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KEYWORDS : OBJECT DETECTION / DEEP LEARNING / REAL TIME / APPLICATION
NIVIT NANTANIVATTIKUL, KOTCHAPORN WATCHARAPRAPAPONG: REAL-TIME OBJECT
DETECTION PROGRAM TO HELP AUTOMATE AND PROVIDE SERVICE FOR GYM.

ADVISOR: ASSOC. PROF. PERAPHON SOPHATSATHIT, Ph.D., 60 pp.

Nowadays, people are becoming more health concern and focus on healthy
lifestyles, resulting in high demands for fitness facilities as a part of their daily
exercise. Many residential establishments, such as condominium, have fitness
facilities on their premises to facilitate their residents. In this project, we develop a
program to detect objects from CCTV to manage fitness services to residents. The
principal technique is analyzing the image files obtained from real-time CCTV using
image processing methods. These image files are further processed with the help of
deep learning technique to capture images of people who using the facilities in the
fitness room. The availability of each fitness equipment in the room is displayed via
the mobile application. This will enable the users to see up-to-minute status of
equipment usage without having to constantly check its availability in person,

thereby they can decide when to use the equipment at their own pace.

Field of Study: .__Computer Science Advisor’s Signature

Academic Year:.__2018
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AANE AILEAIIUNINT 2.2

A9 2.2 1aseas1ansaviedssaiieuvasaIulae [5]
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0,

[ [d

= o av va % aa v
Lu@qzﬂqﬂ{]f‘gvﬂﬂqiﬂiﬁﬂﬂUﬂmﬂLﬂu{jﬁquﬂ‘lﬂmﬂqﬁﬂutmqﬂﬁluﬂ'ﬁLLfgﬂfUﬁJWU']ULLa?

q

Re

=% A a ¥ [ IS

AWNITANAULUUIIADINITATIVIVINQYUNININUY mLLUUﬁwaaaaﬁ’wmumﬂﬁlﬁgﬂﬁwmi
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Seusiniuyadeyanieratanevzinunldlatudymadesmsuadnsnieanaegluyadoya

a

fisldnaaesinliuuusiaesiuiious 1wy SSD Mobilenet ua faster RONN iflofiagg
wadwsvesuuudtansiildvinniseududafuyadeyaifloluiinuarensiiuadnsd
Usgansnimvielyl

WUUTIA8IN15752393UTRE SSD_Mobilenet COCO [7] fouvusiaesiildmadiauuy
Funadentantendmimames (Single Shot Multibox Detector) [8] Fsazldialun1snszane
vouinvaandesingluluvans q Shsrduazaun niulunaviuewuuassaziing
yhungezuuudmiunistogesinginduvsaanla ludnmdunazauindu ndnléi
LUV NTTINTIMITIWIEA 9 AnSasdusasawadilivifuudieraslunis

[V d'

nsduingndauiauanaeiuly nanfelugulsn q veslasnelszamMifisnznsTI9dy

q

'
[ [ a

A [ Y e [y = M v [ Y o
nondvwaankay Fundnadliazasiaduingiivuningls lnewuuitaesiilagniily

q

¥ I

Seusfiugateya COCO [9] Bellnaravoiyanaiiisinein1snsinduludymaduidunis de
AN 2.3

LUUT1889N13959330TRg YOLO [2] asilananliilessiuly 2.1 andnenssuves
wuuS1aes YOLO tuasihgunmdisudiunuusbidunie (grid) vue mxm wazainiuluus
avnsn avAniwauaiiingeguasanuiaslunluingla 4 dwali YOLO tuiide
IewWSsunaneuseniswu amnsaviunenaldsiniininiesninseuinnin uasaiunsadu
& v ! = a A =a o 1o a a v
\Wevveanmilaunninsiuds Iauauna vsenfAewuvuastlidimziiulyautsuiam

Tl 9 anhluldiulamuaulils

2NN 2.3 AnSeuiieulaseas1eues SSD nu YOLO
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LUUI1889N159 539300 faster RCNN_COCO [10] Aruuuinaesnldinaiing

