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AHHOTALUA

[lenbio ucciaenoBanus SIBISICTCS HaMKMCaHUE CKpUNTa Ha si3bike Python mo moucky
U300paKeHHUsT JHIla C ucnoib3oBanue Oubnnoreku OpenCV. B crartbe
MPE/ICTABIICH CKPUIIT MO YTEHUIO CEPUU H300paKeHUM, MOUCKa JIMIl U BBHIBOJA
n300pakeHus coaepxkamiuiics nuna. B pesynbrare paspaboraHa mnporpamma 1o
MOUCKY JIUI[ B U300PAKCHUSX.
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Abstract

The purpose of the study is to write a script in Python to search for a face image
using the OpenCV library. The article presents a script for reading a series of
images, searching for faces, and displaying the image of the contained face. As a
result, a program was developed to search for faces in images.
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1 Beenenue

1.1 Axmyanvnocmo ucciredosanus

JlaHHasi cTaThsd ONUCHIBAET BO3MOKHOCTh HAIMCAHHUE CKPUMTA IO MOUCKY
U300paKeHUs JIUIIA.

1.2 I]env uccneoosarus

Llenpro mccnegoBaHus SBJISETCS HaAlMCaHWE CKpurita Ha si3bike Python mo
MOUCKY U300paXkeHus JIuIia ¢ ucrnoiab3oBanue oudnuoreku OpenCV.

1.3 O630p uccreoosarnuii

Astopsl crathu «KpaTkoe BBenenue B Oubnuorexky OpenCVy» U. A. Lymsx
paccMaTpuBaeT KomIbloTepHOe 3peHue u omonmmoreky OpenCV [1]. B crathe
«KomnerorepHoe 3penue B peanbHoM BpeMeHu ¢ OpenCVy» K. Ilymam wm np.
NPECTaBUIM HCIIOJIb30BAHUE KOMIBIOTEPHOTO 3pEHUSI M CpPaBHEHHUE OIEHKU
npousBoautenbHOCTH ncnosib3oBanuss CPU u GPU [2]. I'. Xue, L. JIy nmokazanmu
BO3MOXKHOCTh HCIOJb30BaHust Oubmmorekun OpenCV st oOHapyXeHUs KpaeB
nzoopakennit [3]. I'. Aram ONUCBHIBAE€T CHPABOYHHUK IO UCIOJIb30BAHUIO
oubnuorexku OpenCV [4]. A. Co6pan onuckiBaeT 6ubnuoreky BGSLibrary s
3axBara JBWKCHUS U Pacrlo3HaBaHUA M300pakeHul ¢ ucnoib3oBaHuem OpenCV
[5]. X. ®an paccMarpuBaeT TEXHOJOTHIO OOHApPYKEHHS JIUIl C TNPUMEHEHHUEM
anroputMa AdaBoost Ha ocHoBe OumbOimoreku OpenCV([6]. M. Mapenronu, /l.
CTpUHTXUHU TPEJCTABUIU TEOPETUYECKHE YaCTU U MPAKTHUYECKUE MPHUMEPHI IO
0o0paboTke M300paXeHUW ¢  TPUMEHEHUIO KOMIIBIOTEPHOTO  3pPEHUSA C
ucnoias3oBanueM O0ubanoreku OpenCV. ONuUChIBaIOT TEXHOJOTHIO rpadyuuecKoro
yckopenusi CUDA[7]. M. Mapenronn, C. CTpUHIXMHHM OIHKCHIBAIOT Y4YEOHOE
PYKOBOJICTBO IO McIOnb3oBanHuio oubmiorekn OpenCV [8]. 1I. Jlomunryes, M.
Xepac, B. Ilacuyan nokaszanu Bo3moxkHOCTH OuOimorekn OpenCV B aHanusze
nzoopakennit [9]. II. H. JlpykkoB u ap. paccMarpuBaeT MpoOJeMbl CO3JaHUs
QITOpUTMOB OOHApY>KeHUsSI 0OBEKTOB HA OCHOBE TPaJMEHTHOTO CITyCKa JEPEBHEB
[10]. K. Tosun, K. Arapmian, P. Kymap nokasanu peanu3aifio pacro3HaBaHUs JIUI]
W 3axBaTa JBMKEHHUS C KaMephl C Hcmojb3oBaHuem OuOmmorekn OpenCV [11].
[Yanpman, ommchiBaeT aJroput™mbl rirybokoro oOyuenus Single Shot Detector
(SSD), Region-based Convolutional Neural Networks (RCNN) mo ckopoctu
pacriosHaBanusi o0bekToB [12]. K. M. Caiisan, npumensier 6uommoreky OpenCV
JUIS. aBTOMATUYECKOIo pacro3HaBaHusi HomepHbIX 3HakoB (ALPR)[13]. H. bouxko,
O. bBaceictuyk, H. IllakxoBcka ONUCHIBAIOT CpaBHEHHE OMOJHUOTEK TIO
kommnbroTepHoMy 3peHuero OpenCV u dlib [14]. A. AHyap u ap. paccMaTpuBaer
BO3MOXKHOCTh TI0 YKOHOMHH DHEPTroNOTPeOsIeHUsI ¢ UCTIOIb30BaHUEM OUOIMOTEKU
OpenCV a1 MOOMIIBHBIX YCTPOMCTB [15].

