import warnings

import cv2
import numpy as np

import myfunc #B{EE a1—IL

warnings. filterwarnings ("error™)

U MMEHEE
THRESHOLD = 25 # —{EI{LDEROEE (KEWFEBRB I BHHFL)
Wﬁlw[#57D%—@4E§UHMmHﬁM®EOt»§
X_I'IST =

y list = []

ptIMileageSum =0
ptiCenterCoords = [] # (BRI (FIF) DHDEE) X b

VIDEO_PATH = “. /video.mp4d” # EfiE/\R

| BEORLE~NFRE

# cv2 TENE % 55AH

video = cv2.VideoCapture (VIDEQO_PATH)
isFrameLoaded, frame = video. read ()
frame = cv2.resize (frame, (1200, 674))
previousFrame = frame. copy ()

# BRI
binalizedFrame = myfunc. preprocess (frame, True, THRESHOLD)

t NROHBIRE | .
# RYfE: contours = $REREELR, hierarchy = EHEBDFEEIFER
detectedContours_f, hierarchy = cv2. findContours(binalizedFrame,

cv2. RETR_EXTERNAL,

cv2. CHAIN_APPROX_SIMPLE)

for i in range(len(detectedContours f)):
thxrectAreasCoords = cv2. boundingRect (detectedContours f[i]) # #HEBEEAZEH 54672
PRI AT
X, y = myfunc. calc_center (rectAreasCoords) # AERMEE D PO EEZESE
ptlCenterCoords. append ([x, y])
# MERfEEOE LICESHF
cv2. putText (img = frame, text = f"{i}”,
org = (rectAreasCoords[0], rectAreasCoords[1]),
fontFace = cv2. FONT_HERSHEY_PLAIN, fontScale = 0.7,
color = (255,0,0), thickness = 1, lineType = cv2. LINE_AA)
cv2. drawMarker (frame, position = (x, vy),
color = (0,255,0), markerSize = 5) # hEEIZ<T—4

print("™ F—ANEFHLTWLET...")



while True:
cv2. imshow (' Particles Map’, frame)
cv2. waitKey (-1)
selectedPtINum = int(input ("> BB T HDHFDEEZAALTLESLY 7))

if selectedPtINum > len(detectedContours f) - 1:
print (f”> 0~ {len(detectedContours_f) — 1}DEBETIEE L TL E&LY)

else:
break

#ERLI-AFOEEDKA

x_list. append (pt|CenterCoords[selectedPt [Num] [0])
y_list. append (pt|CenterCoords[selectedPt [Num] [1])
U BEREm

flameNum = 0

isNotPushed = True

isLessthanfive = True
count =1

trackingTime = int(input ("> BEiT HAHHMEAALTLESL: )
fps = int(video. get (cv2. CAP_PROP_FPS))
endF lameNum = fps * trackingTime # B THO I L —LES

# AFOMEBEREEMTS=ODNDY) X
avg location = np.zeros((4), np. int32)
locationl = np.zeros((4), np.int32)

location2 = locationl. copy ()
location3 = locationl. copy ()
location4 = locationl. copy ()
locationb = locationl. copy ()

while video. isOpened() :
isFramelLoaded, frame = video.read() # 7 L —LZEAH
flameNum += 1

T L—LDBHEARAENTULEGEL (BIEBEKR THROMNIE) &
if not isFramelLoaded:

print("SEBENKTLEL, )

print (f"IRED @R (myfunc. decimalRound (sum = flameNum / fps, sig =
len (str (flameNum)))} [#17)

print (f"HIF&ES: {selectedPt|Num}”)

print (f"E{E: {THRESHOLD} ")

myfunc. measure (x_list = x_list, y list =y _list,

ptIMillageSum = ptIMileageSum, px = PX) # FEEtH 5

break
" HILE~RFETHRE X
frame = cv2.resize(frame, (1200, 674)) # YH A4 X
previousFrame = frame. copy () it BB DBO-OERT D

binalizedFrame = myfunc. preprocess (frame, False,
THRESHOLD, x_list, y_list) # Rijs0LIE
cv2. imshow (“binaly”, binalizedFrame)

