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Orientation Perception-based Home Behavior Monitoring System and Application for
Elderly People
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'(College of Physics and Optoelectronic Engineering, Shenzhen University, Shenzhen 518061, China) ,
*(Computer Science and Engineering Department, Shaoxing University, Shaoxing 312000, China)

Abstract: For the monitoring of indoor behaviors and abnormal behaviors of the elderly living alone, a home behavior
monitoring system based on orientation perception is developed and.applied in real life. First, this system takes the rudder
as the origin, establishes the indoor coordinate system, and divides ‘the indoor area into different interest areas. Then, it
connects the Raspberry Pi, camera, and rudder by WiFi, and Python programs are developed to execute the automatic
target search of the camera, face recognition, and target location. In the meanwhile, the rudder position, video, and the
residence time of the elderly in hot sp"‘otsk are recorded according to the results of face recognition. Finally, on the basis of
the above orientation and time information, we analyze the indoor behaviors of elderly people, make abnormal behavior
judgment, and send an e-mail alert. The real-test results show that the monitoring system can collect video and orientation
information of a target in real time, analyze the target behavior status, and send an e-mail alert in view of the abnormal
behavior of the target. In addition, the system is easy to implement and provides rich historical data. Hence, it has
practical application value and good application prospect.
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R A B AL B, (R, SEBR A RSk R A
SE R, AR F BRI 7 05 B, o478 ARG HEBEIR
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N 110 5 P 2 RO LA 5005, 5 A i
B 2R, K55 0 R ) 0 2R X I A I i
Python T3 55 BUH{E 10 E 3 FLAR (2 ) R DU
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@ FIF AR IR SRR N (B bR HEAT R 5 R
B @ KU B AR 7 B0 B B AR AR A B @ %
IR R B (R A T A b e P

W 1R, BT 7L R AT AR
AGEE T 3 MR BUGHIS B R A
Hoo Bl B R SR AT .
SRS BRI R 2 R Rk AR
SEAEAT . OpenCV I MySQL %l i 2H . ‘& 22 153
SRR B (RHR, 617 FUSR e SR fE i e B R
WIS WiFi P46 HA B . T 5 i S R s i b
By LR L VCC ST R Bon R, it
BRI S R BRI RS B

bif 2 YR b FE
[mgrgee] LIRS
AU
MySQL 4 i
e A | [y .
Rt g | AR ] WiFi [
— Lz EE ]
L[] 7%
PR Blvec arrmes

%
' L OLE T ARG
1
o TGk 30 R, I 1300, FRAE 180°.

WAREIRAEEE 3. & 8 B I B AR P (1 PWM
WML 1, B 2R H O R R, AT LB ) L
%A% LED. 50 R R4 TAOIRAS; A P9I T 4 7
(e, w7 LARC B R 45 R 1IC ) UART #: 1, A LA
I RSP 1S

MySQL HHii b 1055 H AR Ar B 1 Bds R 454
B =, id RoRid®E IR, name £ H x4 7,
position F 7 HFRALE, time 25K 18], @i b
A PAie ¢ H AR 0947 B DA AT B OO R TR). BRI, e
Kl e b bR EAS R B A5 B R I A BIAT
A B AT REAFLE (K 57 5 15 L.

OpenCV pRELZE: B 2 TF RS T BN LA
F B G AR AL ER L TSR BRI 88 2 o) S R,
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Aeg At C. C++. Java. Python 2582 1. fE AR SCAL
A B R PG AL R D) RERLER, 32 B2 4E OpenCV R 2 (1)
Fefitty b SEL.

WiFi W45/ R4 T8 WiFi o 2 F A5 Sk B
FEAE A — JRy 3, SEIRAS ] 283 2 [A] R AE

UG A F T s AR R B M S R ]
G A5 BALIE B FL s, FREIE VCC 38 R4 il ST S

BIR.