2. Pe3ynbTaThl U 00CyXK/AEHHE

2.1 Ucxoousie oanmbie

HaGop maHHBIX COAEpXKUTCA B BHAEC H300pakeHuil (puc 1), maHHBIC
3arpy’Kajuch U3 UHTEPHETA.
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Pucynox 1. Mcxoanbie n300pakeHus

2.2. Ckpunm

JlanHplii ckpunT HanuvcaH Ha s3bike Python m ucnons3yer Oubiamorexu
OpenCV, numpy, multiprocessing, argparse, tqdm, os, sys. Hcmons3yer nBa
Ha0OpBI FTOTOBBIX OOYUYEHHBIX HEMPOHHBIXCETEN M0 paCIIO3HABAHUS JIMII:

1. Berpoennsiii B OpenCV  haarcascade frontalface alt.xml kackagnbie
pacno3HaBaHusl JIMLA.

2. JlaHHBIE TOTOBOM HEHPOHHOW CETH IS PACIO3HABAHUS JIMI[ B3STHI C
https://github.com/kb22/Create-Face-Data-from-Images . Ona ucnosnp3yer MoIyJib
DNN OpenCV. Xpanutcs B qupekropun /model data

Ckpunt ynpasisieTcst uepe3 TepmuHan (muctunr 1).

usage: get_faces [-i [URL...]] [-o [URL...]] [-t [Number...]] [-v [VERBOSE]]
[-p [PROGRESS]] [--help]

Face detection

optional arguments:
-i[URL... ], --input [ URL... ]
Source dir images
-0 [ URL... ], --output [ URL... ]
Output dir images
-t [ Number... ], --thread [ Number... ]



https://github.com/kb22/Create-Face-Data-from-Images
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Run simultaneously to N tasks

-v [VERBOSE], --verbose [VERBOSE]
Explain what will be done

-p [PROGRESS], --progress [PROGRESS]
Only progress

--help, -h Print this help text and exit.

Jluctunr 1. Ckpunt BBeeHHas koMaHaa «./get faces.py —help»

B ckpurnte comepkuTcs apryMeHTBl B KOHCOJH, -, --INput — wcxoaHas
TUPEKTOpUS W300paxeHu. -0, --OUtput — mupeKkTopus BEIBOAA MJIST N300PaKCHHUS.
-t, --thread — d4mcnO  OMHOBPEMEHHO  BBINIOJHSEMBIX  MPOIECCOB

(MHOTOITIOTOYHOCTB). -V, --Verbose — BBIBOAMTH MOJIPOOHBIC IEHCTBUS B KOHCOJIb.
-p, --progress — BBIBOJUTH TOJBKO WHIAMKATOP BBITIOJHEHHS B KOHCOJb. -h, --help
— IOKa3aTh CIIPABKY W BBIUTH.

