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1 OO0mmue mooKeHus

Hacrosimuii jokyMeHT mpeactaBisieT co00l PYyKOBOJCTBO aJIMHHUCTpATOpa
nporpaMMmHoro obecnedueHus: «Cmapt naiit» ganee I10.

PykoBonctBo OompenensieT  MOPSAJOK  yCTaHOBKH, HACTPOWKH U
agmMuauctpupoBanus [10.

[lepen yCTaHOBKOW M 3KCIUTyaTallME€d CUCTEMbI PEKOMEHIYETCSl BHUMATEIbHO
O3HAKOMMTHCS C HACTOSIIUM PYKOBOJCTBOM.

JoxkymeHnt mnoarotoBieH B coorBerctBuu ¢ PJ[ 50-34.698-90 - B wyactu
CTPYKTYpPBI M COJAEpKaHUS NOKYMEHTOB, U B coorBerctBuM ¢ ['OCT 34.201-89 - B

YacTH HAaMMEHOBaHUS U 0003HAUCHUS JOKYMCHTOB.

1.1 HaumeHOBaHHe NPOrpamMMbl

HanmenoBaHue mporpaMMHOro NpoAyKTa: MPOrpaMMHOE 00eCTICUeHHUE IS

yIpaBieHHs ocBemeHneM «CmapT JIauT.

1.2 HaumeHoBaHus AOKYMEHTOB, Ha OCHOBAHUU KOTOPLIX BEACTCH
MNPOCKTHPOBAHUE CUCTECMBbI

Cozmanue 11O ocymectBisieTcss Ha OCHOBaHUU TPeOOBAHUN M MOJOKEHUHN
CIEAYIOIIUX TOKYMEHTOBR:

® 3aJaHuc.

1.3 IlepeueHb OpraHu3anmii, y4acTBYKOLIUX B Pa3padoTKe CHCTEMbI

Pazpabotuuku: cryaent rpymnmsl 6BC6-1 Komcomonbckoro-na-Amype
rocyJIapCTBEHHOro Texuudyeckoro yuusepcurera O. B. [Tonoga.
3aka3zuuk: KoMcoMonbCkuii-Ha-AMype TOCyJapCTBEHHBIM YHUBEPCUTET,

CTYJI€HUYECKOE KOHCTPYKTOpPCKOe 0r0po «HTeNNeKTyalbHbIe TEXHOIOTUM.



1.4 Cgenenusi 00 UCIOJIb30BAHHBIX NIPH IPOEKTHPOBAHUU HOPMATHUBHO-
TEXHUYECKHUX JOKYMEHTaxX

[Ipy mpOEKTUPOBAHUM HCIIOIB30BAHBI CIIEIYIONIME HOPMATUBHO-TEXHUUECKUE
JIOKYMEHTBI:

-T'OCT 19.101-77 — BuasI mporpaMm U MPOTPAMMHBIX TOKYMEHTOB;

- 'OCT 19.106-78 TpeboBaHus K IpOrpaMMHBIM JOKYMEHTaM, BBITTOJTHEHHBIM
NeYaTHbIM CIIOCOOOM

-T'OCT 19.201-78 Texuuueckoe 3aianue, TpeOOBaHUS K COAEPKAHUIO U
0(pOpMIICHUIO;

-T'OCT 19.301-79 Ilporpamma u MeTOJIMKa UCTIbITAHUN. TpeboBaHuUs K
COJIep>KaHUI0 U 0(OPMIICHUIO

- 'OCT 2.004-88. Enunas cuctemMa KOHCTPYKTOPCKOM HOKyMmeHTanuu. O0mue
TpeOOBaHUSI K BBINOJHEHUIO KOHCTPYKTOPCKUX TEXHOJOTUYECKUX JOKYMEHTOB Ha

nevyaTarnmx 1 rpaduueckux ycTporcTBax BeiBoga JBM.



2 Ha3zHayeHue ¥ NPUHIIMI A CTBUA

2.1 Ha3HadyeHue u3aeaus

HpOFpaMMHOG oOecrieueHue JJI1 YIIPAaBJIICHUS CBETOM — IMMPCIHA3HAYCHO IJIA
PEryJIUMPOBKH YPOBHA OCBCUICHUA B IIOMCIUICHUH.
I[J'If[ IMOJITHOOCHHOT'O UCIIOJb30BaHUsA IIPOrpaMMHOI0 O6CCHC‘-I€HI/I$I, nu3

JOTIOJIHUTEIIBHOTO 000PYI0BaHUS, HEOOXOUMBI: MUKPO(OH, KamMepa, CBETOAUO/I.