2 RGRESEI

W 2 B, AR G A B A 8 00 3 el A
IRy BBSKAREHLALR, T SeBL A 3h B AR R Th g
AN RE AL TR 52 24548 Sk 20 HF R UL B T i) H

FoAer T B0 A PR 1, 5 S I - A S

SR B2 U AL SR 00 T2 24 W BB,
Gol NAE RS 3 FATAT R, B 05 S T 9 B
B bR, AELB e AR S M s R s 24 A
HLII, 2 SRR AEO5 S R DR B R, (RN Al g e
g B MR F AR A K,

-

K2 MRS

2.1 RGRBEHERER

348 R Th B 3 2 SEHLRI A SR I A S Bl

U T 5t SR 4R ok b R0 43 e s A (2 L BT SR 4
RG24 RS0 2 SRRk B\ 1 21 2% b
A, i K 4, b B A
] FRRACARIN, S AL 4 el 50, B2 Rk
R, T AR 7 TR e 6. 75 B8 3L B e, % B
{5 3 FF o ELEAT ST, 0 R 5 S K A A
A, MAMENR Tk, B RETE AR TR
B E IR AR 1.

A5 1. Bk H R

if track != 0 and max_area == 0:
#2138 15 D REAEL BRI RO A RO IR i
#EAF KK 5 )5 R

if servol_face_track<1230:
servol face track=servol face track+10
elif servol_face track>1270:
servol_face track=servol face track—10
else:
servol face track=1250
a3 SR RIE PN iR HE e S EEi S
if tmp2>10 and tmp1<2500:
#E B S MAITIR T AR I
servo2_face track=tmpl
tmp l=tmp1+10 \
time.sleep(0.01) ﬁ |
if action_finish_face: : :
dis_ok_face = True, -
elif tmp1>=2500 and tmp2>10: #4% i 15 3k v %
servo2_face track=tmp2
tmp;‘tmp2fl 0
time.sleep(0.01)
if action finish_face:
dis_ok face = True
else:
tmp1=int(0)
tmp2=int(2500)

EARH, 7F OpenCV H: 154G, KA %L cv2.resize()
VB3 ot IR ) Th e AR 1 B SR /N A 320%240, FI R
£ cv2.cvtColor() X G BEAT 2K B2 AL 2], JF 48 FH ki 4
cv2.GaussianBlur() XJ FE =y WA 46, A7 B = 7
W A, PRI E R, U B2 cv2.accumulate
Weighted() e JUiZ ) H b7, HETH ev2uabsdiff() it %
1 ¥, FIH IZ@Z ev2.threshold() 1 7% & & — {1k, i
FH BR 3 cv2.dilate() ®F BG40 B, 3@ 5 B4 ov2.
dravs\f(;ontours() TR FCER, [RS8 i 5e B, A e, A
PR cv2.contourArea() 1H5 H bREEBRIEIAR, JFARHE ]
PRAEBEAT JIMT. BT A A B AR A EOKR, TR R 1% 5
BEOR, MEJERREUN HFRIFEM, 8 cv2.bounding
Rect() TH5 HFRFCERI 4 DMAEARE, FEFI cv2.rectangle()
X BRIAKEREAT AR
22 ANBERERIRIR

YR B H AR S, T EX bR AT A E
AL 22 W0 380 N G T I K12 X b i i — AN HE, 4y
A 1. x24 y1s y2 X 4 ME, PRICIZHERT 4 A,
IR A RS A ot SR AL B
center x=max_face[0]+int((max_face[2]-max_face[0])/2)
center y=max_face[1]+int((max face[3]-max face[1])/2)

I R A PN AR AR 5 E ST I G rh O AR BR EAT
HL R
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img center y=60 #&{& 0 y
img_center x=80 #&{5+ > x
L HEEBORR, BIA] DU N ASE B & o ]
HAL, SO PEHIRELEE BN, CRUE NG AL T B AL
AN H BB L 32 S SIS an A 2.

