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ITPABOOBJIAODATEIIbD:

OO1IEeCTBO C OrPAaHHYEHHON OTBETCTBEHHOCTHIO
«HenpoTex»

ITPOI'PAMMA [1J151 9BM:
«AHTH-[IpOH»

ABTOPBI:

1. CuBxoB Cepreu ITaB1oBuY

2. IlTanruMoB AHTOH BirnaguMupoBu4

3. lllanuMmoBa Mapusi AHaTO/Ib€BHaA

4. TepexoBa Mapusi AjleKCaHIPOBHA

5. IlTanruMoOB AjIeKCaHIP AHTOHOBHUY

6. llla1tumoB bopuc AHTOHOBHY
HcxomgHBIM TEKCT IIPOTrPaMMBI Ha 14 JTUCTaX.
r.IlepMs.

Kom onipenenseTt pyHKIMIO, KOTOpas IPUHUMAET IBE CTPOKHY B KAYeCTBe
apryMeHTOB: model 1 zoo. OyHKIINS UCIIONIb3yETCS OJI51 TeHepalluid CTPOKH
apTryMeHTOB, KOTOPhIe OyyT UCIIOIh30BaThCS B APYTUX YaCTAX IPOrPaMMEbI
IJIsT HACTPOMKM ITapaMeTPOB 00paboTKU BUIEO U 3BYKaQ, a TAKKe ITapaMeTPOB
MOIe HEUPOHHOU CETH.

def gen_preproc_arguments(model, zoo):

return (

gen_argument("delay", "Frame to frame delay for video files
loading in microseconds.", model, zoo) +

gen_argument("screenX", "default screen layout width to preserve

original video aspect ratio.", model, zoo) +

gen _argument("screenY", "default screen layount height to preserve
original video aspect ratio.", model, zoo) +

gen _argument("width", "Preprocess input image by resizing to a
specific width.", model, zoo, ' ', "-1") +

gen _argument("height", "Preprocess input image by resizing to a
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specific height.", model, zoo, ' ', "-1") +

gen argument("sound", "Path to a sound file for alarm sound (.wav,
44100Hz, mono). "

"It should be a WAV file, 8 bit, 44100Hz, mono, with

play length at least 8 seconds.", model, zoo) +

gen_argument("alarm-path", "Path to an alarm history.", model,
z00) +

gen_argument("opt-net", "Indicate that model has optimized NN
kernels definition file.", model, zoo, ' ', "fpl6-4.rt") +

gen _argument("opt-names", "Class definitions file.", model, zoo, '

", "obj.names") +

gen_argument("opt-classes", "Indicate that model works with subset
of available classes.", model, zoo, ' ', "1") +

gen argument("opt-batch", "Batch size for optimized model.",
model, zoo, ' ', "4")

)

Kom co3manus GUI-TPpUI0XKEeHUs C UCIIOIb30BaHueM 6ubnuoTeku Tkinter. OH
CO371aeT OKHO C BUE0, 0OpabaThIBaeT ¥ ITOKA3bIBAET KaJPhl BUIE0 C TIOMOIIIBIO0
KJiacca Alerts.

import cv2

import tkinter as tk

from PIL import Image, ImageTk
import threading
VIDEO_WIDTH = 300
VIDEO_HEIGHT = 200

class Alerts:

def init (self, window):
self.window = window
self.started = False

self.path = ""
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self.descr = ""
self.frame = None

self.canvas = tk.Canvas(window, width=VIDEO WIDTH,

height=VIDEO HEIGHT)

def

self.canvas.pack()

self.update video()

add frame(self, src, cam, ts, path):
sz = (VIDEO WIDTH, VIDEO HEIGHT)

dst = cv2.resize(src, sz)

self.frame = dst

# 3pecb OoNXHa ObiTb QYyHKUMA OOHOBNEHMS MONb30BATENbCKOrO

uHTepdpenca, aHanoruyHas tk pwin->call function

def

def

self.window.refresh(cam, ts, path)
update alarm history(self, frame, cam, ts, path):
# Peanusynte ¢yHkuuw update alarm history cornacHo TpeboBaHuAM
pass
process frames(self, src, bitmask):
i=0
ts = ""
path = ""
for v in src:
if bitmask & (1 << 1i):
self.update alarm history(v, i + 1, ts, path)

