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Sometimes we are not able to find empty seats, such as in the school study room. The COVID-19 epidemic requires us to
avoid the crowd. Based on these experiences we take notice of vacant detection systems. Since we found that cost is a
hurdle to the introduction of existing vacant seat detecting systems, we set a goal to make a system that is more
affordable and easier to be implemented than the existing one. At first, we conducted a study about a new way to detect
vacant seats by using the method for binarizing. However, we changed our plan in researching because we learned that
using Al can make vacancy detection cheaper and easier, which fits our research goal. We made a trial product that
detects vacant seats with a Raspberry Pi and a camera and notifies people of the information through LINE. We ran our
program in the local environment. Its output was not always exact, but it works as a system. In the future, we want to

resolve some problems such as improving detection accuracy and how to install devices used for vacancy detection and
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make it simple to implement. Ultimately, we want people to actually use this system.on through LINE.
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2.2 TRAW:Y—Ra—F
NI RO FEEZ AV b O

# 15 LRDEHEOMY iAH (7 L—Ar—)V)
img_src01 = cv2.imread(".JPG", 0)

# [755y) &b o TEHR DI AR (7 L—Rr—)V)
img_src02 = cv2.imread(".JPG", 0)

# RGeSy SREMA T Y =7 FOERR
bgObJ cv2.bgsegm.createBackgroundSubtractorMOG()

#EGy LTe o TG THIBRBE (2 LT~ A7 2000
%)

fgmask = bgObj.apply(img_src01)

fgmask = bgObj.apply(img_src02)

# (53] WO 7 7 A 4
bg_diff path ="./diff5.JPG"

# 157 ) BBROMRST
cv2.imwrite(bg_diff path, fgmask)

#PRAET 4 L

img = cv2.imread("./diff.JPG")

ksize=7

img_mask = cv2.medianBlur(img ksize)
plt.imshow(img_mask)

bg_obj_path ="./0bj.JPG"
cv2.imwrite(bg_obj_path,img_mask)

IR A UGS
1mg cv2.imread('obj.JPG')

# 7 L—A—Ak
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)

# KEED —fiEfk
gray = cv2.threshold(gray, 0, 255, cv2.THRESH BINARY | ¢
v2.THRESH_OTSU)[1]

# L BSR
gray = cv2.bitwise not(gray)

# 7Y PR (SRR

n, label = cv2.connectedComponents(gray)

# 7\ o 7RG E LY

color_src = cv2.cvtColor(gray, cv2.COLOR_GRAY2BGR)
height, width = gray.shape[:2]

colors =[]

foriinrange(l,n+ 1):
colors.append(np.array([random.randint(0, 255), random.ran
dint(0, 255), random.randint(0, 255)]))

# 7R TR EFOR
#EAT Tl FaT U HDETRA b
for y in range(0, height):
for x in range(0, width):
if label[y, x] > 0
color_src[y, x| = colors[label[y, x]]

else:
color_srcly, x] =0, 0, 0]

HAT V) DO EFH LT TR
cv2.putText(color_sre, str(n - 1), (70, 70), cv2.FONT HERSH
EY PLAIN, 1, (0, 255, 255))

B DA

cv2.imwrite('rab1.JPG', color_src)

A BICEIS R EL E 2 b O

# (T8 LRDHEBOEY iAH (7 L—R—)L)
img_src01 = cv2.imread(".JPG", 0)

# 17807 20 T2lifgOIRY AT (7 L—R7—)L)
img_src02 = cv2.imread(".JPG", 0)

# 57507 FHHEMA T V=27 FOfEk
bgObj = cv2.bgsegm.createBackgroundSubtractorMOG()

#AEy ETro TN D THIFRAEIR
)

fgmask = bgObj.apply(img_src01)
fgmask = bgObj.apply(img_src02)

WL T~ AT T

#{F20r) EHRD T 7 A V4
bg_diff path="/diff JPG"

# 12557) BHRORAT
cv2.imwrite(bg_diff path, fgmask)

img = cv2.imread("/diff.JPG")

#HRAE L5

ksize=7

img_mask = cv2.medianBlur(img ksize)
plt.imshow(img_mask)

bg_obj_path ="./obj.JPG"
cv2.imwrite(bg_obj_ path,img_mask)

BHR D FHETRI AT
1mg cv2.imread('obj.JPG")

# 7 L—R—Ak
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)

# B SRR AL
from matplotlib import pyplot as plt

img = cv2.imread('obj.JPG',0)
img = cv2.medianBlur(img,5)

ret,th]l = cv2.threshold(img,127,255,cv2. THRESH_BINARY)
th2 = cv2.adaptiveThreshold(img,255,cv2. ADAPTIVE THRE
SH MEAN_C¥

cv2.THRESH BINARY,11,2)
th3 = cv2.adaptiveThreshold(img,255,cv2. ADAPTIVE_THRE
SH _GAUSSIAN_C¥

cv2.THRESH BINARY,11,2)

images = [img, thl, th2, th3]
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HEIG D7 7 A V4
bg diff path_="/diftJPG"

HIBIE DIRAF
cv2.imwrite(bg_diff path , fgmask)

# FERR
gray = cv2.bitwise_not(gray)

AN IR )

n, label = cv2.connectedComponents(gray)

# 7Y o 7R E LY

color_src = cv2.cvtColor(gray, cv2.COLOR_GRAY2BGR)
height, width = gray.shape[:2]

colors =[]

foriinrange(l,n+ 1):
colors.append(np.array([random.randint(0, 255), random.ran
dint(0, 255), random.randint(0, 255)]))

#oRY U TRERE TR
HELT V) N T AT B
for y in range(0, height):
for x in range(0, width):
if label[y, x] > 0:
color_src[y, x| = colors[label[y, x]]
else:
color_src[y, x] =10, 0, 0]

HAT V=) ORI T T THRR
cv2.putText(color_sre, str(n - 1), (70, 70), cv2.FONT HERSH
EY PLAIN, 1, (0, 255, 255))

# IR DLRAT

cv2.imwrite('rab.JPG', color_src)
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