Beninaldsulnsingeaiuniisa (Region Proposal Network) asiiiulunind 2.4 Wunisuus

o o o

anvauedAylaunntuasuligiuuealuduiamiveuwnuinaesinguazauu1L

Jundidngegluvinatulunanieriu lnsuuuiaesildgninnmsiseudivgadeya COCO

Y 9

WwunuIsaunsaunlale

AN 2.4 BEAIANWAUZNISNI9IUVDY RPN

2.4 Wangudnuaea

[ [ i

Wesanlunisnsiaduinguaznisswuningazdesnisituieannuiiazsduiag

[ [
[ v v v = a

gnaealuingiu duludadinsdnelsitudnuesaluldlilutuanievedlassiglszam

q

v a

= = o | av oy o [ Y 1 [ & 3
LV]EJZJLWE]?]’WU'JEU?]’W]IGH]’]?]LL‘U‘U’%]']E]EN WUAININANNUNALL U UTDIRANEUY G]I{ﬂﬁlﬂﬂﬂ‘liusliﬂ

<A

wesAvzgninluldiulmnduluun3 (Binary Classification) vsenAeiiud 2 Aana
o de

ladunuess (Sigmoid function) [11] luilsddunfeninanldduilaidunsedu

fawansluannis 1

sig(x) = 1 [1]

1+e~—%

Tog X AoAsudian (Input) waser ST (x) Aennuthasduiiasduingliy

Fansmlvesilandudnueedasiidnuasluguda S Auandlunmi 2.5
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AN 2.5 nsaneandudnussn

WESTiLN: http://mathworld.wolfram.com/SigmoidFunction.html

1NNNBTU81AIIN1SNNTINLANMUTUBENUINUSIIUN -2 D9 2 AUIYAINNINNAN
a ~ 2 v | ' 2 av v = = a W
nsAasuLUaIwRe X Lewantay ANAINUUNE U lPeanuNGLUSsUisUINNUARIEUD Y

iagdandasuudatilinn faiufamngauiavianldlunmshueseniesduesing
2.5 lassgussamuuunaulagiu

Tasweuszamuuvasuligtu [12] Wulasweuszamiflendildtusgiaunsmane
lun1sduungunm (Classify) s3ungugunm (Clustering) n1333130g (Object Recogniton)
sailudsnsBeudsiasnysanam (Optical Character Recognition) sisainiasnusfiiu
fiwrivieareiiedou Tnsgnldidusinardlumsafndnwasiiiiu (Feature Extraction) A3
Tassadrdlunindl 2.6 Snvidlasstneusramasuligiudiannsni ldfuadudeddsnge

mnAnvedlassieUszamuuuasubgiulunsihunldfuteyadmansuamaenis
Usgananagunmliidumuiees (Tensor) osanguamdesiauszning 0 - 255 Tufina
vilefinia Ingaysudeyaiiduniuneuligiuaesiua (Convolution Kernal) tilelildnda
flaosum viodeyaiilévinnssutusd nndusiihdeyaildludnueutas (Subsampling)

sateiagyin1sanvuniinvetoya
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AN 2.6 wansnslasadngusEamiisusuunaulagduy

WETisN; https://developer.nvidia.com/discover/convolutional-neural-network

lassngUszamiisuwuunouligtuladentain sveadinmans [13] Mdunis
delaiduassileandusnsiuiulmiafandulndduun iefnwinlsidunidinansenuiv
a ¢ o = 1 aNa ! @ a a o < (Y Aa ) v
dnilandunileegnals Inedlewindusuiiniavewmanansaeaunisuaeinidlaunisnisls
nsduedauds Jsneuligtuueares f uay g awnsadeuldluguuuuvesaunisisly

gUn1g 2

fnuauyas (Subsampling) [11] Wuduneulunisansuindeyaridiluniuniviian
=t v a ! = < 1 a o A oA = & AP
nildlviladn o Wereenuidulunstlvesdndyadsazyiinisidenariuinfigalununiu <
o < Al < v g ! o 7 a - < aa
wnduanazgiumuniludussluununisiiamimueunde weidunisanruiniifves
s o 9 v v X = Y | o & ¢ a a ¢
wugasuazyiluszudalaisidu ami 2.7 uansitegranisviudindnadsluuminduuin
4 x 4 yeWlawesuun 2 x 2 wagldnisudu (Stride) iay 2 Favungfsnsideuilawmesluiiaz

