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Design and Implementation of a Feather Sorting System
Based on Machine Vision
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(Institute of Information Technology, Qingdao University of Science and Technology,
Qingdao 266061, China)

Abstract: In the process of feather production, after washing and drying, feathers are often mixed with colorful feath-
ers. The existing manual sorting methods are the characteristics of low efficient and high labor costs, which restricts the
quality of feathers. To address this issue, an experimental comparison and analysis of technologies such as ResNet-18,
YOLOv5, and OpenCV were made. Based on the results, a machine vision-based feather sorting system was designed and
implemented. The hardware modules, including microcontrollers, relays, solenoid valves, and air pumps, was detailed, a-
long with the software modules such as HSV extraction, motion detection, color recognition, data communication, air pump
control, and remote monitoring. By integrating image processing and machine vision algorithms, an automated feather sor-
ting system based on the air pump control was developed. The system was tested under normal indoor lighting conditions, a-
chieving sorting accuracy rates of 96 % during the daytime and 90 % in the evening for handheld feather recognition tests, and
80% during the daytime and 74 % in the evening for free-fall feather recognition tests.
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il o PRI W A A5E M ) 25 A% i 4 A 1 TR R K P O, S
FWEHE,

HSV # Bt e 32 22 17 55 BR WAL 3 Fn HSV 2,28
) e, 4R RS e 4 35 5 A 4, B S R M A
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Gt AT AL B AN SR B HSV, T i 240 B A i HSV /Y i
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68 OB 08 e e LR AT I R AR BRI . B RS TE A Lk
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def preprocess_image(image) :

O PR G PR B R

denoised_image = cv2. bilateralFilter(image, 9, 75, 75)
# N CLAHE 8458 Xf b
lab = c¢v2. cvtColor ( denoised _ image, cv2. COLOR _

BGR2LLAB)
clahe = ¢v2. createCLAHE(clipLimit=2. 0, tileGridSize= (8,
8))

labl:, :, 0] = clahe. apply(lab[:, :, 0])
enhanced _ image = c¢v2. cvtColor ( lab, c¢v2. COLOR _
LAB2BGR)

return enhanced_image

HOR TAL R PR e 4 S HSV 2 [i]
hsv_image = cv2. cvtColor (processed _image, cv2. COLOR _
BGR2HSV)
2 PRPCYHT trackbars ) HSV [# {4
hsv_low, hsv_high = get_hsv_thresholds(window_name)
£ M HSV G g
mask = cv2. inRange(hsv_image, hsv_low., hsv_high)
O AR 4 IR 45 b B E B X
result = cv2. bitwise_and(processed_image, processed_image,

mask=mask)

# BoREIRER

cv2. imshow(window_name, result)

iz Sl RS I AR B 3 A S R I PR R Bz s B
L RGUR N SR L MWL ES G0 rk . W
VLIR30 P o O 9 5 A B AT SR S . DT 5 A i
SR A2 Bl DI, AT W22 VR e A 2 S R —
WL 22 5 5 K G2 s KE X R O Ik A AR OE . BB
5 1 AN T7) ) 37 5RO IR R A A ROt A iz gl o A6 I 3
FO BT % DX ICPF 28 0 T S A A B, 25 B M 7 O B 5 s
S5 Je o P A A I 5k PR A2 Bl XA B B . A S S
PEACHS R B -
WG AL SRR 4%
back _sub = cv2. createBackgroundSubtractorMOG2 ( detectShad-
ows=False)
# b WOUREE T Wik
last frame = None
O R R R I S A
fg_mask = back_sub. apply(frame)
fg_mask = cv2. medianBlur(fg_mask, 5) # = {f 38k X M5
# W%
frame_gray = cv2. cvtColor(frame, cv2. COLOR_BGR2GRAY)
frame_gray = cv2. GaussianBlur(frame_gray, (21, 21), 0)

if last_frame is not None:

frame delta = cv2. absdiff(last frame, frame gray)
thresh = cv2. threshold(frame_delta, 25, 255, cv2. THRESH
_BINARY)[1]

fg_mask = cv2. bitwise_or(fg_mask, thresh)
last frame = frame gray

B TR ASE B 114 ) R R AR 4 AR DN B 1z Bl XK. R
SR E I T EAT Ay 28 . X — BRI ] HSV B =3
) g DL, d A FH P B SR 6 I 0 A 6 R
FEPI R, R T — RO BB AR, A
5 U 15 A2 RORE 2527 A PR DA v 6 U 1Y
W, JF HRE TS — W B T & &I G Mt b T f
BIMER RGO, ETXIEFZHEARPE.
ARSI
£ BiE R
hsv_roi = cv2. cvtColor(masked_roi, cv2. COLOR_BGR2HSV)
for color_info in custom_color_ranges:
color_name, lower, upper = color_info[ 'name’], np. array(color_
info[ lower]), np. array(color_info[ ‘upper])
color_mask = cv2. inRange(hsv_roi, lower, upper)
color_mask = cv2. morphologyEx ( color _mask, cv2. MORPH _
CLOSE, kerneD) # [{§H4]is5%
hsv_sum = np. sum(color_mask)

KOs E 5 PR /& USART HHEfE, T
P E W A5 B AL 8 B Bl Oy B HLE AT U
] A

FELHEN . Paa s 0, IR 7E B R ) )5 AR
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AL B A TARRE S, IRl AE USART, )5 1E
TR F PG L USART Fl GPIO, 7 JG BR 6 34 45 £
FEWCER PR YR R B R T 0 B M AR EL A
(& GPIO 5|y @ P, RER) 2 FP 5 Wi F 4k s &%
(B H GPIO 5| AR o B0 3 15 19 W o 350 43 e 4
R R
4 YL
ser = initialize_serial)
if ser and best_color_name | = "0". # R A A H 8 A A
ser. write(b1")

# Sy L
USART _ConfigO) ; 4 WRtda

£ RO

AERHBE R EE AR EmERE, Wi
GPIO # 1 & 2% & A% B P15 5 JF 1 2 il 4k i 25 79 NO 1
Y P % 5 R, AR R AR O R R A R R DG Y,
71742 ] P % 1 T P, A S — i AR SR ER T
AEAXRESHEBER B OmEh R, TR .
HARSZHANF
£ & E GPIO 5] A g & v (4k B 28 1 A
GPIO_SetBits(RELAY_PORT, RELAY_PIN) ;
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