2.2 O0JacTH HCIOJIL30BAaHUA U3AEJIUA

[IporpammHoOe oOecrieueHre MOKET IPUMEHATHCS JJIsl YIIPABJICHUSI CBETOM.

2.3 IlpuHuun gecTBUA

[Tonw30BaTenb IMPOHU3HOCUT KOJOBOC CIIOBO ((HOI[py‘-IHBIfI», 4dTO AKTUBUPYCT
IMpOoCIIyIIMBaAHUE (bpa?.m, AaJecC IOJb30BATCJIb I'OBOPUT, YTO OH XOYCT CACIATh CO
cBeTOM. Takke moJIb30BaTEIb MOXKET II0Ka3aTh KECThI: (OI[I/IH Haneu) JJIA BKIIFOUCHU A

U (JBa Manblia) BHIKIIOYEHHUS CBETA.
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3 Onuca"nue NporpaMMHOro odoecrnevyeHust

3.1 Onucanue padoTsl NPOrPAMMHOIO 00ecneYeHUus

Ecnu 3anymen ¢aiin s pacro3HaBaHUS JKECTOB, TO OTKPOETCS OKHO C
BBIJICJICHHOM 00JIaCThIO Ky/1a HYHO 4TO Obl onaiu xxect(Pucynok 3.1), u nocne Toro
Kak OylIeT pacmo3HaH JeCT, OyJeT BBIINOJHEHO JACWCTBHE BKIIOUEHUS WU
BBIKJTIOYEHHSI CBETOANOA.

Ecnu 3amymen ¢aitn 1is pacno3HaBaHUS T'OJOCOBBIX KOMAaHJ, TO CJIEIyeT
IPOTOBOPHUTH B MUKPO(OH KIFOUEBOE CIIOBO IOAPYUYHBIIN» U TO JAEUCTBHE KOTOPOE
BKJIFOUUT WJIM BBIKIIOYHT cBET. [locie 3Toro OyaeT BHIMOIHEHO NEHCTBUE BKIIOUCHUS
WIN BBIKJIIOYCHHSI CBETOAMOAA. Tak ke mporpamma «OTBETHT» O BBINOJIHEHHOM

I[CI\/’ICTBI/II/I «BKJIIOYHJI» HUJIN «BBIKJIFOYWJID.

Pucynok 3.1 — o06mactb pacrio3HaBaHUs )KECTOB
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Mukpodon
\ biox
pacrno3HaBaHUs Bxi1/BeIKI
peun
[Tpubop
OCBEILCHUSI
RGB Brok
Kamepa [ | pacnosHaBaHus Bx7/BLIKI
KECTOB

Pucynok 3.2 — cxema pa6otsi 110

3.3 Ucnoab3yemble TEXHHYECKHE CPEACTBA

TexHuueckoe obecrnedeHrne He0OX0IUMOE ISl padOThI MPOTrPAMMBI:
. onepaTuBHas namMath 1 ['6 u BhIIE;
. nBysnepHbiit mporeccop Intel Core 13 2 I'T';

. CYIIECTBOBAHUE JIOTUYECKUX W/UIU (U3UUYECKUX JIUCKOB CO
CBOOOHBIM TUCKOBBIM MpocTpaHcTBOM 100 MO u BbliE;

. Kamepa

. MUKpPO(OH

3.4 BbI30B u 3arpy3ka

Jnst GyHKUMOHUPOBAHUS MPOTPaMMHOr0 OO€CleueHrus Ha MepCOHATbHOM
KOMITbIOTEPE JO0JKHA OBITh yCTaHOBJIEHA ornepanuonHas cucrema Ubuntu ¢ 16.04 mo
19.04. [lepen HauaIoM MCIOJIB30BAHUSA U3ENINUS HEOOXOIMMO YCTAaHOBUTH KaMepy Ha

POBHYIO MOBEPXHOCTH, (hOH(CTEHA) JOJIKHA OBITH OJTHOPOAHOTO 1BeTa. [loAKII0UnTh
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MukpodoH u kamepy uepe3 USB. OtoliTu oT kamepsl Ha paccTosiHue He MeHblie 0,5

M.

BxnrounTts mnpoekT recognize.py — wiM speech to cmd.py KomaHmamu B
TepMUHAIAX:

1. roscore

2. rosrun (speech_to cmd.py unu recognize.py )

3. rosrun rosserial python serial node.py/dev/ttyACMO (mopT MoOxeT OJbITh

npyruM. Hazpanue nopra onpenensiercss KoMmaH10i B TepMenaie ls /dev/tty*)

3.5 BxoaHble JaHHbIE
[Tonp30BaTeNbh MOKA3BIBAET KECTHI WIM NPOU3HOCUT (hpasbl JJIsl yIIpaBICHUS

CBCTOM.