2 Y09UULD9
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P % ] o < q a a s
AN 2.7 masmmimLLun%maaaTummnwum 4x4

WETisN; https://developer.nvidia.com/discover/convolutional-neural-network

2.6 laus13 usnsuazlusunsunlddrunsuimunlusunsunsiaduingainndag

2935UA

Y ] V2 a . 4‘ -] Y o % v v v
Hanviladnwilausn3 (Library) iietnanlddmsunisiamnlysunsunsiaduingain
naevnaslnliedwagainuazdedensvauilusunsugu lnegdavinlodenldlauss

(%

Aapaludl

2.6.1 Firebase

A 2.8 dyanual Firebase

Firebase fio wnanneasuiiliusnisiniosilerrsqdmsuldWau mobile uay web
application legnaiuseansam fdydnvalnmildfuandunind 2.8 Suiaulaeuiom
Firebase kagsouimu1lnguien Google U159 Firebase nanilugiudeoyauuy
Fualng (Realtime Database) #43 AP fivneliinimuilunisadrsuenndindusivinau
sfusvuiiealndnisdinvestlmdsiu (Backend) fulladsrioslusunisdmfivwasded
Toya Firebase gnoenuwuuuilvisesfunany Platform W9 105 Application Android
Application wag Web Application USn 15984 Firebase #Al#usn1siivainnalsuinig
AI8E19U Firebase Analytics TiU3n15IiAsIEvideya Firebase Storage Tusnnsiudiviu

o o

ﬁfljaaga Firebase Authentication Tglua1un1sdududinu Firebase Realtime Database
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Tiusnisiuhudeyauuuiiealnid Cloud Messaging Tiusnisdmsunisdedonuuazdu ¢

dNManeUINIS

2.6.2 Pyrebase

Pyrebase 1n# James Childs-Maidment Wulausis interface A1wn Python Tl
n15tWgus1uteyauy REST APl 984 Firebase lun13¥nnisgiudeyaves Firebase lngld

1% Python $893U Python 3

2.6.3 OpenCV

OpenCV %39 Open source Computer Vision Qﬂﬁmuﬂ%ﬁﬁﬂ Intel Corporation
Wulavs3rusuilsndunsi@sulusunsudmsunisussaiananin (Image Processing)
ABUNILMBIIVAL (Computer Vision) N1TLaAINanIgAaNNIlADsLUULIEalng wagdy
aduanulsuIsnnasiSeusigedn (Deep Learning Frameworks) Laikn TensorFlow,
Torch/PyTorch wag Caffe @aunsaussuianan naineala ﬁy’qmwﬁlﬁ waznmadeulng
Mgy Mmatnnaedisle dlaidudmiunisdanisteyanin Lazn15UsELIANaNTNTY
fiugu Avlausnd Opency fidulausiuuutiuunaniosy (Cross-Platform) wagldaldn
nel#avans open-source BSD Taus13 OpenCV fifumafinladisessunisiamuiiusunsuly
N8N LU AWIC/C++ Python Java tudiu wag OpenCV faanunsainludeseniimun
TUsunsusnaqldiaunszuuujoanig Window seuudftns Linux szuuUfoinig

Android wag s¥UuUURN1S Mac

2.6.4 Keras

AA 2.9 dgyanual Keras

Keras fin 1laus13n13138u3L98n (deep leaming library) Tun1wn Python 9814

asaluman1sseuiddnlaiedwy Tdydnwalnmildunudsuandunini 2.9 gnimu
1y Francois Chollet E]guJ'mEJIéf MIT license @4 Keras 10u high-level neural networks API
Mszuranateayaiiediu Deep Learning Ingianiy a1u15a5ulduu TensorFlow, CNTKs

ez Theano wagdianunsaldaulanuyniesduvesniw Python
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2.6.5 TensorFlow

A 2.10 deyanweal TensorFlow

TensorFlow fia laus13n19138u31%98n (deep learing library) lun1wn Python
WUU Open Source Msun1simunlnediy Google Brain UM Goosle Hdaydnwalnndild
unusananslunind 2.10 ldmiunsSeuiidednuaznsiauineundindulasianis
NIFUABUNILADIVIAL (Computer Vision) @ssaltaulans s935un191 Python 2 uag
Python 3 mmsm‘hmuié’uwmEJLLwamWaﬁuﬁwuiwwﬁﬁﬁmi Windows s¥uuUf U

