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Multi-sensor and mask recognition intelligent robot based on FPGA
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Abstract: Droplet transmission is a common way for the spread of the new coronavirus (new
coronavirus). Respiratory droplets produced by virus-infected persons by talking, coughing or
sneezing may be directly inhaled through gas or form aerosols and then be inhaled. Personnel
infection. In order to reduce the probability of infection of the new coronavirus and prevent the
continuous spread of the epidemic, wearing masks during travel or in public crowded places is the
mainstream measure adopted by people at home and abroad, and it is also the most direct and
effective measure. However, public transportation places such as airports and stations are very
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common throughout the country due to their special functional nature. In addition to the annual
Spring Festival travel period, the flow of people in such places is dense and continuous, which is
conducive to the spread of the new crown virus. Many favorable conditions have been created. In
order to strengthen the prevention and control of the new crown epidemic, a large number of
personnel are currently deployed in domestic airports, stations and other public places to manage
the wearing of masks by people. However, due to the ubiquity of the distribution of such public
places and the necessity of their functions, the current management methods mainly based on
manual supervision and supplemented by broadcast appeals need to rely on a lot of human and
material resources, which is not only inefficient in management, but also causes a lot of public
resources. waste, and our robot can solve this problem very well. Thanks to the rapid development
of deep learning theory, in addition to the relatively mature field of image classification, many
subversive algorithms have also emerged in related fields such as image segmentation, target
detection, and target tracking. In the prevention and control of the new crown epidemic, it is
necessary to monitor the wearing of masks by people in public places such as hospitals, airports,
and stations. After system design and debugging, the robot can meet the expected requirements. As

time goes by, the robot can continue. Perfect, can better serve the industry.
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Table 2. Timekeeper Registers

ADDRESS | BIT7 | BITG | BIT5 | BIT4 | BIT3 | BIT 2 | BIT 1 | BITO | FUNCTION | RANGE
00h CH 10 Seconds Seconds Seconds 00-59
01h 0 10 Minutes Minutes Minutes 00-59

10
12 1-12
02h 0 'mf’ o Hours Hours +AMIPM
24 AM 00-23
03h 0 1] ] ] 0] DAY Day 01-07
04h 0 10 Date Date Date 01-31
10
05h 0 0 0 Wi Month Month 01-12
0sh 10 Year Year Year 00-99
07h out | o [ o0 [sawE 0 | o [ Rst ]RSO Control —
RAM
08h—3Fh o x B 00n-FFh

0 = Always reads back ag 0.

4.7 11CBEIEHY

12C(Inter-Integrated Circuit BUS) HERKHLERELL, 1ZEZH NXP (&
PHILIPS) A®JBiE, 2T EHIE AN ENEE, ENEIRES S
R, (ERPEES L, AR ZI R R — A EHVERF . 2 — P i s 75 .

1IC HYIE

HEORPISF R, — % RBITHIRL S D A, — % 2HBITIH&S C L.
TN B 5 2 1 2 AR # R DU I ME— i b i AN LB B @S, AL LA
ORI S, EHLAT DA ENUR S A ENIER IS . 116 REIEM 2 ML
2k,  (MIEAS SPT FEAFIEE AR5 ZAE FALESE, 1 1IC AT LA7EE R
F, SUREND , WERBAECE 2 1 ENLE RS RS, AT DU i S AR I A A
BT S B IA . AR R R AR R R T LUA E] 100kb/s, PR
A LLAE] 400kb/s. JEEZBELK IC HEHNEZH LA LNR KRB RE
400pf PR

I spa

SCL

SClI SDA SCL SDA

U DATA1 CLK2 DATAZ

ouUT ouT oUT oUT

CLK1 DATA1 CLK2 paraz " 1| |  --- ---
IN IN IN N
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4.8 Uart 13 &R
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HEPRAE UART, & —Fhm Ok mds . K20 th B AT 1815 5 )07l (5 [ Ve 4%
SEA, AENIATIIN SN AT S UART & — il A A 47 Bidie i 28,
HT RAEME . 2 AAAIEE, 7T ASEI 20 AR A .