3. 6 BeixoaHbIe JaHHDBIE

BBIXOI[HBIMI/I JaHHBIMHU IIPOIpaMMHOI'0 oOecrieucHus IJIL yHIpaBJICHUSA CBETOM

SBJISIETCS CO3/IaHUE YNPABIISIONIETO CUTHANA (BKJI/ BBIKII).



4. TEKCT ITPOI'PAMMBbI

[Iporpamma aJist pacrio3HaBaHUs AKECTOB

#!/usr/bin/env python
# *-* coding: utf-8 *-*
#

# SEGMENT, RECOGNIZE and COUNT fingers from a video sequence

T

# organize imports

import cv2

import os

import rospy

from std_msgs.msg import Bool
import imutils

import numpy as np

from sklearn.metrics import pairwise

# global variables
bg = None

T

# To find the running average over the background
#

T

def run_avg(image, accumWeight):
global bg
# initialize the background
if bg is None:
bg = image.copy().astype("float")
return

# compute weighted average, accumulate it and update the background
cv2.accumulateWeighted(image, bg, accumWeight)

T

# To segment the region of hand in the image
#

T

def segment(image, threshold=25):
global bg
# find the absolute difference between background and current frame
diff = cv2.absdiff(bg.astype("uint8"), image)

# threshold the diff image so that we get the foreground
thresholded = cv2.threshold(diff, threshold, 255, cv2. THRESH BINARY)[1]

# get the contours in the thresholded image
(_, cnts, )= cv2.findContours(thresholded.copy(), cv2.RETR_EXTERNAL,
cv2.CHAIN APPROX SIMPLE)

# return None, if no contours detected
if len(cnts) == 0:
return



else:
# based on contour area, get the maximum contour which is the hand
segmented = max(cnts, key=cv2.contourArea)
return (thresholded, segmented)

T

# To count the number of fingers in the segmented hand region
#

T

def count_fingers(thresholded, segmented):
# find the convex hull of the segmented hand region
chull = cv2.convexHull(segmented)

# find the most extreme points in the convex hull
extreme top = tuple(chull[chull[:, :, 1].argmin()][0])
extreme bottom = tuple(chull[chull[:, :, 1].argmax()][0])
extreme left = tuple(chull[chull[:, :, 0].argmin()][0])
extreme right = tuple(chull[chull[:, :, 0].argmax()][0])

# find the center of the palm
cX = int((extreme_left[0] + extreme right[0]) / 2)
cY = int((extreme top[1] + extreme bottom[1]) / 2)

# find the maximum euclidean distance between the center of the palm

# and the most extreme points of the convex hull

distance = pairwise.euclidean_distances([(cX, cY)], Y=[extreme left, extreme right,
extreme_top, extreme bottom])[0]

maximum_distance = distance[distance.argmax()]

# calculate the radius of the circle with 80% of the max euclidean distance obtained
radius = int(0.8 * maximum_distance)

# find the circumference of the circle
circumference = (2 * np.pi * radius)

# take out the circular region of interest which has
# the palm and the fingers
circular_roi = np.zeros(thresholded.shape[:2], dtype="uint8")

# draw the circular ROI
cv2.circle(circular roi, (cX, cY), radius, 255, 1)

# take bit-wise AND between thresholded hand using the circular ROI as the mask
# which gives the cuts obtained using mask on the thresholded hand image
circular_roi = cv2.bitwise and(thresholded, thresholded, mask=circular roi)

# compute the contours in the circular ROI
(_, ents, )= cv2.findContours(circular_roi.copy(), cv2.RETR_EXTERNAL,
cv2.CHAIN_APPROX NONE)

# initalize the finger count
count = 0

# loop through the contours found
for ¢ in cnts:



# compute the bounding box of the contour
(x, y, w, h) = cv2.boundingRect(c)

# increment the count of fingers only if -

# 1. The contour region is not the wrist (bottom area)

# 2. The number of points along the contour does not exceed

#  25% of the circumference of the circular ROI

if ((cY + (cY * 0.25)) > (y + h)) and ((circumference * 0.25) > c.shape[0]):
count += 1

return count

#
# MAIN FUNCTION
if name ==" main_ "

# initialize accumulated weight
accumWeight = 0.5

# get the reference to the webcam
camera = cv2.VideoCapture(0)

# region of interest (ROI) coordinates
top, right, bottom, left = 10, 350, 225, 590

# initialize num of frames
num_frames = 0

# calibration indicator
calibrated = False

rospy.init_node('geasture', anonymous=True)

light status = rospy.Publisher("/light status", Bool, queue size=10)
rate = rospy.Rate(10) # 10hz