113 MacOS szuuUfuinis Linux ssuudfuRnisuuiionavs iOS wag Android

2.6.6 Neural Compute Stick SDK

Intel® Movidius ™ Neural Compute Stick Development Kit #1389 NCS SDK @® Y0
i3esilefimurvensinasdmsudldan Intel® Movidius ™ Neural Compute Stick Litel#
FnRaurasaaswenduasilduseloviann neural network vaaf1815auas Intel®
Movidius ™ Neural Compute Stick Fes095ulunaves TensorFlow wag Caffe ﬂ;@ﬁﬁum
NCS SDK 9281#n19 prototyping kazn1s deployment d1%5U deep neural networks
(DNNs) vugunsaluszunana neural compute device filta1usefuld 1y Intel®
Movidius ™ Neural Compute Stick LulUléiag1939a152 NCS SDK Usznausneyaiedasile
gonliwIsiioT1uTInTUsIHA(profile) uaznsvaau(validate) DNNs 53384 Intel®Movidius
™ Neural Compute API (Intel® Movidius ™ NCAPI) dusunisimuinsunaindulunie)

C / C ++ 390191 Python
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2.6.7 React-native

A it 2.11 fqydnwal React-Native
React-Native Qﬂﬂ'mmsﬁuimaﬁmmu%ﬁw Facebook 1Ju JavaScript Framework
WUU Open Source fidydnwalnmitldunusandunmnd 2.11 W muRauweundindy
Hotouvutuunanwosu (Cross-Platform Mobile Application) ¥a8liin WAL 11190
fmuueundinduildonldfuussuuufoinis Android warszuudfing i0S Taeld

w1 JavaScript [Wundnlunsiamun

I 14

=
NLNYIVBY

¢

2.7 aunsad

2.7.1 Raspberry Pi

Jugunsalfildieduinnig (Gateway) #3818997 19 (Edge device) w3ngunsaif

° v A P a | a ° @ | v v A ° a

nthussinanadeyafuneuniszinisdeoyasiely anvaidedldidasninnisinssuui

F99n15AUTIS TIUNTISYITLIeRawUUSealnl JEUUNTIIUTRgUIoI LN TngAITE
nsviunenafgunsaintasuteyauiay welissezianisdadeyaludgasieliantosas

s1aLua3ln (Raspberry Pi) [14] WugUnsalvurmdniiviandifimlowdu

a ¢ oA < a a a A o | | e

AouamesigawAddvuaaniariusEaninmlunsussiianaiainitiassngnn 3134

gniuldlunissutdeyalusud Fesaiwediniduldluswaiass (Processor) Broadcom

BCM2837 64bit ARMv8 QUAD Core 64bit Processor (1.2GHz) wazdliuulys (RAM) 1 Anng

Tud FaanalunIng 2.12

A 2.12 Raspberry Pl 3b+
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2.7.2 Intel Movidius: Neural Compute Stick

Hugunsaiifsuhranileutugeatuunnidn fanmil 2.13 FafuanAeduina aelu
Usznouseniiausyaiana Intel® Movidius™ Vision Processing Unit (VPU) Faudumiae
UsgsnanaisumasaimanoonuielflunisBouidadniilunmlagans fesiaill
uns yuadidan wagldAuliindsamnsadunliifediud seavsamlumsdnnaliiuinand

NI

A 2.13 Intel movidius fi¥ausaiu Raspberry Pi
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UNN 3

N1337UTW NSLATENVBYALAZNTATIUUUINAS

TuunilagndfadisnssIunuyateyanImInteanndeddnsia nswmseudeys
N1358519 MIUATIEITeyameIsind 1luunneunuagnAaaULUUIIRBIRIY NMITIMUY
. ‘ . RN v
wuudnaesuugunsaluaznniluldluszuy lneamsiuvestunsunvuat awnsaasUle

Wusdanng 3.1

QRERRFERHRIRHE

(Collecting Data)

A 4

QRECRRIRHE

(Data Preprocessing)

A\ 4

NNIAS LA NAFRULUUTIADY

(Training and Testing model)

\ 4

nsimuIwUUTIaeIUugUnsal

(Testing model on device)

sl uusguu

(Deploying model)

AT 3.1 25U VBITUABUTUNTTIIVIIN InTEudayauazn1saTauUUINaRs

3.1 M35UTIUTRYA

o [

v Y o 19 =% & aa av v 19 a a a
Aanvilevinnissiusngadeyaduluinlenlaanndensastaluiinuanaeuln

weaU1eusd neyndeyanliundundenastanlifinisiuasuiianig uazaegy

Y 9

o 1 [

Aunaanal Fanegdavhaulaniessuimumiinsaesesauininisldnuegniold funm
3.2
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yadoyaintevrgnuuandaslvdvidssesiaan 1 Talusvuin 2 Anslud laguiuana