Tabnuna 1. daitnioBasi CTpyKTypa IpoeKTa

Ha3Banue Onuncanune
/ Kopens npoekra
/get_faces.py VcxoaHoe CKpUNT TO IOMCKY JIUI[ B
M300paKEeHUs
/model_data JlupexTopusi  copepkamiasi TOTOBBIC
HCWPOHHBIC CETH Ui PaclO3HABAHUSI
JTHIY
/image HcxomHbie n300paskeHMs
/out_image N300pakenus mociie 00padoTKu
[Ipu 3amycke ckpunT ¢ 3agaHHbIM 3HadyeHueM —thread co3gaercs

MHO>XECTBO  MPOIECCOB  (MHOTOMOTOYHOCTh), UYUTACTCS  JUPEKTOPUS  C
M300pKEHUSIMHU, yKa3aHHas aprymMeHToM —input. [Iporpamma uurtaer Kaxablid
(daiin ¥ BBINOJHAET MOUCK JIMI[ B M300pakeHuH. BHavasie MCmoiab3yeTcss METOA
CTaHAApTHOTO Habopa oOydyeHHOW HeWpoHHOW cetn B OubOimoreke OpenCV, a
3aTeM TOTOBBIM HabOp OOydeHHON HEeHpoHHOU ceTw B aupekTtopum /model data.
N3 wu300paskeHusi BbIpE3aeTCsl HalleHHOE JIMIO M pe3yJibTaT BBIBOJUTCS B
JTUPEKTOPUIO YKa3aHHYIO B aprymeHnte —output (puc 2). Ecnu ¢aiin cymectByer
TO pacro3HaBaHue JHIl He BbinojHsercs (Tabmuia 2).

Tabmuma 2. MeTobl pacio3HaBaHUs JTUIT

Ha3Banue meroma Nms daiina qis BeIBOIA

CranmaptHeii  Habop  oOyuenHol |Umsa daiina_alt Homep.Pacmmpenue
HEHpPOHHOW ceTu B  OuOIMOTEKE

OpenCV
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/model data roroBelii HabGop maHHBIX |Mwms ¢aitna_dnn Homep.Pacimpenue
oOydeHHoi1 HeliponHo# cet DNN

Ckpunt ucnoiib3dyer pacimupeHue (aiyio .png, .jpg, .Jpeg. B tabnume 2

yKa3aH «HOMEpP» — KOJIMYECTBO HAWJIEHHBIX JIMI] B OJIHOM H300paxkeHuu, «ms
daiinay - ucxoaHoe HazBanue (aitna, «Pacmmpenney - ICXOAHOE pacIIMpEHUE.
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Pucynok 2. Habop nzo0paxkeHus Kak pe3yJbTaT HalEHHBIX JIUI

2.3. Ucxoonwiii koo

©OO~NOOO B WN R

#!/usr/bin/python3

import 0s, sys

import cv2 as cv

import numpy as np

import multiprocessing

import argparse

from tqdm import tgdm

parser = argparse.ArgumentParser(

Face detection

class readable_dir(argparse.Action):

class arg_verbose(argparse.Action):

-*- coding: utf-8 -*-

description ="

prog = "get_faces",
add_help = False

def __call__(self, parser, namespace, values, option_string=None):
prospective_dir=values
if not os.path.isdir(prospective_dir):
raise argparse.ArgumentTypeError("'readable_dir:{0} is not a valid path".format(prospective_dir))
if 0s.access(prospective_dir, 0s.R_OK):
setattr(namespace,self.dest,prospective_dir)
else:
raise argparse.ArgumentTypeError(“readable_dir:{0} is not a readable dir".format(prospective_dir))

def __call__(self, parser, namespace, values, option_string=None):
setattr(namespace,self.dest, 1)
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29

30 parser.add_argument(-i', "--input”, metavar="[ URL... ]", action=readable_dir, default="./image", type=str, help="Source dir images")
31 parser.add_argument('-o', "--output", metavar="[ URL... ]", action=readable_dir, default="./out_image", type=str, help="Output dir images")
32 parser.add_argument('-t', "--thread", metavar="[ Number... ]", default="2", type=int, help="Run simultaneously to N tasks")
33 parser.add_argument(*-v', "--verbose", nargs="?", action=arg_verbose, help="Explain what will be done")

34 parser.add_argument('-p', "--progress", nargs="?", action=arg_verbose, help="Only progress")

35 parser.add_argument('--help’, '-h’, action="help", help="Print this help text and exit.")