# keep looping, until interrupted
count = 0;
prev_status = 2;
sent = False
while not rospy.is_shutdown():
# get the current frame
(grabbed, frame) = camera.read()

# resize the frame
frame = imutils.resize(frame, width=700)

# flip the frame so that it is not the mirror view
frame = cv2.flip(frame, 1)

# clone the frame
clone = frame.copy()



# get the height and width of the frame
(height, width) = frame.shape[:2]

# get the ROI
roi = frame[top:bottom, right:left]

# convert the roi to grayscale and blur it
gray = cv2.cvtColor(roi, cv2.COLOR_BGR2GRAY)
gray = cv2.GaussianBlur(gray, (7, 7), 0)

# to get the background, keep looking till a threshold is reached
# so that our weighted average model gets calibrated
if num_frames < 30:
run_avg(gray, accumWeight)
if num_frames == 1:
print("[STATUS] please wait! calibrating...")
elif num_frames == 29:
print("[STATUS] calibration successfull...")
else:
# segment the hand region
hand = segment(gray)

# check whether hand region is segmented

if hand is not None:
# if yes, unpack the thresholded image and
# segmented region
(thresholded, segmented) = hand

# draw the segmented region and display the frame
cv2.drawContours(clone, [segmented + (right, top)], -1, (0, 0, 255))

# count the number of fingers
fingers = count fingers(thresholded, segmented)
if fingers == 1:
if count > 10 and not sent:
light status.publish(True)
cv2.putText(clone, str('turn on'), (70, 45), cv2.FONT HERSHEY SIMPLEX, 1,
(0,0,255),)
os.system("echo 'Bxmounn' | RHVoice-client -s Aleksandr+CLB | aplay")
sent = True
elif prev_status == fingers:
count += 1
cv2.putText(clone, str('turn on'), (70, 45), cv2.FONT HERSHEY SIMPLEX, 1,
(0,0,255), 2)

else:
count=10
sent = False
cv2.putText(clone, str('turn on'), (70, 45), cv2.FONT HERSHEY SIMPLEX, 1,
(0,0,255), 2)

elif fingers == 2:
if count > 10 and not sent:



light status.publish(False)

cv2.putText(clone, str('turn off'), (70, 45), cv2.FONT HERSHEY SIMPLEX, 1,
(0,0,255), 2)

os.system("echo 'Beixmounn' | RHVoice-client -s Aleksandr+CLB | aplay")

sent = True

elif prev_status == fingers:

count += 1

cv2.putText(clone, str('turn off'), (70, 45), cv2.FONT HERSHEY SIMPLEX, 1,
(0,0,255), 2)

else:
count=10
sent = False
cv2.putText(clone, str('turn off'), (70, 45), cv2.FONT HERSHEY SIMPLEX, 1,
(0,0,255), 2)

# show the thresholded image
cv2.imshow("Thesholded", thresholded)

# draw the segmented hand
cv2.rectangle(clone, (left, top), (right, bottom), (0,255,0), 2)

# increment the number of frames
num_frames += 1

# display the frame with segmented hand
cv2.imshow("Video Feed", clone)

# observe the keypress by the user
keypress = cv2.waitKey(1) & OxFF

# if the user pressed "q", then stop looping
if keypress == ord("q"):
break

# free up memory
camera.release()
cv2.destroyAllWindows()

[Iporpamma aJist pacurno3HaBaHUs Tojoca

#!/usr/bin/env python
# *-* coding: utf-8 *-*

import 0s,sys,time,random
# import rospkg

import pyaudio

import rospy

import time

import os



from std_msgs.msg import Bool

try:

# Python 2.x

from sphinxbase import Config

from pocketsphinx import Decoder
except ImportError:

# Python 3.x

from pocketsphinx.pocketsphinx import *

from sphinxbase.sphinxbase import *

' 1

if name ==' main "

rospy.init_node('speech’, anonymous=True)

light status = rospy.Publisher("/light _status", Bool, queue size=10)
rate = rospy.Rate(10) # 10hz

answer_text = {
'MOIpYYHBIN aKTUBHPOBATh Jamnodka': True,
'MOJIpYYHBIN aKTUBHPOBATH CBET': True,
'MOApyYHBIN BBEIKITIOUUTD Tammnouka': False,
'moApyYHbIH BEIKIMIOUHNTE cBeT': False,