Aaa

vosldAe MPEGA TI05 2688 x 1520 @adeirldmuazidonseau HD fanmd 3.3

]
d [

AN 3.2 YadayanleNEiniinsauTInNIIINNGR999TUA Tu AL

A 3.3 Saleannndasrsastalunuiiusiaiaus
3.2 mamseudaya

Toyamagdnvilaandeindidiuiunuiniisamedenisiinaidiiuuinassious

Y

(%
v

! aay av v U I a a = a o & A 1 Yo
LLWGUE)Na')@IE]V]VL@lI']UUlIEUUWﬂIW@Lﬂu1ﬂLLagﬂJF’nqllagL'E]EJ@lI']ﬂLﬂu@'ﬂ']llﬂ']l,ﬂuvmgﬁma\ﬂsﬁ BRI

Y

NMSMIALENAR ANazBsn TaufuIaflgtulansindinuiuinegalys s Luudiaenla
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whnutdwalinmsingnisasaduingrionisiuuninglifiuseansam medainds

AnTndunafminyiinisanvuInAINazldunatae 848 x 480 FININA 3.4

i 3.4 Fateflaninnisanuuin

HengdavilninauwnuliNagnaaeuriuuuitaesesnui 2 sULUUABWUUTIR0Y

f5999UAY (Human Detection) waghuua1a09374unAYN (Human Classification) d1%5u

wuudnaedluwuui 2 giavidsdnduiiagdesiiunmigliuuuinassiginvhazdnasey

g./l a b4 Y o ¥ 1 o ¥ ! d’lj U = A v
UULIBUZ I@SQQ@WWI@LLUQﬁWﬂWW@@ﬂ 2 1anlaun Wuwaﬁﬂuqﬂﬁaimamgﬂwuwaqmuamﬁu

AW 3.5 ua 3.6

MW 3.5 daegnsgunnitundenlaisiay
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AN 3.6 é'hasmgﬂmwﬁﬁluﬂu

I %
3.3 ﬂ"l'iai']\‘lLLGSVIVIE"IE]ULLUU"S']%’IQQ
luunigdnvinazvend1ifian1sasiauuudnasaialuunsiadu (Detection)
WALLUUIWUN (Classification) Wiatnunaaaukuulnulause@anSnminnItwagungiu

STUUNINNINNY

3.3.1 LUUINABIATIATUAY

L% 4

ludiuveanuuasmTaTuauddnilavihnsiewuudaesiladinsiseuslvgan

'
a

AuaIngadeyasie q Aflanudladdreliluuna 2 dredu (71 [10] unldiiioilunisin

'
a

UszAnsnmveslunaiuyadoyaig

[

pilavinnsmunnluszansnnnazanunsadiuind
Tanstgymilédslindol iesninuuudiansdilévhnisdoudliud g Eavildinmnldl
annsnsesugUnmidanuazBeniiinnld maefdavindsldinsuuiasnsderduwsidnly
Tusvudraedlauinisuussunmluwiazmsueendu 10 diuges 9 wazarieUs iU

aunsuluIdleluiilosanidunszaniazviounwluvesiiaiua aslunini 3.7
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AN 3.7 A29819n15UIN N LS UYRIIR LD

NI a1 s leugaids Tunnit 3.9 Magluailvandeyauuudiaesd

Y

Y o = v v & Y A ° v a Y v 9] & v ° Y
ImmﬂﬁiljﬂuiﬂaLLm‘VNIﬂNaiNLLazm‘VlLLU‘URH@ENI@LiUUﬂ%LL@%MWl% f\]']ﬂUUIWLLUU'E\naaQ‘l@

INIRTIITuLInaniuarasganiu ganviidddfnseunazideuinledunaazuainnis

Y
Mueld 991N 3.8 auanall

AT 3.8 A29819Y9NAANNNLAINNITNTINIUVBILUUINGDY
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class TFAPI(object):
def __init_ (self, model name):
self. load_model (model name)

def _load_model(self, model_name):
with tf.device(''/device:GPU:0"):
model_path = "nets/{}".format(model name)
model_File "nets/{}.tar.gz".format(model _name)
if not os.path.exists(model path):

print(*'model {} is not exists. Trying to download
model . . format(model_name))