UART {0 B LB AE P —Fh, AR B M AR B A 715
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fFIbAL: ER—NTREIRM A AR S TTRR 1 A7 1.5 £, 2 ffE
HSF . BT HEE R EAMZA e, JERS ks A HE Crr e, Ra]
RETEIEAE T & VA A I 1 /INVINEOAS R o DR ASE L 67 AU & s AR Fa )
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I b [F) 0 (R 2 R EROR, (B Bt A% i 6 ] ) i8R 2

TR AT “17 RS, FORHRTLEE B B fik. UART il
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RZR R — NEAR AL T[] T, B BB AR B A AR R I%, B % 56 H
&, BEE RIEFHER IR A A A (IR A AR AL, — WU R RIS R .
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B, HUR R RARE, CMRUERFEA SIS E0RS . — M UART — Wi S ir
Oy 8, IXFERMERR AN A — A i 3R 2, HE05t ) B8 T A RARE S 50405

UART (B SCBR e g R0 BB 1) R BV, SR Bk b oA Hdi itk
ATAE, IXESTHEES ONT JFFAATHER, MiH43sh 24=16+8 i, RAEFMIME NG
O 8 THEERIE Y 40 B, SRFERMENEE | Ai8UE, fRUbRHE, 34T
JET 6 ANEIREICREE . WUR SR EIT A B, WS THEER I EY 162 B,
RAEME RN EABAL: MR BN 168 I, REFFMEN" 1" KoRm T I-A4L,
— A R e o
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4.9 VGA BEO MY

VGA (Video Graphics Array) MAREJERESZ IBM T 1987 4F4 Hi A —4>
i PR UL 5 A Pl S /b o VGA 422 11 B RN SR T VGA. o vl HH 50808
Fell. VA #:3LA 16 81, srme 3 HE, k5 ANl Bk BRSO 2
IR, da KRZHE-REHA RO, BEma. 4. BG5S UGS

IR

1 RED TEa8ES 9 43 BE (FRER)

I OGREEN  FRSEEES 10 GND i WE
3 OBLE EEREES 11 N/ F

£ N/ 15 12 SDA EITHEES

5 6D it 13 BSINC  MEREE (TR 50000
: GDE  ENENE 1 vsne  BEFS (GRS 5”
CaDc  BEAEME 5 s BEHES o
s o0 EESEMS Bk )

Bk (4.


https://baike.baidu.com/item/%E8%A7%86%E9%A2%91%E5%9B%BE%E5%BD%A2%E9%98%B5%E5%88%97/982396
https://baike.baidu.com/item/IBM/9190
https://baike.baidu.com/item/%E6%A8%A1%E6%8B%9F%E4%BF%A1%E5%8F%B7/706796
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5. WM LEH) (Structure)
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Volts Torpue Speed

4.8V 18. 5Kg—cm |0. 18ces/60°
6. 6V 21. 8Kg—cm |0. 14ces/60°
Dimensions Weight
L/H/W:40%20%40. 5mm | 65G

3P, 2BB, MG

54 44
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6. HiER% (Algorithm)

6. 1 RGB ¥ YCBCR

HI T reb R 3 LI BB BEAT AL B, BT ABRATTE Se ke R etk yeber
&, Hd, BT rgb Bk ECh rgb565, FTLARRATE Jeks reb i
rgb888, IWATHLAIEJE reb K& PR A%, 5 %Pt BT I .

Rgb 5 yeber B N HLE B PR 5

Ve WIS, Wl RKMME. “5EE” ZER RCB HMAG SRR, Tiik
7Rt RGB A5 5 (R E #l 7r & N2 — ik

Cb: JMEA)E RGB NS S I il 5 RGB {5 5 se EAH Z M K2 57 .
Cr: JXWE T RGBHINMG L E 75 RGB {5 5 5 2 1B 22 5

FR#E 1TU. BT-601 8% ITU. BT-709, A1 10 LL33 rgb 5 ycber HIAHE
LR /NG
Y’ = 0.257*R + 0.504%G’ + 0.098%B" + 16