# EWERREH



cv2.

detectedContours, hierarchy = cv2. findContours(binalizedFrame,
RETR_EXTERNAL,
cv2. CHAIN_APPROX_SIMPLE) # 4%

B AR

# AR
#dp = BEE(EE), mindist = ARLOKR/ER, paraml = cannyDREIHE,
# param? = {E—B&H %, minRadius = S/VER, maxRadius = BAEE
detectedCircles = cv2. HoughCircles (binalizedFrame, cv2.HOUGH_GRADIENT,
dp = 1.2, minDist = 5, paraml = 100
param2 = 8, minRadius = 2, maxRadius = 9)

i IZFERERO 1 R AL
candidates = [] # RIFDIEE
ptIMileages = [1 # #EhfEuk
ptlAreas = [] # K FmEiE

" REL-EZEoNE
# BHEBEEAR (contours) MG onf-& &
if detectedContours is not None:

for i in detectedContours:
# FERMEE DT . .
t RY{E: fEEZLEx, vy, width, height
rectAreasCoords = cv2. boundingRect (i)

2 X, y = myfunc. calc_center (rectAreasCoords)  RIFODFIDLERD
currentCoord = np. array ([x, y]) it IRTE DRI F D EEFE
lastCoord = np.array([x_list[-1], y_list[-1]]) # Bi[EI0D % F D) EEIE
currentMi leage = myfunc. decimalRound (

N np. linalg. norm(currentCoord - lastCoord), 4) # RiIE & DEEES

K UBRBE S
# frameZx F 1) L L CTHIFZEIREH L (top:bottom, left:right)
trimedPtIFrame = binalizedFramely - 8 : y + 8, x -8 : x + 8]
currentArea = myfunc. calc_area(trimedPt|Frame) # FFEEZEH
ptlAreas. append (currentArea)

- candidates. append([x, y, 0, 0, 0, 0]) # [(RiFodadix, v, £, T, A,
ptIMileages. append (currentMi | eage)

# Acircle) Mfgonrf-&&
iT detectedCircles is not None:

wE detectedCircles = np.uint16 (np. around (detectedCircles)) # FHEEZET—2 D

nE

t BELE-HETICX L TALET S
for i in detectedCircles[0, :]:
x = int(i[0]) # FADHILXEZR
y = int(i[1]) # ADHILYyEZE

currentCoord = np. array ([x, vy])
lastCoord = np.array([x_list[-1], y_list[-1]1])

currentMi leage = myfunc. decimalRound (



np. linalg. norm(currentCoord - lastCoord), 4)
trimedPtIFrame = binalizedFramely - 8 : y + 8, x - 8 : x + 8]
currentArea = myfunc. calc_area (trimedPt|Frame)

isDuplicate = False

# HFDEEHITE (contours&E DEHEZTHER ., EEONIXIFMICANTLY)

for j in range(len(candidates)):
distBetweenPlts = myfunc. decimalRound (

np. linalg. norm(currentCoord — candidates[j1[:2]), 4) # HiF
B DIEREH

t MIFRITOEBEMN2LLT or @MED—H TEEHEELERMT

if float(distBetweenPlts) <= 2 or currentArea == ptlAreas[j]:
isDuplicate = True
break

# B LGB

if isDuplicate == False:
candidates. append([x, vy, 0, 0, 0, 0])
ptIMileages. append (currentMi | eage)
ptlAreas. append (currentArea)

3 FAVA RS TN r%ﬁd)r*?,—‘;’éiﬁﬁi LTHT
if Ien(candldates) ==
track x = x_list[- 1]
track y =y list[-1]
last_location = np.zeros((4), np.int32)

else:

" BT AEZDRTE
if len(candidates) >= 2:

it R/NIEBEE R RIEEEDEMN12L Y KE VLV S (&M ZHIBR

if max (ptIMileages) — min(ptIMileages) > 12:
del candidates[ptIMileages. index (max (ptIMileages))]
del ptIMileages[ptIMileages. index (max (ptIMileages))]

gaps = []