DOWNLOAD_URL =
"http://download.tensorflow.org/models/object detection/{}.tar.gz".fo
rmat(model_name)

opener = urllib.request.URLopener()

opener .retrieve(DOWNLOAD_URL, model_file)

tar_file = tarfile.open(model_file)

for file in tar_file.getmembers():

Ffile_name = os.path.basename(file.name)
if "frozen_inference_graph.pb® in file_name:
tar_file.extract(file, "nets/")

else:
print(""Loading model {} ...".format(model name))
GRAPH_PATH = os.path.join(model_path,
"frozen_inference_graph.pb®)
self. net = tf_Graph()
with self. net.as_default():
od_graph_def = tf.GraphDef()
with tf.gfile.GFile(GRAPH_PATH, "rb*) as fid:
serialized_graph = fid.read()
od_graph_def.ParseFromString(serialized_graph)
tf.import_graph_def(od_graph_def, name="")

def predict(self, image):
ifT len(image.shape) == 3:
image = np.expand_dims(image, 0)
with self. net.as_default():
with tf.Session() as sess:
ops = tf.get default _graph().get_operations()
all_tensor_names = {output.name for op in ops for
output in op.outputs}
tensor_dict = {}
for key in [
"num_detections”®, “detection_boxes”,
"detection_scores”,
"detection_classes”, "detection_masks®
1:

tensor_name = key + ":0"
if tensor_name in all_tensor_names:
tensor_dict[key] =
tf.get_default_graph().get tensor_ by name(tensor_name)
if "detection_masks®™ in tensor_dict:

detection_boxes =
tf.squeeze(tensor_dict["detection_boxes"], [0])

detection_masks =
tf.squeeze(tensor_dict["detection_masks"], [0])

real _num_detection =
tf_cast(tensor_dict["num_detections®"][0], tf.int32)

detection_boxes = tf.slice(detection_boxes, [O,
0], [real_num_detection, -1])




detection_masks = tf._slice(detection_masks, [O,
0, 0], [real_num_detection, -1, -1])
detection_masks_reframed =
utils_ops.reframe_box_masks to image masks(
detection_masks, detection_boxes,
image.shape[0], image.shape[1l])

detection_masks_reframed =
tf.cast(tf.greater(detection_masks reframed, 0.5), tf.uint8)

tensor_dict["detection_masks"] =
tf.expand_dims(detection_masks_reframed, 0)

image_tensor =
tf.get_default_graph().get _tensor_by name("image_tensor:07)

output_dict = sess.run(tensor_dict,
feed_dict={image_tensor: image})

output_dict["num_detections™] =
output_dict["num_detections™]

output_dict[ "detection_classes™] = output_dict[

"detection_classes™].astype(np.uint8)

output _dict["detection_boxes"] =
output _dict["detection_boxes"]

output_dict[ "detection_scores™] =
output_dict[ "detection_scores™]

if “"detection_masks®™ in output dict:

output _dict["detection_masks"] =
output _dict["detection_masks"]
return output _dict

LABELS_PATH = os.path.join("/usr/local/lib/python3.6/dist-
packages/tensorflow/models/research/object_detection/data”,
"mscoco_label_map.pbtxt*)
category_index =
label _map_util.create_category_index_ from_labelmap(LABELS PATH,
use_display_name=True)
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Al 3.9 AdegngasdlannldlunisandilnaauuuitaemlaGeusliudiuazviiuneg

3.3.2 WUUINADINITALUNAL

WasnlgymvesddnviAenisuenieyinusnaiasesautulddauldnuegvieolyl

FdlAaaiulnfinuszanS n1nnazAuIIASIUDINITYNIUNENAF1L1TaTEN1TI MU AL

=) [ = & [ Y o DY o 2/ o o ol &
‘Vii@L“LJ‘LlL‘WENW‘LWIﬁQI@ “I/l'ﬂ‘lﬁz\]l"ﬂG’Wl']a@\‘iﬁiNLLUU%W@@QﬂWiQ"ILLUﬂﬂu (Human Classifier) 910

