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Recently rasearch on jeint dynamics ef human mevement requires the
human body meotien data. Nwadhalesa the commercial motion capture system is
may expensive. The'purpese of this research is to study and analyze joint dynamics
from the motion of human lower limbs by image processing technique. The method
for motion captyred by video motion. tracking with skin markers which is convenient
and inexpensive is seleﬁed; The motion data was collected by using two video
cameras and fourteen markers attached to skin for defining position. Images was
recorded from two sides in Sagittal plane. The recorded images were processed by
MATLAB to find the marker positions on thieihiédy_whinh are the necessary data for
simulation in Adams-LifeMOD. Adams-LifeMOD is the commercial software for
dynamics analysis of biological modeling system. The simulated model is the most
similar to protntype with modified weight and haight. The marker positions from
image pmces&lng are motion agents of the model. When m@’tlap data and body
parameter were input inte LifeMOD, dynamics parameters of the hip, knee and ankle
joints during activity such as angular velocity, torque and moment were obtained.
These_results provide-necessary data for joint’ prosthesis designs and improve

potential for physiotherapy and sperts science in the future:
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Y 1 [~
n.1 Wergunssmnwldifivluzadsaa

function im_all=FindImall2(prefix, first, last)
num_frm=last-first+1;
for i=1:num_frm
im_name=[prefix num2str(i+first-1) " _.bmp"];
im_all{i, :}=imread(im_name) ;
end

n.2 Waﬁ%’usmms‘mmauuazqmquﬁnmwaam%ma%

% This function_is use. for Capture positionX=Y of Marker
% By using function Findimall IntUp F¥ndCen FindCenShow
% Vary radius.toe®get datas~sand selectedur for“thesbest results
% input variable_name=FGEN(imovie. filenane=avi' ,number of markers)
% example cen=EGEN("mev83.avi",5) For Filename“mov82 and 5 markers
function y=FCEN2(im2,m)
mint=1;
aint=0;
total_frame=size(im2); %total image to . be analyzed and results
frame_start=40;
im_all=im2;
im_all=IntAdjust(im_all,-30,aint);
%im_all=IntAdjust(im_all,1-6,mint);
marker_perframe=m; % number - of markers to detect [up to user
define]
c=1;
for r=5:0.5:8 %vary radius.to check each marker must same to any
figure
r
cen=FindCen(im_all,r)
for i=1l:size(im_all)
s(i)=size(cen{i;2},1); %s=set of how many marker in all
data
end
marker_perframe2=s;
n_error=((ones(l,total frame).*marker_perframe)-
marker_perframe2).12;
sum_err=sum(n_error);
r_data(c, :)=[r sum_err];
c=c+1j; %Counter
end
if size(r_data)>0.01 %prevent error swhen r_data=0
a=min(r, data(:,2)) ;. %Find the lowest error_Jbest makrker]
For 1=1: (c-1) %Searching size(r_data) times
iT r_data(i,2)==a; %Choose the lowest error [best marker]
r=r _data(i,2) %Show selected radius
end
end
%l=im_all{total frame};
%Eigure(2), imshow(l);
cen=FindCenShow(im_all,r) %
r ‘%Show fresul'€’ figures
y=cen; %O0utput
else y="No Good Radius for Good Result, Plz change Image
Intensity”
end
end
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1.3 WanTwN13USUANMNIDNUFIBAININ

%This function is change intensity of gray scale image [0-255]
%Example im_all=IntUpCim_all,multi,1.5); will multiply im_all by 1.5

% im_all=IntUp(im_all, 4 00) will add intensity of im_all
by 100 ,
function y—IntAdjust(x
if mode>=1 'f
n=size(x); o

or i= n’ "::EH“‘=
f X{l} =x{i %ﬁ " F
A-!—"-‘—#"

end

aries” array

else if mode<l
n=size(x);

for i= f n

end
y_ E]

VS i — e ;ti ------------
% Find Boundaries and collected in "boun ies” array

ﬁ' HadBRsNYNS

n_of b= S|ze(boundar|es 1;

%Show result of Find All"Boundaries

qwmﬁqmmummmaﬂ

2),b(:,1),g", "Linewidth",2)

end
else note="mode in IntAdjust(x,mode,value) can be only "add" or
IlmultillI
end
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end
n.4 Waﬁii’uziaﬂg[.umiwlqmgmﬁnmamnaauwaamw

% pose_all=FindCen(im_all,r) r is marker diameter default = 6
function yy=FindCen(im_all,r)
nn=size(im_all,1);
for n_im=1:nn
I = im_all{n_im};

