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The role of vision
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Introduction

* Indirect prediction - processes controlling locomotion patterns
relying on accumulated experience, promptly activate pre-
programmed gait patterns in the presence of environmental changes.

* Sensory reweighting - recalibration of the relative influence of visual
and body-based cues leading to gradual further modifications of
walking patterns: an iterative mechanism

O'Connor & Donelan (2012) J. Neurophysiol. 107(9):2549-2559.; Pearson (2004) Prog. Brain Res., (Elsevier), Vol 143, pp 123-129.
Snaterse et al., (2011) J. Appl. Physiol. 110(6):1682-1690. Asslander & Peterka RJ (2016) J. Neurophysiol. 116(2):272-285.



Internal model of gravity
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Sensory-motor integration incorporates perception of gravity and visual inputs
during locomotion.



The model predicts that muscle synergies
activation will be triggered only by visual cues



Visual conflict paradigm
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Results
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Interim conclusions

* Visual cues alone appear to drive the perception of gravity

|l(

* People brake their downhill “speeding” when they see a downhill
slope, even when there is no inclination

* People invest energy (speed up) when they see uphill slope even
when there is no inclination

* The sensory reweighting analysis shows that after initial period post
de stabilizing trigger (about 10 sec)- locomotion control returns to
rely on body based cues



Objective

1. Expand the existing knowledge on the ramifications of the internal
model of gravity on human locomotion —i.e., direct impact on
muscle synergies.

2. Confirm that visual dependency is a key player regarding the
perception of gravity , by using an “orthogonal” paradigm.



Hypotheses

1. Similarly to the adaptation of the body kinematics seen during real
incline walking, the same pattern of muscle activation would be
observed during a visually stimulated virtual environment

2. The strength of the effects seen during incongruent conditions will
correlate with visual dependence level



Rod and Frame test

* Assesses visual dependency

Bagust, J. (2005). Assessment of verticality perception by a rod-and-frame test: preliminary observations on the use of a
combputer monitor and video eve glasses. Archives of phvsical medicine and rehabilitation. 86(5), 1062-1064.
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EMG results- Gastrocnemius
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/B235- averages

Pre Transition Post

400 200 1000

200 500
o
?J: 200 % 100 i Q500 EE 100 8
ko° i " ) ol i Ml ©
i T o Lt i i ) MM 5 Mo bbbt A § M ; el o,
0 20 % ) 80 100 0 20 0 6 80 100 0 20 40 ) 80 100 0 20 a0 ) 80 100 0 20 4 0 80 100
200 } 100 200 200 200
o 14 o
] T & 5 3 100 ; 100 % 100
: L b m“ ‘ MM J MMM
M W ha vl | | Mm ! i
A ot MI"W“-J o o it ‘&u-ml) MWIW % g Wy e i ﬂwy M. o P ; o - mr m
0 20 a0 ) 80 100 0 20 0 & 80 100 o % o i % 166 5 56 P & % i 5 - N = o . . - " o ” e
20 100 100 i 558
14
o 100 ¢ 1
M . Wil v’wm = e | g - B |
; i L NN T ”M‘*l HWLM‘M M‘V’l‘v IL
O apsest e o A 1 \ lr
0 B s MR AR ) Japdh
0 20 40 60 80 100 0 20 %0 6 80 100 o Mkien \” o 0 o it MA 0 heka MMM’W M’“
56 2 L 2 & L 1% 9 29, 40 L 90, ¢ 0 20 40 60 80 100 0 20 40 ) 80 100
50 50 & 5
x 4
20 i " o 100 o x [i'd
AN ) : T m
il ‘ }M‘ \' o | ) ‘ 2 =)
by L g b, " ‘ (R Y YT , M
" 20 a0 0 s:% ‘fio oo ' :? . %0 ”““:“V 80 100 0 W s ‘ ‘ 0 b 1 1 ”\’ 1 ‘w W lwmf f WMMMW "m ANHMMMM
Normalyzed cycle (%) Normalyzed cycle (%) o 20 40 & & 200 4 20 @ &0 S0 100 oo 20 a0 ) 80 100 c’o 20 %0 0 80 100
Normalyzed cycle (%) Normalyzed cycle (%)

Normalyzed cycle (%) Normalyzed cycle (%)



Study data

15*11*3 *8 * 2=7920






Exertion Effect (a.u.)
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—@— Actual Uphill walking —@— Actual Downhill walking
Values over 1 indicate a prioritization
of body-based cues
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