self.add frame(v, i + 1, ts, path)
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i+=1
def update video(self):
if self.started:
self.show frame(self.frame)
self.window.after (20, self.update video)

def show frame(self, frame):

frame = cv2.cvtColor(frame, cv2.COLOR BGR2RGB)
frame = Image.fromarray(frame)
frame = ImageTk.PhotoImage(frame)

self.canvas.create image(0, 0, anchor=tk.NW, image=frame)
self.canvas.image = frame
def last(self, path, descr):
self.path = path
self.descr = descr
if not self.started:
self.started = True
def get path(self):
return self.path_
def get descr(self):

return self.descr

class VideoApp(tk.Tk):
def init (self):

super(). init ()

self.title("Video App")
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self.alerts = Alerts(self)
def refresh(self, cam, ts, path):
# Peanu3synte ¢yHKuUMi0 0OHOBNEHUA NONb30BaATENbCKOr0 UHTepdenca,

pass
if name == “main™:
app = VideoApp()
app.mainloop()

Kop co3maet npusioxkeHue ¢ OByMs BKJIagKaMy, HanipuMep: “History View” 1 “Last
Alerts View”. Ha BKnazke “History View” eCcTb TabJHIla C 3aroJIoBKaMu “index”,
“tstamp” ¥ “cam”. Ha BKi1agke “Last Alerts View” eCTb 4 KOHTEMHEPA,
IpencTaBIsgIolle BUOEOIIOTOKU OT 4 BUIeOKaMe, U TEKCTOBBIU BUOXKET AJIs
BHIBO[Ja MH(POPMaIUHU.

import tkinter as tk

from tkinter import ttk
class VideoApp(tk.Tk):
def init (self):

super(). init ()

self.title("Video App")

# Co3paHune BKNaQoOK

self.tab control = ttk.Notebook(self)

# Bknagka "History View"

self.history tab = ttk.Frame(self.tab control)

self.tab control.add(self.history tab, text="History View")
self.create history view(self.history tab)

# Bknapka "Last Alerts View"

self.alerts tab = ttk.Frame(self.tab control)
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self.tab control.add(self.alerts tab, text="Last Alerts View")
self.create last alerts view(self.alerts tab)
self.tab control.pack(expand=1, fill='both'")
def create history view(self, tab):
# Co3paHune Buaoxeta Tabnuubl
columns = ("index", "tstamp", "cam")
self.tree = ttk.Treeview(tab, columns=columns, show="headings")
for col in columns:
self.tree.heading(col, text=col)
self.tree.column(col, width=100)
self.tree.pack(side="'left', fill='both', expand=True)
def create last alerts view(self, tab):
# Co3paHue BUOXeTOB ONA oToOpaxeHMs BUOEONOTOKOB
self.cam frames = []
for 1 in range(1l, 5):

cam frame = tk.LabelFrame(tab, text=f"Cam #{i}", width=300,

height=200)
cam_frame.pack(side="left", padx=5, pady=5)
self.cam frames.append(cam frame)
# Co3paHue BupxeTa BbiBOOAA MHPOpPMaL MK
self.info output = tk.Text(tab, wrap="word")

self.info output.pack(side="bottom", fill="both", expand=True)

if name == “main”:
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app = VideoApp()

app.mainloop()

Kom co3maeT IMoToOK, KOTOPHIH OyoeT BOCITPOU3BOAUTE 3BYKOBOM (hamii C
U3MEHsSIeMOM 4aCTOTOM AUCKPEeTU3allii, B 3aBUCUMOCTHU OT KOJIUYEeCTBa
pacro3HaHHBIX 00BEKTOB Ha KaMepax (mepeMeHHas alarm_detections). HacToTa
OUCKpeTHU3alluu BEIOMpaeTCs U3 CIIUCKa rates Ha OCHOBE TEKYILEN CTaTUCTUKHU
pacrio3HaBaHUA.