mualuivuuudasmsiaduau lngldguamilanseuliluiiven 3.2 uaglaviinisata

o w

wuuitaeunilasiidiureinisadiadnuugddgnldlasiguseamiuuaoulgdu A

wanslunnd 3.10
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Ayw o y

i 3.10 laseafevasiuudnaeduungunmingininaine

1%
Y [ o

4 Y o o U u‘Q{' ¥ gj % dl' 1 [} 1
PnuugIavilainiienadnsilaantunsuligtuluweusedulasewigyssam

WUUeNAanLe (Fully-Connected Neural Network) fisitugavineldflenduiinuadaively
[d ] A o 1o oA oA ! < o = 1o & !
Judmiihwenavesgunininfiauegvseli iewinindunisduunau Jslidnlunanis

wwndaqmaUmeﬁagmaQ5’ma (Localization) tA3aufuN1ISYINSI93 UAIHA LANISIN9 U9

Re -

% 1

LUUTIABILAINTIATININTY F9E190BYnMATtUNITaSHUUTIaeIRIn g 3.11

def model_ fn(features, labels, mode=TRAIN):
drop_rate = 0.5 if mode == TRAIN else 0.
device_type = "CPU:0" if mode == PREDICT else "GPU:0"
reg = tf._keras.regularizers._.11_12(11=1e-3, 12=1e-3)

def conv_block(x, ind, filters=32, patch_size=3, conv_strides=1,
drop_rate=0.5, reg=None, actv="elu"):
X = Conv2D(Filters, patch_size, conv_strides, padding="SAME",
kernel_regularizer=reg, activation=actv,
name=""conv{}".format(ind)) .apply(x)
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X = MaxPool2D(2, name="‘pool{}".format(ind)).apply(x)
X Dropout(rate=drop_rate,

name=""drop{}".format(ind)) .apply(x)
return x

with tf.device(device_type):
with tf.variable_scope(*'cnn_model'):
iT mode == PREDICT:
features = features["input']
features /7 255. - 0.5
conv_block(x, 1, 32, 5, 2, drop_rate, reg, "elu™)
conv_block(x, 2, 32, 5, 2, drop_rate, reg, "elu™)
X Flatten(name="flatl™) .apply(x)
pred = Dense(l, activation="sigmoid",
kernel_regularizer=reg, name="out™).apply(x)
if mode == PREDICT:
return tf._estimator_EstimatorSpec( mode=PREDICT,
predictions=pred)
loss =
tf.reduce_mean(tf.nn.weighted_cross_entropy with_logits(targets=Ilabel
s, logits=pred, pos weight=2))
loss = tf.identity(loss, name="ce_ loss")
adam = tf.train.AdamOptimizer(learning_rate=1e-3)
train_step = adam.minimize(loss,
global_step=tf.train.get_global_step())

X X X

with tf.variable_scope('metric'):
accuracy = tf.metrics.accuracy(labels, pred>0.5, name="acc™"™)
metrics = {"accuracy”: accuracy}
return tf._estimator.EstimatorSpec(
mode=mode,
predictions=pred,
loss=loss,
train_op=train_step,
eval _metric_ops=metrics,

a o 1 ¢ 1% v °
AN 3.11 G]’JE]EJ’N‘UE]SﬁIﬂﬂﬁi’NLL‘U‘UQ’]ﬁi’]\i

a (%

ialiiuUsEansamvesuudtaemgInindslanegunasyinlvyadeyaiinlull
anuvainvatenndulagldldmedianisiiudeya (Data Augmentation) [14] Fuluwaiad
1luiu lngagdiguamdlauyinisvgu YSuauie dauisdiuvsenislausedsuniudnly

aaagslunmi 3.12 laggdnvilaviinimyugduasysuuasainalugy
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A 3.12 A7eg1uannIsIMsadaya
WAASTINN: https://medium.com/nanonets/how-to-use-deep-learning-when-you-have-

limited-data-part-2-data-augmentation-c26971dc8ced

diavinisndlassadavedasmieuszaniieuaiaudifainuabinuudiaelad
N15438u3amunA 100,000 saunsiseuswaslavinniswdsulaesnisinesdie 4 1wy
e aseuisn dlnia lOMILUUTIA0INITIMUNYARAMININT 3.13 NTTAIAIINAIIY

v & A ! v ° 9 a
gndBsLarTIAEININAgn lngA1Augnaes (Accuracy) [15] muaildainaunsn 3

(3]

lng?l  True Positive (TP) fie wuudaswinedndudivin wastiaswestoyailutauan

True Negative (TN) Al uwuudiaewineindutiau wavdnaswesloyadudiay

€

<

False Positive (FP) fie wuudnasaviuedndudivin witirswesdeyadutiay
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<