ARBG 2. N 5E oL

if track and max_area !=0:
#2977 8 NGB ER D AR I ELASI 2 A, 4 H Ep LG 5
center_Xx, center y = (max_face[0]+int((max_face[2]-max_face[0]) / 2),

max_face[1]+int((max_face[3]-max_face[1]) /2))

#IR R BTG R A2 A

#EF pid il

servol_pid3.SetPoint = center_y if abs(img_center y—center_y)<20
else img_center_y #&5 /.00 — 2 05 [ P9 (19422 1 pid #/E

servol_pid3.update(center y)

tmp = int(servol_face track—servol pid3.output)

tmp = tmp if tmp>500 else 500 “

servol face track = tmp 1ftmp<1950 else 1950 #ﬁb’rﬂ%ﬁpﬁﬁﬂ

#/c 45 pid Wl HT ¥

servo2_pid4.SetPoint= ce'nter_x if abs(img_center_x—center_x)<40
else img_center_x #2570 — 8 ¥ B P 45 11 pid $R1F

servo2_pid4.update(2 * img_center x—center_x)

tmp = int(servo2_face track+servo2_pid4.output)

tmp = tmp if tmp>500 else 500

servo2_face track = tmp
if tmp<2500 else 2500 #EHLF & FR AL
if action_finish_face: #/E{4.i& [A] p& %

dis_ok face = True

£ OpenCV H, = ZUR| A Haar FEAEATIN K, U4
face_recognition() BRI AT IR A, X B, H Tk A
VRFIE £ 200 0 4 2K TAGRE . BRVERFE, HOkR

AL F ERAFAL. £ B AR TH SRR ALAE A, AT DL 2 AR |

5 FAR ) KNI 7 B 1 (K OLE, 75 B4 F] [ 38
TEARFAE, SR )5 P T IZ SE AR5 IE 55 B o Py RIRF A8
HoAkH, B R R LS T ER 5, & Jak H R
H ev2.resize() 44 BME/N BB 9 160x120, JEFI i
% cv2.dnn.blobFromImage() X} 5 24T TALHE, 45
IIME L4, #EY. CHIEIESE, SRE, FIH Rk
net.setInput() F# A B4, #id net.forward() BRE 5 A&
VAR RSN G T 45 5, v BN A I ) R
B 4R AT KT O AE I, 0 N B AR FR, SR
él AR, 75 2 30 N TH AR AT ELER, I 4 Al
BRI KRNI, W2 st 555 N AR bR, B Jm, R A
J AR AR AT 640x480 FYAADR I #i, 1 FL REWS UL BC B &
Sk, FFUR H B EL ev2.rectangle() X AR IHEAT 7 HEARIE.
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3 N i By S I
31 ABRHIEIERE

% 1P RERIZ.

@ WA A% 3k cv2.VideoCapture('http://127.0.0.1:
8080/?action=stream?dummy=param.mjpg'). £+,
cv2.VideoCapture(0) Fnfill i —> cap MR, Z4 0 &
AT LA N BTGk, R A5k, W
VA AN () ZHUA.

@ BB AE Sk R AR 1 R Bl 5 R ] cap.read(),
S [ ret 910 /%M, Ture R LT, False i
BRI frame, %Tl’ilﬁl i .1%

® m?ﬂtﬁ%@[@! TEMREIRTT R R 48 E LSRR

SIS 1 P 5.
2 35 NI,

O SBLEL cv2 H opency, F T FIBRA% % DL &
FEHEAT A N AL PR face recognition() T AR,
os H T 0 AR AT AR

@ NIy 2easThae i, @it M dlib 2 dlib.
get_frontal face detector() RJ LAIH F A 70 8%, 115
EIZ N B 5K box AR, 28 JE AR 48 A KA A e,
SRECA G RT3 BE. vl {5 B 2l br i, MI7EE 4 E
PR NIHE.

B AERIER
321 CRIBEE KA E )

RN SRR, B ELAEHLEE £ i [ i DT 1 1 (X
S A ARSI D) K T 2035 SN, A SR ALIR) 75
SE RHBIECH L S .

2 H BRI RAESE XIS, [5]3 72 HoAth R € X 35
HE I, AN ERC S IS 8], 55k N X3 (R 3E 47 254
PO SR 22 KT B A8, WURT DUKI T e 8, RIS
IR HBAHE B R EEEAION, FFI0 35 2 Al b I8 1Ry i ).

A (E AR E DR B A5 R, 7T BUACH H bR
O 20 B AN X 3k, LB o i N O DX 3k P s i) 37 % 32
AL anARAS 3.