import alsaaudio

import numpy as np

import time

from threading import Thread
from collections import deque
process = True
alarm_detections = 0

rates = [22050, 44100, 88200, 132300, 196400]
rates_size = len(rates)
sound_len_ms = 2000 # 2s

def get_rate():

global alarm detections
detections = alarm detections
alarm_detections = 0
frames = detections & OxFFFF
detections >>= 16
if frames == 0 or detections ==
return 0
rate = 100.0 * detections / frames / (100.0 / rates size)

for i in range(rates size):
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if rate <= 1i:
return rates[i]

return rates[rates size - 1]
def alarm_sound (buff):

pcm = alsaaudio.PCM(type=alsaaudio.PCM PLAYBACK,
mode=alsaaudio.PCM NORMAL, device="default")

pcm.setformat(alsaaudio.PCM_FORMAT S16 LE)
channels =1
pcm.setchannels(channels)
started = False
while process:
rate = get rate()
if rate ==
time.sleep(sound len ms / 1000)
continue
if not started:
pcm.setrate(rate)
started = True

pcm.write(buff)
if name == “main”:

# 3arpy3unTe 3ByKoBOM (pann B Oypep, MCnonb3yumTe numpy

# buff =

# 3anyckaeM NOTOK A1 BOCNPOM3BEAEHUS 3BYyKa

alarm thread = Thread(target=alarm sound, args=(buff,))

alarm thread.start()
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# OxmpaeM 3aBepuweHUa noToka (HanmpuMep, MO HaxXaTui KNaBWWKW WK OPYroMy
cobbITHIO)

alarm _thread.join()

Kopg kommyHuKanmuu 3¢pHeKTOPOB HEMPOCETH C IT0JIb30BaTEIbCKUM
HHTEepPdencom:

import cv2

import numpy as np

import time

import threading

from queue import Queue
from collections import deque
import datetime

import pygtk
pygtk.require(‘2.0’)

import gtk

OnpepeneHune kKnacca QueueFPS

class QueueFPS(Queue):

def init (self):
Queue. init (self)
self.counter = 0
self.fps = 0
self.start time = time.time()
def put(self, item):
Queue.put(self, item)

self.counter += 1
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self.fps = self.counter / (time.time() - self.start time)

def getFPS(self):

return self.fps

def callback(pos):
global confThreshold

confThreshold = pos * 0.01

def update_alarm_history(frame, cam, ts, path)

global alarm path, alarmQueue

now = datetime.datetime.now()

milliseconds = now.microsecond // 1000

ts buf = now.strftime("%Y-%m-%d-%H-%M-%S-") + f"{milliseconds:03d}"

buf = f"{alarm_path}/{ts buf}-{cam}.png"

ts = ts buf
path = buf

alarmQueue.put((path, frame))
def alarm_history():

global process, alarmQueue
while process:
if not alarmQueue.empty():
src = alarmQueue.get()
cv2.imwrite(src[0O], src[1])
else:
time.sleep(0.001)

print("alarm _history: stopped")

def make_capture_thread(cap, framesQueue, tag, delay):
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readed = 0
while process:
ret, frame = cap.read()
if ret:
readed += 1
framesQueue.put(frame.copy())
if tag == "i":
time.sleep(delay / 1000000.0)
else:

print(f"make capture thread: unable to cap.read on {tag} after
{readed}")

process = False
break

print(f"make capture thread: {tag} stopped")

OnpepeneHune octanbHbIX QYHKLUN

def initGTK():
gtk.gdk.threads init()

gtk.gdk.threads enter()
gtk.main()

gtk.gdk.threads leave()

def metakom_ui(needs_debugger, show, record):
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if show:

initGTK()
if name == “main”:
metakom ui(False, True, False)

Kop oTBeyaeT 3a MHUITMAIN3AIIUIO ITakIlaiHa 00pab0OTKK Ha OCHOBE
mapaMeTpoB backend, cap2, cap3 ¥ cap4, CO30aeT U 3allyCKaeT pa3IudHbIe
00paboTuyuKM OJ1s8 KOMOMHAIIUY KaMep U OITIIMM, CO3[TaeT OKHO OTOOpakKeHus
pe3yJbTaTOB OOHAPYKEHUS 00BEKTOB, BHITIOJITHAET IIUKJT 00pab0TKY KaipoB, B
KOTOPOM M3BJIEKAIOTCs 0OHapyKeHus U3 ouepenu predictions_queue,
TTOATOTABJIMBAIOTCS K OTOOPakKeHUIO U BLIBOASTCS Ha 9KpaH. Kagphl Takxke
3anuCHBaIOTCA B BUOeodani.