36 cc_face_alt = cv.CascadeClassifier(cv.data.haarcascades + 'haarcascade_frontalface_alt.xml’)

37 prototxt_path = os.path.join("./model_data/deploy.prototxt')

38 caffemodel_path = os.path.join("./model_data/weights.caffemodel’)

39 model_dnnCaff = cv.dnn.readNetFromCaffe(prototxt_path, caffemodel_path)

40 def write_image(image_out, full_url, i, out_image, verbose):

41 file_name, file_ext = os.path.splitext(os.path.basename(full_url))

42 file_full = file_name + file_ext

43 url_out = out_image + "/" + file_name + "_" + str(i) + file_ext

44 if image_out is None:

45 print("Write image Empty: ", url_out)

46 return

47 try:

48 if (verbose == 1):

49 print("write image: ", url_out)

50 cv.imwrite(url_out, image_out)

51 except cv.error:

52 print("Error: image write: ", url_out)

53

54 def worker_detect(file, out_image, verbose):

55 file_name, file_ext = os.path.splitext(0s.path.basename(file))

56 if (0s.path.isfile(out_image + "/" + file_name + "_alt" + "_" + str(0) + file_ext) and

57 os.path.isfile(out_image + "/" + file_name + "_dnn" + "_" + str(0) + file_ext)):

58 if (verbose !=-1):

59 print("Skipping: File exists: " + out_image + "/" + file_name + "_alt" + " _" + str(0) + file_ext)
60 print("Skipping: File exists: " + out_image + "/" + file_name + "_dnn" + "_" + str(0) + file_ext)
61 return

62

63 if (not file_ext in [".png", ".jpg", ".jpeg"]):

64 return

65

66 if (verbose == 1):

67 print("read file: ", file)

68 if filein [*.", "."]:

69 return

70 image = cv.imread(file)

71 if image is None:

72 print("Error read file: ", file)

73 return

74 if (not os.path.isfile(out_image + /" + file_name + "_alt" + "_" + str(0) + file_ext)):

75 if (verbose == 1):

76 print("Face Detect default”)

7 faces = cc_face_alt.detectMultiScale(image, 1.1, 4)

78 i=0

79 for (x,y,w,h) in faces:

80 frame = image[y:(y+h), x:(x+w)]

81 write_image(frame, file_name + "_alt" + file_ext, i, out_image, verbose)

82 i+=1

83 else:

84 if (verbose !=-1):

85 print("Skipping: File exists: " + out_image + "/" + file_name + "_alt" + "_" + str(0) + file_ext)
86

87 if (not os.path.isfile(out_image + /" + file_name + "_dnn" + "_" + str(0) + file_ext)):

88 if (verbose == 1):

89 print("Face Detect DNN")

90 blob = cv.dnn.blobFromIimage(cv.resize(image, (300, 300)), 1.0, (300, 300), (104.0, 177.0, 123.0))
91 model_dnnCaff.setinput(blob)

92 detections = model_dnnCaff.forward()

93 (h, w) = image.shape[:2]

94 for i in range(0, detections.shape[2]):

95 box = detections[0, 0, i, 3:7] * np.array([w, h, w, h])

96 (x0, y0, x1, y1) = box.astype("int")

97 confidence = detections[0, 0, i, 2]

98 if (confidence > 0.5):

99 frame = image[y0:y1, x0:x1]

100 write_image(frame, file_name + "_dnn" + file_ext, i, out_image, verbose)
101 else:

102 if (verbose !=-1):

103 print("Skipping: File exists: " + out_image + /" + file_name + "_dnn" + "_" + str(0) + file_ext)
104

105 if__name__=='_main_"

106 num_proc = 2

107 url_image = "./image"

108 url_image_out = "./out_image"

109 verbose = 0

110 arg_data = parser.parse_args(sys.argv[1:])

111 num_proc = arg_data.thread

112 url_image = arg_data.input

113 url_image_out = arg_data.output

114 if (arg_data.progress == 1):

