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Abstract Keywords

Aiming at the shortcomings of the large and expensive three-dimensional (3D) sensor used in in-air handwriting ;
a vision-based in-air handwriting system, we propose a new type of in-air handwriting data acquisi- monocular camera;
tion system based on monocular vision. The system uses a small and cheap monocular camera to data acquisition;
replace the 3D sensor such as Kinect and Leap Motion, which is more suitable for integration and background difference

large-scale promotion with household devices such as mobile phones, air conditioners, and televi-
sions. To solve the problem that existing in-air handwriting systems based on monocular vision can
only write a single character or short text each time, and the length of the user’s written text is lim-
ited, we propose a coordinate system virtual sliding technology. First, the system uses the back-
ground difference method and the HSV color space shadow elimination method to obtain the com-

plete hand contour from the two-dimensional video frame. Second, we separate the palm and finger
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using the structural characteristics of the hand. Using the constructed fingertip template, we deter-

mine the position of the fingertip by matching the segmented fingers. Finally, we connect the fin-

gertip positions in continuous video frames to form in-air handwritten character trajectories.

Through the proposed coordinate system virtual sliding technology, users can write continuously to

form texts. The experimental results show that the system can allow users to write continuously in

the air freely, and the detection accuracy of fingertips reaches 96.8% .
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Fig.11 Results for palm and finger segmentation

(b) AT IR

1.3 $BREM

LL(h) HporEI 2R T8 HARIR R,
FEHLE NLARR, BUCHIE T 48 B, il il 52K
AR 1L (b) i AE R BEAT 4R AR VT L, A
AR ENE R A AL B AEHIAE RS IR I o
12 Fr 7R8I MM B 0T I SR B 2° ik — K,
R 8 YN AR AT 17 5K 8L o 221 JEE 1 45 R
B, T LU S B2 Sl TR LR A

(x, y)

w

Bl 12 $5RBiR
Fig.12  Fingertip template



346 = RS 53 %

S BB AR 11(b) JT 75 53 S H
T (P PR L A6 A B A B M )
A1 MLV T R SR I 3, R AU
SIS IR G 1 IR R (5 0 2
T M PR R 7 0 TR 3 AR R (0 22
P IR RVCRLAE , OB PCRE b ) 2 T AT
5 (16) § 14185,

M(x, ) =Y (T(x',y) =I(x+x', y+y))?

(16)
Hrr, T(x', y") AR EUR S (2", y") b1y
BERM, I(x+x", y+y") AIERER M 3 2 — (1L
EIUGH (v, y) AbBF —(E AL MG 5 F5 i KR 1
2 DA XS AR R SRR AE, M (x, v) NEERIL
M s8] (v, ) A RIDCHECAE . 38 3K R R 1
B MMERIATICHE, M(x, y) BN ECASCR BT
R T AE N AE T E o R TR i A ok 1 AR Ak,
R bSO B TSN A A B AR SR AR U RN
B 11 (b) s 9 #1510 48 AL RS A TR AR
VERE, 1058 I A 5 9 158 A 2F 47 455 A DT g i) (7% D B
8, 4RI U ECAE A 9 S5 AMELXS B 1 48 SR B,
FFiC %A AE VT B B /N E T35 —E LR+
BIDLE (v, y) , B E B FR IR o AE R 45
REINIE, FRIDLE I AEIR A
(X, Y) :(xi«%; y+%;) (17)
Her (X, Y) AR E AR, (v, y) HELHRIT
e fe /NS e AR FE —AEAL MG B B, WA
H 38 S G T FE R R BE o A I A A7
BCRUNE 13 frs, & 13 R E LR

CREIE CENERIVELE S
Fig.13  Fingertip positioning results
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Tab.1  Fingertip localization results of different algorithms
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Fig.21 Detection effect of fingertip pointing vertically towards the camera
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