AR 3. D Befm B AL E

if track and max_area !=0:
#2F R AN IB ER D REIE ELA I B NS, 4 i e pLE i
if tmp>600 and tmp<1000:
#{ e AL ()£ 35 A% SR #6001 000 J5fir
time1=int(time.time())#ic. 3¢ N 3 A T2 A& [ ) A ]

else:
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time1=0 # 3k N T A= 1] () i )75 2=
time3=0 # XM 575 %

if track != 0 and max_area == 0:
time2=int(time.time())
HRE T e S

if timel != 0 and time3==0 and time2—time1>1200:
mial_delivery() # i FH 1% B2 (1) R 4
time3 = time2 # 183% [ A i& M (17 []

elif timel!=0 and time3 != 0 and time2-time3>600:
mial_deliveryO)#1f F A2 M5 14 £ bR 4

time3=time2

322 RIRHHRBLIR
TG K R IE R R FH SMTP k%%, 7T LAFIH Python
PR N K ik A, B smtplib F1 email. Python 1

email A5 AL AR 22 S ARt B B R 4, T A

F T QU 0 (1 527, L MIMEText 6t 2, 1T LIS
JZH) MIME P 1) — 3 2 Wi, e Jeild == SMTP
A% 1 3. MIMEText X1 msg £ 40K 1544 1
Hidik . TF ORI, Python i e AL AT DG 2 — Bk
S TE T . smitplib B FH ke 15 1 4525 i 2 ) A0
Sofs B, P QQ MEA KL L.

ARG 4. Bk B bR

host_server = 'smtp.qq.com' #qq MEF smtp Ik %% 2%
sender_qq = 'xxxxxxxx@qq.com' #& 14 N\ HB4H

pwd = "R ARG

receiver = ['XXXXXxXxx@qq.com']

mail_title = '"Python [H Bl A& FIBEAT" #HE14r e
mail_content = "python &% QQ HIE#H A 1% ME {4 i —=zep"
msg = MIMEMultipart()

msg["Subject"] = Header(mail_title, 'utf-8')
msg["From"] = sender qq

msg['To'] =";" join(receiver)
msg.attach(MIMEText(mail_content, 'plain', 'utf-8'))
smtp = SMTP_SSL(host_server) #ssl & 3% g !
smtp.login(sender_qq, pwd) g !

e

smtp.sendmail(sender qq, reeeiver, msg.as_string())
smtp.quit()

4 PRIz ENH Kot

MU /S e N0 | YA e S/ SR
w, KA BRI N 3 A X, 20k A By C, R
FRAGCRAE N SVESRAT & NAE— R A S i 3h s,
R 35 B TA] i 0 3 7 R #A R, 8 H R AE IR R X
SR 18] AR e 7 i HARAE H & 2R v AT 922 AE.
FESC PRI AR ¥ 50 T K A8 Bl U B A A

A DR AT B 15, T 5 AR AR I 2 4% DO 2
IS 1) B B I K, AR5 Python $id SR8 #EAT AL
BRI H FRiE sh B Az 5, a1 ps.

K3 =NiEshs R

F1 AR

8 (X)) AT—mURE SRR 15 B} 8] (min)
A B A 60
C A C 60
A C A 300
B A B 60
A B A 60
C A B 120
A C o " 180
B - B 60
c ) S8 ° c 480
B A B 60

Sea, BTR FAEHLIAE S 240k 5 LFD-01,
TAEHE 6 V, 7K-FAa Il FEl 0-180°, = E 1l i [H]
0-130°, WILHAI B A 0°; =8B LA SHON 30w B
2 WREIRIE S FIMA Poe fEH, T A FEBHEE B
W E R R AR T A ) AL B T G AR A
R E R4

Bl 4 M s 45 7 =N BARRRIE R, & 4 4
= YIS0 T H AR I S N RN A A )
S 45 ==z s AR ORI &5 3. FE S N IIAT A
S IR DL, RS H AR TE AR X 3 ) 3 B A
170, 258 L GEi A R K B, 5 3T SRR,
DAL b, ) FH M 00 22 3 R X A 7 A et DX 3 ) 5 B I (1),
A LATE 3 B FRLE A DX B B I ]
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B4 s N AR 45 3R