False Negative (FN) fie wuudiassiungdndutiay widrnsavesdeyailudauin
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Jugerduisindaevuudan vesiduwmaludfgalunisuvasilunaliodluguuuun luin
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ntugdavivhnnsldidmes  NCSDK  wieviinisudadindanivswunsiwlidu
Lifgansm @967 SDK duaunsauadldianuudiaeanasneie Tensorflow wag Caffe
9l

maslduUansneglunmg 3.15
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WIAESTLN: https://movidius.github.io/ncsdk/tools/compile.html

3.5 nsinldldluszuu

v

diaviinsudasnsviaiadu negdavinlavinsdouyadidensudeyainlesin IP
camera WU RTSP protocol [16] fauanslun1ng 3.16 1nduUszuIanalazinn1say
sunmdumsy q Wiknudnlugwuudiaesnlaadalivazdmadnsnlannnisiiueduly

UUsEUUNIBguLARTIN

class VideoConnection(object):
def __init__ (self, rtsp path, scale=1.0):
self._rtsp_path = rtsp_path
self._cap = cv2.VideoCapture(rtsp_path)
self. _cap.set(3, 1)
self._scale = scale

def get_lastest(self):
self._cap-set(1,-1)
ret, frame = self._cap.read()
if self._scale 1= 1.0:
cv2.resize(frame, (0,0), fx=self. scale, fy=self. scale)
return ret, frame

def get(self, skip=0, wait_for_skip=0):
while True:
try:
ts = time.time()
img = self._cap.grab(Q
for i1 in range(skip):
img = self._cap.grab(Q)
if time.time() - ts > wait_for_skip:
break
ret, frame = self._cap.retrieve()
h, w, _ = frame.shape
if self._scale 1= 1.0:
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frame = cv2.resize(frame, (0,0), fx=self._scale,
fy=self._scale)
break
except:
print(*'Video Connection lost. Trying to reconnect the
camera...')
self. _cap = cv2.VideoCapture(self._rtsp path)

return ret, frame

def match_region(self, centers, regions):
position_sets = []
for c in centers:
position_sets.append([1)
for r in range(len(regions)):
rg = regions[r]
if rg[0] < c[0] and c[0] < rg[2] and rg[1] < c[1] and

c[1] < rg[3]:
position_sets[-1].append(r)
return position_sets

[
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Wesngdniladenldsaniuesin lunisfudeyau1anndesisastaniu RTSP

Y

o =

Tuslameadsitlénaililuiade 3.5 fudugfdavindeldinendgunsainaiiuediwlusoly
U3aiag LAN (Local Area Network) veandainisldiitefiaztirfiegues RTSP a1nndesn
Tl luyndavesddaindainmil 4.1 wagldvimsdslinaivoilnnisdsadulniiua
(Firebase) F1fuu3n1sgrudeyauuuitud (Realtime Database) fauTssasfunisdedoya

WUUTIINTIINMSIUNERaTBILUUT @R elA

class FirebaseConnection(object):
def __init__(self, refresh_period=1800) :
self._config = {
"apiKey': "apikeyhere',

"authDomain': "authDomainhere',
"databaseURL": "https://database.url",
"storageBucket': "databasebucket"

self._Ffirebase = pyrebase.initialize_app(self._config)

self._auth = self._firebase.auth()

self. user =
self._auth_sign_in_with_email_and_password(*'admin®, "password")

self._db = self._firebase.database()

self._refresh_period = refresh_period

self._ lastest _refresh = time.time()
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def refresh_connection(self):
if time.time() - self. lastest refresh >
self. refresh_period:
self. user = auth.refresh(self. user["refreshToken"])
self._lastest_refresh = time.time()

def push_data(self, json_data):
try:
results = self. _db.child("detections').push(json_data,
self._user["idToken"])
except:
self_refresh_connection()
results = self. _db.child("detections™).push(json_data,
self. _user["idToken"])

a o ' s v v =1 v 4
nﬂwv14j_mqaaﬁﬂ%asaiﬂﬂnﬂiaamaga%ugﬂu%agaumHW5vua
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f79819999 JSON AN NN 4.2

bicyclel: true,
bicycle2: false,
bicycle3: false,
treadmilll: true,
treadmill2: false

by

AN 4.2 f9819v89 JSON 7 API fiudn
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