import cv2
import threading
import time

from queue import Queue

$YHKUMM N Knaccbl 06paboTkn, Hanpumep:

tk_processing1_thread, tk_processing2_thread,
tk_processing3_thread, tk_processing4_thread

cv_processing_thread, make_hjoin_thread, make_vjoin_thread,
make_join3_thread, make_join4_thread, make_fakejoin_thread

UHnumanusaymua namnaamHa o6paboTku

if backend == METAKOM_OPT_MODEL:

opt net path = parser["opt-net"] if "opt-net" in parser else ""
name path = parser["opt-names"] if "opt-names" in parser else ""
opt classes = parser["opt-classes"]

opt batch = parser["opt-batch"]
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if opt batch < 1 or opt batch > 16: # 64 - 370 Hawa cobCTBeHHas
TeopeTuyeckas BEpXHAf rpaHuua

print(f"Incorrect batch dimension: {opt batch}")
exit(1)
assert opt net path != "" and name path != ""
assert not cap2 or (cap2 and not cap3 and opt batch >= 2) or (cap2 and
cap3 and not cap4 and opt batch >= 2) or (cap2 and cap3 and cap4 and
opt batch >= 4)
if not cap2:
joiner = threading.Thread(target=tk processingl thread,
args=(opt net path, config path, name path, opt classes,
frames queuel, sz))
elif cap2 and not cap3:
joiner = threading.Thread(target=tk processing2 thread,
args=(opt net path, config path, name path, opt classes,
frames queuel, frames queue2, sz, out sz))
elif cap2 and cap3 and not cap4:
joiner = threading.Thread(target=tk processing3 thread,
args=(opt net path, config path, name path, opt classes,
frames queuel, frames queue2, frames queue3, sz, out sz))
else:
joiner = threading.Thread(target=tk processing4 thread,
args=(opt net path, config path, name path, opt classes,
frames queuel, frames queue2, frames queue3, frames queued4, sz,
out sz))
generation thread = tk generation thread
metakom ui(ac, av, debug, show sc, video and video.isOpened())

else:

if cap2 and not cap3:

joiner = threading.Thread(target=make hjoin thread,
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args=(frames queuel, frames queue2, sz, out sz))
elif not cap2 and cap3:

joiner = threading.Thread(target=make vjoin thread,
args=(frames queuel, frames queue3, sz, out sz))

elif cap2 and cap3 and not cap4:

joiner = threading.Thread(target=make join3 thread,
args=(frames queuel, frames queue2, frames queue3, sz, out sz))

elif cap2 and cap3
and cap4:
joiner = threading.Thread(target=make join4 thread,
args=(frames queuel, frames queue2, frames queue3, frames queue4, sz,
out sz))

else:

joiner = threading.Thread(target=make fakejoin thread,
args=(frames queuel, out sz))

processing thread = threading.Thread(target=cv processing thread,
args=(config path, model path, backend, target, (inp width,
inp height)))
if show sc:
generation thread = cv_generation thread
metakom ui(ac, av, debug, show sc, video and video.isOpened())
print("metakom ui done")
else:
win name = "Shortgun/Rifle object detection demonstration”
if show cv:

cv2.namedWindow(win name, cv2.WINDOW AUTOSIZE)

initial conf = int(conf threshold * 100)
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cv2.createTrackbar("Confidence threshold, %", win name,
initial conf, 99, callback)

while process:
if predictions queue.empty():
time.sleep(0.001)
continue
detections = predictions queue.get()
frame = processed frames queue.get()
cv_render prepare(detections, frame)
if show cv:
cv2.imshow(win name, frame)
if video:
video.write(frame)
frame idx += 1
if cv2.waitKey(1l) & OXFF == ord('q'):
break
process = False

processing thread.join()
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