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Abstract: Objective: This study focus on solving the problems
that the current beverage bottle cap detection system has simple
functions, large volume and low color recognition rate. Methods:
A design scheme of small beverage bottle cap color recognition
system based on ARM processor was proposed. By using the
LineSim tool of the simulation software HyperLynx, a four-layer
PCB board was designed and impedance matching simulation a-
nalysis was obtained after setting transmission line parameters.
Through using the compilation software Jupyter Notebook to a-
chieve threshold setting, target contour detection, target frame
out and other functions. Results: Under bright and low light con-
ditions, the bottle cap targets of red, green and blue were tested,
and the recognition rate of the design scheme for the three colors

could reached more than 92.7%. Conclusion: Compared with the
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Fourier descriptor, the scheme has higher recognition accuracy
and precision, and the system also has the function of face recog-
nition, which is suitable for various intelligent application scenar-
ios.

bottle cap inspection; impedance
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Figure 1 System composition
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Figure 2 System architecture process relationship
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Figure 7 Impedance matching eye diagram
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Figure 8 PCB layer design
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Python %3 FRI% . i ] Jupyter Notebook & 1% # {4 , 7E £
i N %7 A jupyter notebook B 7] ¥ A Jupyter Notebook
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import enum

def bgr8_to_jpeg(value, quality=75):

return bytes(cv2.imencode(.jpg’s value)[1])

def {(x):

return x

font = ¢v2.FONT_HERSHEY_SIMPLEX
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lower red = np.array ([0, 43, 46]) # [ @ H {4
TR

higher_red = np.array([ 10, 255,
R

lower _green = np.array([ 36, 150, 59]) & & 5 {4
TH

higher_green = np.array([71, 255,
(=N

lower_blue = np.array([ 100, 43, 46 ) # ¥ {0 [ {4
A

higher_blue = np.array([[124, 255, 255]) # ¥ {0
fH b5

def video_demo() ;

capture=cv. VideoCapture(0)

while(True) .

2551]) # £ (4 B H

2550 # G 1

ref,frame= capture.read ()

img_ hsv = cv2. cvtColor (frame, cv2. COLOR _
BGR2HSV)

mask_red = cv2.inRange (img _hsv, lower _red,
higher_red) # i ¥ H 21 85 43 . 3R 15 20 €8 1) i IS

mask_green = cv2.inRange(img_hsv, lower_green,
higher_green) # k15 & (& & 7 4 i

mask_green = cv2.medianBlur (mask_green, 7) #
F 0

mask_red = cv2.medianBlur(mask _red, 7) # fi{f
B

mask_blue = cv2.inRange (img_hsv, lower_blue,
higher_blue) = 34 ¢ (8 48 73 5 1

mask_blue = cv2. medianBlur (mask blue, 7) #
(B U8

mask = cv2.bitwise_or(mask_green, mask_red) #
=R HE AT 0 B s B

print(mask_red)

cntsl, hierarchyl = c¢v2. findContours ( mask _ red,
cv2. RETR _ EXTERNAL, cv2. CHAIN _ APPROX _
NONE)

X (098 Rl EANE)

cnts2, hierarchy2 = cv2. findContours ( mask _ blue,
cv2. RETR _ EXTERNAL, cv2. CHAIN _ APPROX _
NONE)

£ 50 BRI 3

cnts3, hierarchy3 = cv2.findContours (mask _green,
cv2. RETR _ EXTERNAL, cv2. CHAIN _ APPROX _
NONE)

5 ER A £ €

for cnt in cntsl:

(x, vy, w, h) = cv2.boundingRect(cnt) # iZ R $0R
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cv2.rectangle(frame, (x, y), (x + w, y + h), (0,
0, 255), 2) = KA I 2 iy 1 o

cv2.putText(frame, ‘red’, (x, y — 5), font, 0.7,
(0, 0, 255), 2)

{or cnt in cnts2:

(x, y» w, h) = cv2.boundingRect(cnt) # % PR ER
[l R B 4 A

cv2.rectangle(frame, (x, y), (x + w, y + h),
(255, 0, 00, 2) KA I 21 Y B EAE

cv2.putText(frame, ‘blue’s (x, y — 5), font, 0.7,
(255, 0, 00, 2)

for cnt in cnts3:

(x, y» w, h) = cv2.boundingRect(ent) # % bR £k
] A 4 S R

cv2.rectangle(frame, (x, y), (x + w, y + h), (0,
255, 005 2) # Ry R 2 1Y B0 €5 HE 1

cv2.putText(frame, ‘green’, (x, y — 5), font, 0.7,
(0, 255, 0), 2)

cv2.imshow(frame, frame)

image_widget.value = bgr8_to_jpeg(frame)

c=cv.waitKey(30) & 0xff

if c==27.

capture.release()

break

video_demo()

cv.waitKey()

cv.destroyAllWindows ()
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Figure 9 Color recognition test effect
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Table 1 Color recognition test under bright and
low light conditions %

HIUREEZ 75 EAN ) S W

(G 93.9 93.2 95.6

556 93.1 92.7 94.9

A LR 1T (52,2 %0) 5 8k AR TRG BT B
249 % OpenCV JE, f#i ] Haar Cascade #:47 AJI&
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Figure 10 Face recognition test effect
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