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Abstract

Today, the number of elderly people in society is on the rise, but also accompanied by a growing
number of elderly security problems, such as falls, sudden illness, dementia, and a series of a
threat to the elderly life problems, and in this paper, the fall problem is proposed based on a
OpenMv fall detection algorithm, mainly through OpenMv cameras to capture images for image
arithmetic for the elderly fall state. The fall detection proposed in this paper is mainly realized
through OpenMv’s built-in function library and the three-frame difference algorithm, and then the
fluctuation range of the body center coordinates of the elderly is adjusted to determine whether
the elderly has fallen.
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2. BHEREER B HER

AR BT, BRI RS B STM32H743VIL  E4N 400 MHz, HAEN 1 MB, 1
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Figure 1. The overall flow chart of the system
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3. BRENNEREURENSFESHRE

OpenMv HHRME T Z R R, i1 RGB565. GRAYSCALE. BAYER, T ASCIRHMEITHH
R R HERIRTAC BRI, BTDAASCIR AT SR ) GRAYSCALE (K EEEDECR, BN K B R
MR RAE 0~255 Y KEEVE R Y, AESEAT MG SRR AR b, RS B/ N AR S A], ORS00
TAB Sk PR (AT 2% 1 X 1) B2 JR VA FE

EH BB B, A 7 7T BB IZ 5 LRGN, 3 R 5510 /2 320 x 240, [FI 2y 1 ORIEE]
Big G SN, ARV G 7RG BEN B S Bt e, TS ORI £ S5 AP
BE 24k B 13 4R

sensor.reset () #4IEAG L A B IEEE .

sensor.set_pixformat (sensor. GRAYSCALE) #GRAYSCALE( % ).

sensor.set_framesize (sensor.QVGA) #MAI43 # % 320 x 240,

sensor.skip_frames (time = 2000) ##kid A Fa Wi, 2000 ms.

sensor.set_auto_whitebal (False) # [T 1 5 4] .

sensor.set_auto_gain (False) #H a1 25 5< 41

clock = time.clock () #1CF A% L2 17 8]
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M =W AT Z s B MR iT “ 57 85, M T AW 2558k, XMEEE R T Ti83)
YIARXGA PRSI, 7232 N BB BER], eSS (0t AR I, DR A SCRERE TN, i = o [ 22 4 B0

DOI: 10.12677/csa.2019.911227 2022 TFENER S N A


https://doi.org/10.12677/csa.2019.911227

(7R N

KA TE N HIEBPRE o
4.2. MEKHITEXTE

FEXS BB Skl 2 00 080 T HEAT =Mt 22 2 RIS B, AE Mok X R AN BEAR B AR 18 5 R 45 SR B 1k
MR IR, DR B 20 B AT B &, T RS RIS A R B o ok, IR TR
[IE)iD]ESEE SRR

FEMIZrh X, KB Z B2 5 2 Rt 5 Wi B AR R S AR B R 0 A 1 ook, B, 18
RH, T EBE HE AR Ry 0 B EREAT —EA 2 FI[4], BREOv0, AN 1, —fH
o BB RCR s 2 B

Figure 2. Rendering of binary segmentation
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TR B AR B AR
GRAYSCALE thresholds = (25, 255) # &G AT ZEEH 5, AFF Al s{E.
img.binary (GRAYSCALE thresholds], invert = 0) #i% {845 5 [ RME, XFi2 55 i UG AT —AE AL,
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BEmE 2 e R bl A R ORI R R 2 R RIS [5 ], SRR R AR b B 3048 2k i,
ARSI 2 B 75 AL PR S A, Tt Pk 2 ) B B 00 AT g AK Ab R 6], ik BRI ZAE #7022 K,
THERIG S RIa s, PR S RUR KN 3 2l B DRI A HE 2 5 I RBCR BT R, il K45 21
FIE R AR

Figure 3. Effect picture after noise reduction and expansion treatment
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for i in range (10): #X} 12 5 J5 I EUEBEAT R P (P iz 5 .

img.erode (2, threshold = 5) #{2 R £k, 752245 7€ M 75 K /N5 B 1) B0
img.dilate (1) #IZHK BREL, KR0S R = SIZHK .

5. BREMAZSHOF BT

R EGEESEE NRBIER G SRS, L EEoR ok, T2 AR AR AR R A 1 45 o )
SEHEN 1 G SR, X, 8 A5 L M B find_blob BRECKE N 1 A4 RIS K I AR S HE T >R
VENIZEN X R Ak, SR 5 R B GOR 5152 8 AR O AR, 38 I 1 B AR O AR 1R 9 20 BBl R )
Wr ¥ NEIRREDIRZS, B B8 bREAL flag, 248 0 WHR[E] FALSE, {84 1 iR [E True, N1 4 ML
MIX I AAES ], (EIX AR —ASB TR 5, & Bt HOn GUR (8158 3 32 44 (1 ot A At
AT . BRERIARRS B 4 Frs o

blobs = img.find_blobs([GRAYSCALE white thresholds], pixels threshold = 100, merge = True)
flag = 0 #EEFHET, MR, 1B
if(x 1= 0):
X1 =x
yl=y
if blobs:
for white in blobs:
img.draw_rectangle(white[0:4])
img.draw_cross{white[5],white[6])
x = white[5]
vy = white[6]
print(white[5], white[6])
while(x1):
iflabs(x - x1) == x_threshold):
flag = 1
print(1)
else:
flag =0
iflabs(y - y1) ==y threshold):
flag = 1
print(1)
else:
flag =0
break
print(flag)|

Figure 4. Fall detection code fragment
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AR AN EIFR G flag, TR/ T 1 B A B U R IE RS 0, KT BRI 04 Y BREEDIRS 1. 2422 AN AL
TARE ARSI, B AT A 2 N SEIRPIRAS B ] 6 Fros .

Traceback (most recent call last):
File "<stdin=", line 58, in <module=
Exception: IDE interrupt
MicroPython v1.9.4-4580-g7747c5b36 on 2019-09-27; OPENMV4 with STM32H743
Type "help()" for more information.
=== 0

o0 COoOO0CO0OO0O0O00OQO0O

Figure 5. The output of the serial terminal when the old man is at rest
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I'Fraceback (most recent call last):

File "<stdin=", line 88, in <module=>
Exception: IDE interrupt
MicroPython v1.9.4-4580-g7747c5b36 on 2019-09-27; OPENMV4 with STM32H743
Type "help()” for more information.
=== 0
0
192 6
0
201 93
1
1
182 101
0
94 173

283 207
1
0

Figure 6. The output of serial terminal to the real-time state of the elderly when the elderly is in a non static state
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Figure7. Standing
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Figure 8. Fallin the state
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Table 1. Detection results at different rates of fall
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