% Find All Boundaries. and collected 4#n _#boundaries™ array

BW = i
BW_Fil
B.D.
boundaries = bwboundaries(BW_filled);
n_of_b=size(boundaries,1l); j=1;
p******edit _here if it have not \"n.of.b", then go“to. adjust
intensity****** 4
%Show result offFind”All Boundaries
%hold on
%for i=1:n_of b
% b = beundaries{i}; plot(b(:,2).,b(:,1),%g%, "LineWidth",2);

2bw(1); % Convt to BAW
ed ==ImFIIIr(BW, holes™); % FiTl hole to reduce number of

-

clear R_boundaries
for 1=1:n_of b
pose_b=boundaries{i};
XYbar=ones(size(pose b,1),1)*mean(pose_b);
tesO=(pose b-XYbar) ."2;
tesl=sum(tes0); % For check
% The 2 "if" betow-are-a costraint of good boundaries which
can change
% testl _checkssum: of how all BD far.from its center
% test2 check radius”™2 from center
if
(tesl(1)>(30*r+40))&(tesl(2)>(30*r+40))&(tes1(1)<(200*r+800))&(tesl(2
)<(200*r+800))
tesl; % for check
tes2=tes0(:,1)+tes0(:,2); % for check
Ytes3=tesO0(:,1)+tes0(:,2);
if (tes2(:)>1.5*r+3)&(tes2(:)<5*r+30)
R_boundaries(j,:) = {pose b}; %pose b is all
boundaries datas
J=i+1;
tes2; % for _check
end
end
end
n_Rb=j-1;
it n Rb>0

clear pose 1lim

for i=1:n_Rb
pose_av=round(mean(R_boundaries{i}));
pose lim(i,:) = pose av(l,:);
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end

Num_of_marker=[" You have ° num2str(n_Rb) ° markers in
image " num2str(n_im) °"\n"];

%Fprintf(Num_of marker)

%figure(n_im),
%hold on

(b(i,1)+1)]1,"g",

%end

else Cau _j 0 marker, 1 ? 3 N 2str(n_im)

end
yy=pose__ aII
end
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Abstract

The knee joint is the largest and most complex joint in the
human body. Every year, Thailand must import a large number of
artificial knee joints. The import values of these medical parts are
very high costs. The main aim of our research team is to design
own artificial knee joint. The dynamics analyses of knee joint are
needed for the design. Thus, this paper is to study motion and
force acting on the human knee joint and its components (such as
tendon, ligament, patella, etc.) from movement of life activities such
as walking, running, sitting etc. The simulations of motion were
developed by using Adams-LifeMOD software to analyze the
dynamics parameters such as velocity, acceleration and force.
These parameters can be used for design of the artificial knee joint

in the future.
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Kinematics Analysis of Human Knee Joint from Image Processing
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Abstract

There are few researches about kinematics analysis of human
knee joint in Thailand. The knee joint is the largest joint of human
and important for walking or movement activities in daily life. It is
necessary to study and analyze the motion of human knee joint to
understand the mechanism of the knee. There are many methods
for motion capture, but the appropriate and convenient method for

this research using C-arm video fluoroscopy. The acquired video

is a projection image of the dynamic X-rays in the sagittal plane.
This method can avoid the problem of skin artifacts which is the
major problem of conventional motion capture system. The
objective of this research is to analyze kinematics of human knee
joint by image processing. The 2D projection images from video
fluoroscope processed by MATLAB. Use Adams-LifeMOD to find
the position data of the bone with respect to time can be
obtained. Then, range of motion, angular velocity and acceleration
of knee during flexion/extension were computed. These results

provide necessary data for force analysis in human knee joint and

the knee prosthesis designs in the future.
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Abstract
Recently researches about joint dynamics of human

movement require the human body motion data. Nevertheless, the

commercial motion capture system is too expensive. The purpose
of this research is to study and analyze joint dynamics from the
motion of human lower limbs by image processing technique. The
method for motion captures by video motion tracking with skin
markers which convenient and inexpensive is selected. The
motion data is collected by using two video cameras and fourteen
markers attached to skin for defining position. The acquired video
is images from two sides in Sagittal plane. The images were
processed by MATLAB to find the marker positions on the body
which are the necessary data for simulation in Adams-LifeMOD.
Adams-LifeMOD is the commercial software for dynamics analysis
of biological modeling system. The simulated model is the most
similar to prototype with_modified weight and height. The marker
positions from image processing are motion agents of the model.
When input motion data and body parameter to LifeMOD, we
obtained dynamics parameters of the hip, knee and ankle joints
during activity such as angular velocity, torque and moment.
These results provide necessary data for joint prosthesis designs
and improve potential for physiotherapy and sports science in the

future.
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