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Avisual input line input device can detect the position that is being looked at based on eye movements
and can input this data. Now, visual line input devices for physically disabled people and AL
individual with developmental disabilities is in circulation, but it is not easily obtainable because it
1s so expensive. So, the purpose of this study is to create a program that visual line input device by
using the “Eye tracking with a web camera” made by Sasatake Yuta on python. Eye tracking means
to measure the eye’s movement and viewpoint, so I programed to put it on top of the letter on the
screen of the PC by visualizing a point and to be able to input the letter. As a result, I succeeded in
entering “A, I, U, E, O.”.

[ S2Bras 2] o [Tkinter] &5 77 A L%B<,

+ Windows10 (Coreib) Tkinter % tk &AM 5,

FREREIZENE L, B E LT ixnye e >>>root = tk.Tk(
A Z NI A S EAEH, DAL LT 4 RUEAERT D,

>>>root. geometry("1250x250")
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TlX. LED % MW CHRERICIRIMIR &2 IR 35 >>>canvas = tk.Canvas(root, bg = "white")
W, SEIOFETIE, EZOFEICTHHHH AL LT 4 R ZHATERY D57,
LA MR L, 2, FEBREITO L XIT >>>canvas.pack(fill = tk. BOTH, expand =
V7 harg s M RXEFERLIEEE TITo True)
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[ 28 R >>>canvas. create_line (250, 0, 250, 250,

(1) HEEICCTERR L, fill = "Blue", width = 5)
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>>>import tkinter as tk DA H] <



>>>canvas. create_line (500, 0, 500, 250,
fill = "Blue", width = 5)
2(500,0)%>%(500,250) F TIZ K S 5pt DF
DA GI<
>>>canvas. create_line (750, 0, 750, 250,
fill = "Blue", width = 5)
2(750,0)%>5(750,250) £ TIZ K S 5pt DF
DA [ <
>>>canvas. create_line(1000, 0, 1000, 250,
fill = "Blue", width = 5)
=(1000,0)7%>5(1000,250) £ TIZ A& 5pt D
HOMELI<
>>>canvas.create_text(125, 150, text ="&
" fill = "Blue", font = ("",125)) = tk1
2(125,150) DALEIZ K E S 125pt D [d ) %
#H, FhE tkl LT 5.
>>>canvas.create_text(375, 150, text ="\
" fill = "Blue", font = (",125)) = tk2
2(375,150) DALEIZ KX X 125pt O T %
#FL, ENE tk2 T 5,
>>>canvas.create_text(625, 150, text ="
" fill = "Blue", font = (",125)) = kt3
2(625,150) DALEIZ K& X 125pt @ [ |
rEL, ENE tk3 T 5,
>>>canvas.create_text(875, 150, text = "%
" fill = "Blue", font = (",125)) = tk4
2(875,150) DALEIZ K E X 125pt D (2] %
=, EhE tkd 15,
>>>canvas.create_text(1125, 150, text = "33
" fill = "Blue", font = ("",125)) = tk5
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>>>eye_img_gray = cv2.cvtColor(eye_img,

cv2.COLOR_BGR2GRAY)
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(=7 1= =T %, Tz
eye_img _gray &9 5,

>>>eye_img_negative = 255 - eye_img_gray
>F /7 ufb LzEitg oA & BE R 5,
%I % eye_img_negative &9 5,
>>>eye_img_negative.shape
o7 A7 kv 7 EIZ eye_img_negative & #
N R
>>>eye_mask =
np.zeros_like(eye_img negative)
SHRERDER 721 2 B 7, (=~ A 74
)
>>>eye_mask =
cv2.fillConvexPoly(eye_mask,
np.array(landmark_local), True, 1)
o~ A7 QB U T2 B OIRERIZ S A2 T,
>>>eye_img_negative_masked =
np.where(eye_mask == 1,
eye_img negative, 0)
D& IR AR THRESS
>>>height, width = eye_img.shapel[:2]
oA RE S ERT D,
>oosum X =
np.sum(eye_img_negative_masked,
axis=0)
OEFN Z & DFNE RO B,
>>>v =np.array([0.1, 0.2, 0.4, 0.2, 0.1])
SHNE A KRD 5,