}

config = Decoder.default_config()

config.set_string('-hmm’,
'/home/ardrone01/catkin_ws/src/smart_light/scripts/psx/zero_ru.cd cont 4000")

config.set_string('-jsgf', '/home/ardrone01/catkin ws/src/smart_light/scripts/psx/bb.jsgf")

config.set string('-dict', '/home/ardrone01/catkin ws/src/smart_light/scripts/psx/ru.dic')

# config.set_string('-hmm', 'psx/zero ru.cd cont 4000')

# config.set_string('-jsgf', 'psx/bb.jsgf")

# config.set_string('-dict', 'psx/ru.dic")

# config.set_string(-logfn', /dev/null")

phrase ="
decoder = Decoder(config)
p = pyaudio.PyAudio()

stream = p.open(format=pyaudio.palnt16, channels=1, rate=16000, input=True,
frames_per_ buffer=1024)

stream.start_stream()
in_speech_bf= True
decoder.start_utt()
target check = False
goon = True
while not rospy.is_shutdown():

buf = stream.read(1024)

if buf:

decoder.process_raw(buf, False, False)



if decoder.get_in_speech():
sys.stdout.write(".")
sys.stdout.flush()

if decoder.get_in_speech() !=in_speech bf:
in_speech bf= decoder.get in_speech()

if not in_speech bf:
decoder.end_utt()

try:
if decoder.hyp().hypstr in answer_text.keys():
phrase = decoder.hyp().hypstr
light_status.publish(answer_text[phrase])
if answer_text[phrase]:
print("Bxirodaro™)
os.system("echo 'Bxutounn' | RHVoice-client -s Aleksandr+CLB | aplay")
else:
print("Brikirogaro")
os.system("echo 'Beixmounn' | RHVoice-client -s Aleksandr+CLB | aplay")
except AttributeError:
pass

decoder.start_utt()
else:
break
decoder.end_utt()



MunuctepcTBO 00OpazoBanus u Hayku Poccuiickoit denepanuu
denepanbHOE rOCYJaPCTBEHHOE OFOIKETHOE
o0pa3oBaTeIbHOE YUPEKIECHUE BBICIIEr0 00pa30BaHUs

«Komcomonbckuit-Ha-AMype rocy1apCTBEHHbBIN

YHUBEPCUTET
YTBEPXJIAIO COI'NTACOBAHO
Hekan OKT 3aBenytomuii kadenpoit [IMU
S1.1O. I'puropbes C.A. T'opoun
« » 2019 . « » 2019 r.
AKT

0 MIPUEMKE B IKCIIyaTalluI0 IIPOrpaMMHOIo o0ecrneueHus

AJIs1 YIIPaBJIEHUHA CBETOM

r. Komcomonsck-Ha-Amype « o » 2019 .

Komuccus B coctaBe mpecTaBUTEINICH:

zakasuuka E.Il. JKapukoBoi — pvkoBomutenss CKb ®OKT, C.A. TopanHa —

Jasenviomniero xkabeapoit [IMU, ucnonaurena O.B. [Tomosoit — 6BT6-1

COCTaBWjJa aKT O HwkeclenywmeM: «lVcnomHutens» nepenaer nporpaMMHOE
oOecrieueHue AJid yIpaBJIeHHs] CBETOM.

[IporpammHoe oOecrieueHue AJist YIPABICHUS POIILIO ONMBITHYIO SKCILTyaTaIUIo

c« » o « » 2019r. u npu3HAHO TOOHBIM K KCIUTyaTaluu. beun
MPOTECTUPOBAHBI BCE PEXHUMBI (YHKIIMOHUPOBAHUS, OTKAa3bl CUCTEMBI, a TaKKe

aBapHﬁHLIe OTKJIFOUYCHHA 11O BUHC CUCTEMBI HE Ha6J'IIOI[aJ'II/ICB.

PykxoBonurens CKb OTBETCTBEHHBINA UCIIOJTHUTEID

/E.I1. Kapuxosa / / O.B. ITonosa/




Tabnuia yuera paboT

JncruninHa

®dopma yuyTeHHOU pabOThI

(momep JIP, KII, KP, PI'3, 3auet, utoroBast

OLICHKA , DK3aMEH)

IIpenonaBarens

(mara, @O, noamuce)

[Ipumeuanue

(3YH nomy4eHHbIe IPU BHIIIOIHEHUH IIPOEKTA)