Chb’ = -0.148%R> - 0.291%G" + 0.439%B" + 128
Cr’ = 0.439%R" — 0.368%G" — 0.071%B" + 128
R* = 1.164% (Y’ -16) + 1.596%(Cr’ -128)

G = 1.164%(Y’ -16) - 0.813%(Cr’ -128) — 0. 392%(Ch’ —128)

=
I

1.164% (Y —-16) + 2.017*(Cb’ —-128)
HafgAnaEfla BT <7 7, XUHENEE T T MSEIE, AR

T Verilog TEINACEIF mH0a 5, ILEATR 2S8R L 278 RAG 2
B, e AR\ ARIE 2R LA 278 BRCRAG 2IFATE A B B Js 25
{rgh565[15:11], rgh565[15:13]} ;

assign r 8
assign g 8 = {rgb565[10:5], rgh565[10:9]} ;
{rgb565[4:0], rgh565[4:2]} ;

assign b 8
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6.2 —{Ek
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7. Aa 2B A5/

(Integration & Test)
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I P A LR P 000 S A HE AR L (1 484 Rt 3 1 BR EAT F2i]» DAIEIA B robed i
AN BB AN AR B0 AC E AL, B3] T robei MLIEIEM, fEJR =R
A E R, BATEE T RECKIETE 55 R = MREEAT %, 185
BN RGBERR
Rt

ERGMARET, BABER] T 2 MERAEIPIRE, Jasim ot L
(EVEECEAIL I AR

TER A B R TR HEEAGE IS, TR FRATHE HUARE 1k H st 5 460
NANMEHRPRAAENUE IS0 1EH o SRS AE A 50 kb, HH 202 70
IR AT LIRSS 2 1 SRR, (ER SRR T IUBOR, AEHR A Il B R
NN E 2 60 A7, 23 Fe B ks 1 — &R 70 e, OIS E
BNRGERIBITRIER G 2\t 1.

8. RERAKRKEZREREH
(Future Work)

ARARIE T ZEAGOILE AR, anfaf B SE X AMHLER N, ™ A Se A

FEBETH B 5E st A, BATIEN 2 MERERSEIl 1R REpLEs AN LB, AR
ARKME T, B, BATRAGRSEIL DS, SEmlas AR, ARk
N: SRR ML, B0 3 MAE S, IF(E FPGA 1) PL 3% & lenet
Mpgs, CREE LRI DR TIGE (HATCH lenet kM 1 HEIR
B o FWK BAVEFI DT A 724 PWM 3%, LA BN 2 AN HURE 3K 3 B .
= JRIIBA ARG AR ST B 2 (AR A i e, bhdn: A Z0AMs I 2 75 08
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N KIGHER, AFARRNE, EiE R ZeN . R5, BEAKRAE
PURE s L B IN R . &m, JREURE s, BT,
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AHOER TR BN H o AAE AT d A SN R R SERRA R, R BLg R
PN v 57 ) 1 1IN 7 e SR TE 3=

9. B4 (Conclusion)

FEARRE 2, ATE—P TR T Verilog MM, XPIEXIR
AR PR 85 KA AN R VR C B DL S B 5 BB T S IR NI T

BATE e T E 7 SR A S AN A S U R L ERE B SO 2 )5 R
BT 7 AR H B R FEW . KRR N =00 88 BRI H B il 22
SCOLHITIRE . S IIhREM STV TR A

AV HE R P IRA A R TARZ /N e, ERARSE I 16 ) 22 IR B TR
KBS Je b e, AR BT b7 SR T/ D, B RS0 H 1 58 i i 17
RKHIBAAT o BTt B AR R AR, FRSLH), XTIRATRE, &mik= i3]
Faeds, fERKOH, WITARETRATS, MREEZNHEEFRE RS
o, HRER A REmAE AR, REXGEESE ), 5 REE R
g 5 B ZE BT S Ao S 1 P o B AN Y R T R e AN B . 22 7 BE G 700
B R T 5, R I B 2GR KM o &A1
BT )5k, B8, A1, EAESI R R ECE e SR B B . A
TER AR R A B8 2 X FpL 23
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