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Auto-Detection Algorithm of Gait’s Joints
According to Gait’s Type

Nae-Joung. KwakT, Teuk-Seob, SongH

ABSTRACT

In this paper, we propose an algorithm to automatically detect gait’s joints. The proposed method

classifies gait’s types into front gait and flank gait so as to automatically detect gait’s joints. And then

according to classified types, the proposed applies joint extracting algorithm to input images. Firstly,

we split input images into foreground image using difference images of Hue and gray-scale image of
input and background one and extract gait’s object. The proposed method classifies gaits into front gait
and flank gait using ratio of Face’s width to torso’s width. Then classified gait’s type, joints are detected
10 at front gait and detected 7~8 at flank gait. The proposed method is applied to the camera’s input
and the result shows that the proposed method automatically extracts joints.

Key words: Joint Detection, Gait Detection, Object Detection
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Fig. 1. Gait's Types. (a) Front, and (b) Flank,
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Algorithm for Extracting Joint Point in Front Gait

/* Calculate Center Point and Select Ankle Point(f1,f2) of Object*/
input : object region

n : the number of object region

m : the number of corner point

maxd=0, d=0;

for i=0 to n
compute center point cx,cy
for i=0 to m
If y(i) > cy
(1) compute the distance from center point to corner point
d= V(2 (i) —cx)* + (y(i) — cy)?
(2) find two joint of max distance(left ankle joint, right ankle joint)
if ( maxd< d) maxd=d, ind=i

end

/*Select Face Point (al, a2)x/

input : top-left point(pl) and right-bottom point(p2) of box of face region
al.x=(pl.x+p2.x)/2 , al.y=pl.y

a2.x=al.x , a2.y=p2.y

/*Select Shoulder Point (sl, s2)%/

input : top-left point(scl) and right-bottom point(sc2) of sc region of fig4.
m : the number of corner point

mindl =10000000000, mindZ2 =10000000000, d=0

for i=0 to m
If x(G) >= sclx && x(I) <= sc2.x && y(i) >= scly && y(i) <= sc2y
(1) compute the distance from boundary-points of sc region to corner point
(2) find two joint of min distance(left shoulder joint, right shoulder joint)
if x(i) <= (scl.x +sc2.x)/2

d=V(z()—scl.x) 2+ (y(i) — scly)?
if ( mindl > d) mindl=d, ind=i

else

d=V(z()—s2.z) 2+ (y(i) —sc2.y)?
if ( mind2> d) mind2=d, ind=i
end
sl =indl, s2=ind2

/* Extraction of Wrist Joint Point (w1, w2) */
input : object region except face region

m - the number of corner point

mindl =10000000000, mind2 =10000000000, d=0;

(1) Detection of Hand Region
- detect of skin color region((77 <C b <127)N(133<C r <173))
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wrl: top-left point of hand region , wr2: right-bottom point of hand region

(2) Extraction of Wrist Joint Point
for i=0 to m
(a) compute the distance from wrl and wr2 to corner point
(b) find two joint of min distance(left wrist joint, right wrist joint)
if x(1) <= (wrlx +wr.x)/2
d= \/(ac(i)fwrl.:z:)2 +(y(i) —wrl.y)?
if ( mindl > d) mindl=d, ind=i

else

d= \/(x(i)fwrzz)z + (y(i)fwrly)2

if ( mind2 > d) mind2=d, ind=i
end
w1l =indl, w2=ind2

/* Select the Hip Joint (h1,h2)*/

input : object region

h @ neck joint , center point between left shoulder joint and right shoulder joint
h.x= (sl.x+s2.x)/2 h.y= (sl.y+s2.y)/2

¢ . center point

m : the number of corner point

mindl =10000000000, mind2 =10000000000 d=0;

ref = c+ hx(1/3)
for i=0 to m
If yi) > cy
d= \/ i)—refx)?+ (yi)—ref.y)?
if x(i1) <= refx
if ( mind > d) mindl=d, indl1=i

else
if ( mind2 > d) mind2=d, ind2=i
end
hl =indl, h2=ind2
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Table 1, The Performance for Proposed Algorithm

1 2 3 4 5 6 7 8
the number of 300 300 291 300 300 287 300 989
joints detection

front o of Toi
ratio of jonts 100 100 97 100 100 95.6 100 9.3

detection
the number of 300 296 288 290 292 287 300 300
joints detection

flank  of o
ratio of jonts 100 986 9% 9.7 973 95.6 100 100

detection

2, WENA 23D ofivlo) 4 Fof thakgh Hopol
8 7bs s
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