115 verbose = -1

116 verbose = arg_data.verbose

117 if (verbose == 1):
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118
119
120

print(“verbose: on")

print("thread: ", num_proc)

print("input dir image: ", url_image)
print("output dir image: ", url_image_out)

dir_Is = os.listdir(url_image)
i=0
tgbar = tqdm(total=len(dir_Is))
while (i < len(dir_ls)):
for j in range(min(num_proc, len(dir_Is)-i)):
if (verbose == 1):
print("process start: dir_Is[i]: ", dir_Is[i])
p = multiprocessing.Process(target=worker_detect, args=(url_image + "/" + dir_Is[i], url_image_out, verbose,))
p.start()
i+=1
tgbar.update(1)
if (verbose == 1):
print("process join...")

p-join()

3 BoiBoabI
B naHHOl cTatbe ObUT pa3pabOTaH CKPHUIIT IO IMOUCKY M300paKEHUS JIMIA C

ucnons3oBanueM Oubmmorekun OpenCV, kotopas COACPKHUT JIBE€ TOTOBBIX
O0Oy4YeHHBIX HEHPOHHBIX CETH JJIsl paclio3HaBaHUs JHIl B M300pakeHusax. CKpunT
MO3BOJIAET MCKATh JIMIA B M300PAKEHUSAX U BHIBOJIUTH JIMLA B BUAC OTACIHHBIX
(baiinos.

buoduauorpagpuyeckuii Cnucok

1.

2.

Culjak I. et al. A brief introduction to OpenCV //2012 proceedings of the 35th
international convention MIPRO. IEEE, 2012. C. 1725-1730.

Pulli K. et al. Real-time computer vision with OpenCV //Communications of
the ACM. 2012. T. 55. Ne. 6. C. 61-69.

Xie G., Lu W. Image edge detection based on opencv //International Journal of
Electronics and Electrical Engineering. 2013. T. 1. Ne. 2. C. 104-106.

Agam G. Introduction to programming with OpenCV //Online Document. 2006.
T. 27.

Sobral A. et al. BGSLibrary: An opencv c++ background subtraction library
/I X Workshop de Visao Computacional. 2013. T. 27.

Fan X. et al. The system of face detection based on OpenCV //2012 24th
Chinese Control and Decision Conference

Marengoni M., Stringhini D. High level computer vision using opencv //2011
24th SIBGRAPI Conference on Graphics, Patterns, and Images Tutorials. —
IEEE, 2011. C. 11-24.

Marengoni M., Stringhini S. Tutorial: Introdugado a visdo computacional usando
opencv //Revista de Informatica Teodrica ¢ Aplicada. 2009. T. 16. Ne. 1. C.
125-160.

Dominguez C., Heras J., Pascual V. 1J-OpenCV: combining ImageJ and
OpenCV for processing images in biomedicine //Computers in biology and
medicine. 2017. T. 84. C. 189-194.

10.Druzhkov P. N. et al. New object detection features in the OpenCV library

/[Pattern Recognition and Image Analysis. 2011. T. 21. Ne. 3. C. 384-386.

11.Goyal K., Agarwal K., Kumar R. Face detection and tracking: Using OpenCV

//2017 International conference of Electronics, Communication and Aerospace



[Toctynar. 2021. Ne6 ISSN 2414-4487

Technology (ICECA). IEEE, 2017. T. 1. C. 474-478.

12.Chandan G. et al. Real time object detection and tracking using Deep Learning
and OpenCV //2018 International Conference on Inventive Research in
Computing Applications (ICIRCA). IEEE, 2018. C. 1305-1308.

13.Sajjad K. M. Automatic license plate recognition using python and opencv
/[Department of Computer Science and Engineering MES College of
Engineering. 2010.

14.Boyko N., Basystiuk O., Shakhovska N. Performance evaluation and
comparison of software for face recognition, based on dlib and opencv library
//2018 IEEE Second International Conference on Data Stream Mining &
Processing (DSMP). IEEE, 2018. C. 478-482.

15.Anuar A. et al. OpenCV based real-time video processing using android
smartphone //International Journal of Computer Technology and Electronics
Engineering (IJCTEE). 2011. T. 1. Ne. 3. C. 1-6.