A !
B s s AR 25 3=
HARH, i 4 Fras, 24 B FREE B R A5 Sk BT i

(1.5 m JEHE ), R80T LR I dE R s I 3] HJ AR AT
fe. il 5 s, 24 B AR S BAR L BT i (1.5 m 3
7.0 m JEEA), RGMIRBEW TR 2] H bR, H2
T3 S MR PR 1, B ARG R 2S5+ 0 1k,

RO A BN, 24 HAREE BRI GBI 7.0 m), RGe

1 F BRI R e, A R . TR,
ISR A, RS AL 3 WL I R LT 5
2% F ) 1R Sk o M HLGMERE LU SR 2V B 4
AR, o T R S0 B, £ RS0
f, WELAEHLAE 0.01 s $62h 5°. 4 RS A KR HAFIY,
RYGASKCTHENILR AR 4RSS F AR, R
G N BREEBE, HRAR BRI B L AT . A,
T 0 R A 24 BRI R BB 30 A
AT R 5°/0.01 s, RYEHSAES S K IR BB F 7.
i L 24 F 26 B4Rk 2 m 56 BP9, 36 Bl 8 [
SR, I, 76 RGR GBI R, A AHE
SBEIET: 3 o R IRA HAR AL B A ) LS REL . 45
SkiHERE, JF4E 6 N EER SIS 8, A R kit

130 #%i % # System Construction

3 A2 SR SR 10 SR I AR 4

BEAN, S8R HrBE BN, W RAGE T H AR 2R
2 X5, AT Be ki N B 2R S A A 6 Fro,
=4 I RN E B B TRE, R GEs B3 HE
NRARFIRIG DL, RIS A E R RO P, $ERE
PP R it B M U, 8 N IIAT RS

FF (20
[ Pythen SRS AN
PythonEIEH e

B PythenEEnHmESN - =
B Pythen BRI A
: ] PythonEIalH S EE W=
=4 PythonSirnti=gaaies
He PythonEIalH S AL
Hi PythonEIaE e
Hist PythonERIEEE N AELlE
Hiss Python BRI S

Bl Pythons: IREaHE

H PythonEIEH S
Hi Pythen BRI A
H PythonEIE1E SR A

g

Ko TR

5 45k

RSP\ 5 AT S S AT R, T
Rt — R (B8 N SAT I R G %
RYUHE SN R AR RS, P WiFi
HEBERAEIR . B85k . b, TOFH\Py thon PP L
{53k 1 3 H A1 WA J W0 T . S8R AR B
TR R I A B BN )5 5 LA BT 2 A%
PATS, TIPS 54 1 546 470, I % SRR £
Sl 4 SR 2D, % 0 R i 0 S SR A 0 B
AT R B, WERRAMHT FRRAT RS, 1F bR St 4709
SIS, 45 FIF U4 A B % 4, AT LI
R BT

1550 H i
ESWLESE SR REFIEVNEE SIS

M AR e s M, AT e o A % BT L

EE it {E)VIER 5

SE Ak
1 ZH . A ER A ZS 53 N0 B A BREIR L B 2 i R 25 40
rREAIE T A, 2021, 37(2): 333-336. [doi: 10.11847/zgggws
1126709]

© ERSEBIK T

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn/csa/article/video/20220526135805001?data_type=article&amp;year=2022&amp;issue=6&amp;file_type=mp4&amp;DispalyFileName=8552.mp4
http://dx.doi.org/10.11847/zgggws1126709
http://dx.doi.org/10.11847/zgggws1126709
http://www.c-s-a.org.cn/csa/article/video/20220526135805001?data_type=article&amp;year=2022&amp;issue=6&amp;file_type=mp4&amp;DispalyFileName=8552.mp4
http://dx.doi.org/10.11847/zgggws1126709
http://dx.doi.org/10.11847/zgggws1126709
http://www.c-s-a.org.cn

20224F #5314 5 63

http://www.c-s-a.org.cn

i H AR SN A

2 [, FIRA, EWAR, 55, FRE 7 55 AT AR A
LR R . =2 5122, 2020, 33(9): 58-62.
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5 M, XIH. T R A B I e 2B KR RGO
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