>>>weighing_moving_ave_y =
np.convolve(sum_y, v, mode='same')
SBENE A RD 5,
>>>fig = plt.figure(figsize=(6, 8))
S1EJT B & x 4ili=6 {E,y =8 [HfE/ BTz K
XTI 7T T 7T D,
>>>plt.subplots_adjust(wspace=0.5)
© 7T 7% 0.5 DIBIZHET 5,
>>>ax1 = fig.add_subplot(2, 1, 1)
SINENBE % 7T 76T 5,
>>>ax1l.imshow(eye_img_negative_masked
)
veye_img_negative_masked ZF /9 5,
>>>ax2 = fig.add_subplot(2, 1, 2)
SBENER A T 7k 5,
>>>ax2.plot(sum_x)
>Sum_x [CRBENER DV Z 7% 7 my MY
Do
>>>ax2.set_xlim([-0.5, 36.5])
ox B &-0.5 7 5 36.5 OFFHIZHIIRT 5,
>rosum_y =
np.sum(eye_img_negative_masked,
axis=1)
HRIN L OFERD D,
>>>v = np.array([0.1, 0.2, 0.4, 0.2, 0.1])
SINEMNE) 2RO %,
>>>weighing_moving_ave_y =
np.convolve(sum_y, v, mode='same')
SBEN KD D,
>>>fig = plt.figure(figsize=(3, 12))
SIEJT B & x 4ili=3 i,y #h=12 {Efg A EHia 7o
RESDT T 77T 70T %,
>>>plt.subplots_adjust(wspace=0.5)
277 7% 0.5 DIRIZHHFET 5,
>>>ax1 = fig.add_subplot(2, 1, 1)
SN % 77 76T %,
>>>ax1.imshow(cv2.rotate(eye_img negati
ve_masked,
c¢v2.ROTATE_90_COUNTERCLOCKWI
SE))

2eye_img_negative_masked,
cv2.ROTATE_90_COUNTERCLOCKWIS
E % 90°nliis S ¥ /-l 2 £xd 5,
>>>ax2 = fig.add_subplot(2, 1, 2)
BB L T 7T D,
>>>ax2.plot(weighing_moving_ave_y)
oWeighing_moving_ave_y (ZF @)D 7
T7%7my Mo,
>>>ax2.set_xlim([-0.5, 20.5])
ox i 2-0.5 725 20.5 OHFAIZHIRT 5,
>>>pupil_x =
np.argmax(weighing_moving_ave_x)
oweighing_moving_ave_x O 1 T—FEN
REWVWSDODBLENBMFEENERD D,
>>>pupil_y =
np.argmax(weighing_moving_ave_y)
oweighing moving ave_y ®H T—&FEN
REWVWEDONLENOMFEENEZRD D,
>>>print(ficenter : ({pupil_x}, {pupil_y}))
oHLEZRD D,
>>>eye_img_copy = eye_img.copy()
veye_img.copyQx <, (=
eye_img_copy)
>>>ev2.line(eye_img_copy, (pupil_x - 2,
pupil_y), (pupil_x + 2, pupil_y), (0, 255,
0))
o(pupil_x - 2, pupil_y), (pupil_x + 2,
pupil_y) D ELMLEICFFA T x Fll2EL,
>>>ev2.line(eye_img copy, (pupil_x, pupil_y
- 2), (pupil_x, pupil_y + 2), (0, 255, 0))
o(pupil_x, pupil_y - 2), (pupil_x, pupil_y +
2)DELMLEITHRET x FlZEEL,
>>>tmp_img_RGB =
cv2.cvtColor(eye_img_copy,
cv2.COLOR_BGR2RGB)
o Xz ERAEDLED,
>>>eye_img_gray = cv2.cvtColor(eye_img,
cv2.COLOR_BGR2GRAY)
cEHRG LY EGRE T —T —FICT 5,
>>>plt.imshow(tmp_img RGB)
oTmp_img RGB #%F* /<9 5,
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>>>if tmp_img RGB =tk1:
print("H")
elif tmp_img RGB =tk2:
print("\ ")
else:
print(" 5 ")
ot L, tmp_img RGB N tkl IZH 725,
(o) ZAN1T 5, ZHLST,
tmp_img RGB A tk2 lZH-~7=5, ]
B ANNT D, ERLSNE, 9] AT
Do
>o01f tmp_img RGB =tk5 :
print("F")
elif tmp_img_RGB =tk4 :
print("z.")
else:
print(" 9 ")
>t L, tmp_img RGB Ntk IZH 725,
(B ZAN19 5, LIS T,
tmp_img RGB R’ tk4 IZH-~7=5, %]
BT D, ERLSNE, 9] AT
Do
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