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A Study on Hand Gesture Recognition with Low-Resolution Hand
Images
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ABSTRACT . .

Recently, many human-friendly communication methods have been studied for human-machine interface(HMI) without using
any physical devices. One of them is the vision-based gesture recognition that this paper deals with. In this paper, we define
some gestures for interaction with objects in a predefined virtual world, and propose an efficient method to recognize them.
For preprocessing, we detect and track the both hands, and extract their silhouettes from the low-resolution hand images
captured by a webcam. We modeled skin color by two Gaussian distributions in RGB color space and use blob-matching
method to detect and track the hands. Applying the foodfill algorithm we extracted hand silhouettes and recognize the hand
shapes of Thumb-Up, Palm and Cross by detecting and analyzing their modes. Then, with analyzing the context of hand
movement, we recognized five predefined one-hand or both-hand gestures. Assuming that one main user shows up for
accurate hand detection, the proposed gesture recognition method has been proved its efficiency and accuracy in many

real-time demos.
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bool Is_One_Mode( unsinged hist[], int RANGE_TOL )
{

range = find_range(hist);
if (range > RANGE_TOL)
return false;
else
num_pick = pick_count(hist);
if (num_pick > 1)
return false;
else
return true;

H 5 & Yo A/E slAEOM RE iy HO

= BY A RE I 3 e T
Thumb-Up One More than one
Palm More than one One
Cross One One
Else More than one More than one
HE AEFS B2 A S Holy 9] 7]Eo Ak
weh A% QAEE B9t elek oled @ 2Rl s 49l
staat BWH(Voting) FHHS ¢hstith BE HEjgo]
2 Z2717F NSl FHQueue)dll &< N/ z9)e] & 2

[e]
< 7]53@ o] = rJrT majority) © =S FA)] =
Zl = Ao|t}. o] T 2
& Rk ﬂdoﬂ = E%% %E}. U 3 62 & ok 914
dag]Ee]  oAlmE=E Ho]  Frh o]7]A4 PALM,
THUMB_UP, CROSS, ELSE= "|2] 4% intd 45rolch

ol

lo

o

2

2
0, |

int Hand_Shape_Recognition( HandShapeQueue )
{
HandShapeQueue.push(Current_Hand_Shape(
row_hist[], column_hist[]));
return HandShapeQueue.voting();
}
int Current_Hand_Shape( unsigned row_hist[], unsigned
column_hist[] )
{
bool is_One_In_Column = Is_One_Mode( row_hist );
bool is_One_In_Row = Is_One_Mode( column_hist );

if (is_One_In_Column) {
if (is_One_In_Row) return CROSS;

else return THUMP_UP;
}
else {

if(is_One_In_Row) return PALM;

else return ELSE;
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int Gesture_Recognition( )
{
if(Two_Hands_On_The_Chest)
{ /) &= A=A
if(face_y_position <
0.85*avg_face_y_coordinate)
return JUMP;
else
if(Hand_Posture == THUMB_UP)
return PULL;
else if(Hand_Posture ==
return PUSH;
else
return NULL;

PALM)

}
else if(Right Hand_in_Gesture Tracking_Area)
{ /) & A=A
if(Right_Hand_Posture == CROSS)
return MOUSE_MOVE;
else if(Right_Hand_Posture ==
return MOUSE_CLICK;

PALM)

else
return NULL,;
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