# R4 (BLF) D= ITELT
for i in range(len(candidates)):

for j in range(i + 1, len(candidates)):
#candidates[i ] DEEAZZ R R ICF1TIEED
pos_x = candidates[j][0] - candidates[i][0]
pos_y = candidates[j][1] - candidates[i][1]

ﬁ@ VARGLIZHIFA N DHENEHEML TLA L
if pos_y <= 0:

candidates[i][2] += 1

candidates[j][3] += 1

T



else:
candidates[i][3] += 1
candidates[j][2] += 1

A

if pos_x >=0:
candidates[i][4] += 1
candidates[j][5] += 1

.

else:
candidates[i][b] += 1
candidates[j][4] += 1

current_location = np. array(candidates[i][2:])

try:
HEREREGETR

coef = np. corrcoef (current_location, avg location)

except RuntimeWarning:
correlation = 0

else:
correlation = round(coef[0, 1], 2)

HERA R A NaNDIGE
if np. isnan(correlation):
correlation = 0

gap = myfunc. decimalRound (
ptIMileages[i] * 0.7 + (1 - correlation) * 4, 4)
gaps. append (gap)

track_num = gaps. index (min(gaps)) # gapMER/NIiRBEZEEBIT S
track_x = candidates[track _num] [0]

track_y = candidates[track num] [1]

last_location = np. array(candidates[track num][2:])

C RAOHFOEREBEDEEZZERL-0E
it BENEEE ZptIMileageSumlZHNE
ptIMileageSquare = ((x_list[-1] - track x) *x 2
+ (y_list[-1] - track_ y) *x 2)
ptIMileageSum = (ptIMileageSum
+ myfunc. decimalRound (pt IMi |eageSquare ** 0.5, 5))

# RFOHEERZEZ) X MIEM
x_list. append (track_x)
y_list. append (track_y)

# RFODEREIZY—V T D
cv2. drawMarker (frame, (track x, track_ y), (255, 0, 255), markerSize = 5)

MBS EERTHES
for i in range(1, len(x_list)):
cv2. line(frame, (x_listl[i-1], y list[i-11), (x_listlil, y_ list[il),
(255, 0, 0))



#location1 " 5McountFER = FE#
exec (f”location{count} = last_location”)

avg location = np. zeros ((4), np.float32)

if isLessthanfive: ##& YR LA SEILL TGS
divisor = count #Z|5%# #countlZ9 3

else:l .
divisor = 5

for i in range(1, divisor + 1):
exec (f”avg_location += location{i}”) #IEIFEHRZZE L TL L

i,H!Eeilg%location = np. round (avg_location / divisor, 2) #iBELEISD DHAEFHRD F

count += 1 #1"5F Tz 5
if count == 6:

if isLessthanfive:
isLessthanfive = False

count = 1
cv2. imshow (' Tracking', frame)

CURTL
# Escx*x—DIHT CUEZEFIE
key = cv2.waitKey (1) & OxFF
if key == 27:
print (f"IRED#FEER (myfunc. decimalRound (num = flameNum / fps, sig =
len (str (flameNum)))} [#17)
print (f"HIF&ES: {selectedPt|Num}”)
print (f"E{E: {THRESHOLD} ")
myfunc. measure (x_list = x_list, y list =y _list,
break ptIMileageSum = ptIMileageSum, px
rea

PX) # #EhRREEHE

if flameNum == endF |ameNum: s
print (f” {trackingTime} FP BB T LEL")
print (f"HIF&ES: {selectedPt|Num}”)
print (f"E{E: {THRESHOLD} ")
myfunc. measure (x_list = x_list, y list =y _list,
break ptIMillageSum = ptIMileageSum, px
rea

t HINDETH#

if isNotPushed:
print("> F—ANEFHELTWLET...")
cv2. waitKey (-1)
isNotPushed = False

PX) # #EhiRREEHE

TENBIDFERE DV FORT
video. release ()



cv2. destroyAl IWindows ()
print(" B#EERTLEL, ")



