigue = @
@ Stiffness = 1”Yie|ding”
t “Yielding” = ﬁ ACL load?

If “yielding” increases ACL load...

Stiffness

...why are we teaching “yielding”?



ANGULAR ACCELERATION

= Center of Mass
(COM)
Manipulation

Center-of-Mass (CO1V1) in FRONT of Base-of-
Support (©05) = 7 Horizontal Force Vector
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ANGULAR ACCELERATION: REDUCE RISK

" Angles & Edges
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ANGULAR ACCELERATION: REDUCE RISK

" Angles & Edges



ANGULAR ACCELERATION: REDUCE RISK

" Propulsive vs.
Absorptive Force
Production

“Landing” Leg Action in UnStacked Ankle-Knee-Hip
Position = Producing | Shearing Forces

“Landing” Error Scoring Test? Is “Landing” the real
“error” to correct...?



ANGULAR ACCELERATION: REDUCE RISK

They aren’t “landing”...they are “taking off”...
Why are we teaching and testing “landing”? Maybe we should never “land”...we should only
change-direection?

Angular Acceleration



KEY PERFORMANCE INDICATORS: ANGULAR ACCELERATION

v COM in front of BOS (in direction of
intended movement)

v Acute Attack Angles & Force Applied
on Edges of Feet

v Piston-Like Leg Action Producing
Horizontal Propulsive Force (no
reaching)



KEY PERFORMANCE INDICATORS: ANGULAR ACCELERATION

e Key Postures

v' Positive Torso & Shin Angles (acute “attack
angles” in intended direction); COM in

front of BOS
v" Low COM Leads Motion & Advances ”
Horizontally w/ each step (no “pulsing” or

“oscillating” of COM)

v' Body Moves as One Stable/Linear Unit




KEY PERFORMANCE INDICATORS: ANGULAR ACCELERATION
 Key Movement Patterns

v’ “Piston-Like” Leg Action w/ Positive Shin Angle;
no “reaching” or casting of front leg

v" ACTIVE BACK-FORCE (creates force-vector of
horizontal propulsion); “Attack the Ground”,
“Throw a Punch”

v' COM Stays Low & Moves Horizontally; no
“oscillation” or “pulsing”



SPEED TRAINING: ANGULAR ACCELERATION
« PRESCRIPTION: Contrast Acceleration Progression

Backpedal Diagonal Zone Drop Diagonals

Shuffle

Shuffle-Pedal

Shuffle-Pedal Diagonals

No Reaction Single Reaction Agility Open Reaction Agility

-

(CoD) (when?)

1-2x/week 50% decrement 3-6s; 3X RI Contrast 2:1 Circa-PHV bias
100-300 yds Position-Spec

(when & where?)




FOR MORE INFORMATION:

lance.walker8585@gmail.com
@thebetarock
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