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(57) Abstract: Provided are a cloud-edge-end collaborative intelligent infant care system and method. The system comprises a sensor
module, configured for collecting image information and sound information on an infant crib; an edge device, configured for carrying
out cry identification and sign identification according to the collected image information and sound information; and a cloud device,
configured for training and updating a detection model and outputting prompt information according to an identification result. A
collaborative framework crossing edge and cloud is used to realize application management, peripheral management, deployment and
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communication between the edge device and the cloud device. Collaboration is carried out between the edge and the cloud, a task
allocation strategy is reasonably optimized, an intelligent algorithm is decomposed, a public computing task is borne by utilizing the
powerful computing power of the cloud, the computing load on the edge is reduced, and the intelligent algorithm and computing power
demands are met, such that the present invention can be widely applied to the technical field of infant monitoring.

(57) 1% — M mthFEER R ILIPEE A G Moy ik, R A k. LR, HTREZILK EHY
ElHg A5 EAAEFEE; B80RE, ATIRERENERGE B FE BT RE R LR IR B
o, TR IR R FEAT I AR DL R B, DA KRR IR A 45 R iR B B Hh, RAIB A=
HOTDRIAE SR LB i 5 22 im i s Z RN A B, MR B, BBV RER . R Z S =im 2 A
PEATERE], HERAAT S BCOANS, TR R E, A A zomiR R AR R A LR T BT 5
ST RISy, WRERERE . BRI R AR LI ORI



WO 2024/099313 PCT/CN2023/130232

— M ZURMRAFRBILFERRAR T &

FARANR
ARPERBILEF BRI, LHPR AL RFREILPIEZ LR T &,

q

LR-X: &

HFFHMARTHT LEILRAGEIAT, AFBIFEALLE (IAEERT) AR
RFHERBINATHEIEZRD L, RELORER ERAHEET R4ILEFRE o i 47 &
GHREFRILE LFHEINELAT, HTHEEIURRI XL AR, £EBILAS
AR PRI, BB A F—F R EXERAR— 4R, 2R)LEAE TR E (B
JUR) o U5k, MAREF I WM FA LSRRG RRLE, FRALLRAHEILRT %
A, — Mk, FREILURAEFARIVRGAS L, Mo T Bk, TIAEH
BaERLARREILR LaoRkE, Fo i ASe TREILDE,

R, AHEKFRBIVA B RS ETHRBASRKERS LR R OR &A1,
MVGRAFe G AR F, REBRALHFTHORILASER. ATHRE AR, 35
FRERMNAREFIEEFEATRBR SRR, PRARESIEXNOTRERK, BILK
ENGRERERNEETRTFAETREXFL. M A FRAE ST K EH4, LR HERE,
AR, HHE, BHFNSF, QRS EENEFE D, MRART HFRLEZEH

JZpfe ATIFKZZWH Mk, F0 /5 ERNZRRFBRETHE, ARZHAER
BT, wREE, AR K, A THBELFEHR,

XAAR
AES—RARAEIBEIRAARR P EALOHERFEZ —, ARAY B ALETRE =
W3R iR BILP LR R R T ik,
KRR AR F E A
— M EL RN EFRBEILP R L, O
R Bk, ATREBILR L6 B SA0 5 513
%R, MTREREGEEA &0 B F15 ST R B R ARMAER A, P AR

WH OIS EEPIMENE ., 2 HBHAAD, FHUE. FRAAKBENFHE ) —
1

(>

uu\



WO 2024/099313 PCT/CN2023/130232

b
ZAHR A, AT AR AT AR R, A RARIB IR A 4 R AT 1E
Hb, RAKLAZOWRIERKREAL L% E =R & MGG 2 AE L, SMHLEE, 3
FAREAE

— 3 H, Pk R B R AAARIE R AR AP 2 M AR R R BB R GA =35 E8
FAREFRRT T X, B H RO A LR, K @ AR R A% A=l 43 9T 44
B PR F AR 7 E K

B85 RAFEIE LT, A2 RSB @ sE, o il &IITRA A7 5569
2%, REZmRE&ER PR RERLALRE, HALRPITH TR I/, FHx
KREER

B R EBAE AT F T, Q455K IZAESIRGN T, VAFARKARS KT, PR ARK
e

b, ZaRIA G LR RABL LR L LA RV ARA, R LXK LA,

AR ERBHERBREDNGE L, 2R RITGRB PAT N 5.
— P, Pt RS R OIS INEE k . RGB g k. #AFR S Fo & A

b, RFFFREEHTRERINGEARS R4 T -
3 EEAT ST R, RRFHNE 5

T ST E R U RRBUFAE, ARIBIRIGY 542 Fo IR O9 L & @) 2 AL 1T 4 247
B, REBRHNER, ERANLEROERILRE, 5%, BiRmsilILE R,

B iR 3488 ALl i A T 75 KGR AF

RBAIESE, B RRATERMN, FRATHERR,; AP, RGO HEHE RME
B £ 4, FUBARME R SERS, TRE, MEMT. HFTREES,

ARAEIR BUAG AT AR L B IR AF X s 2 AL,

PR, PTEMER ST LT

C=Z Skfk/z Sk
K K

R T I HE R, e T

=\/ Sk (fk—C)Z
k

HP, SR TH KAE a9, f RTINS B k FUE S T A INE,

P, ZHREL—ETH BT HREY Linux RERANRS S, L4EmK




WO 2024/099313 PCT/CN2023/130232

SR —BEH — R IR B GBI &

BILATF H AR ERIRE F15 4

A Linux 4815 & 2009 ALSA a0 0, Adstek e, R EREAL

M ALSA FRIR B FALfFat B, VA BCRIRE M ey 8 338, Bp B R B F a9 LA AT
KRB RIEH A

BILH S IAPRR R A Ae e B, AN FERTTE, AFPETREHREEZBELR
AL,

#—F i, RHEATRBIRAR, HEFEEETAT AR

S AN =3 L A

A Y AT AR B 690K 8 et 8 BAe B AT T, SRR e 2 AR PR BME, AR B AT
R B, EFPA N ERAE n AT R A RES; AP, n AFRGBRNE 0 KA,

ARAE BT ) B AV B AT F A RARA G A AT P 8 QR 4, 5 AR EE N 2 5% b Fo il
=2 VNI

o B AT 8 P Y F U AR A NS

Lo b agF AN IR L B RAB L n AVE, FRX L ABHATHE, FEABE AT
R E R

P, REFEERA ST H B Z 6 ERT RO

RECUR B, RBREBREREILGXT 238; A+, XF 200488000k
M, #Hite, &F. ALMEURELBGEIRE T AR TR LML E L AR,

WRAB ALY SR, IR K F R X T EA VAN S B R R SITR T 692 [ =4 447

MRABZ R LAFTHEE AT MBS, REFESXT ANESTERFELGS 5.

#—PH, REFHGITH AT

Height = Ly_y + Ly_p + Lp_gx + Ly_p
ATHRYRERE, HAELTFTROKREICEFHFBRAGTRRAE, B

N

Lo—k = (Lp—k, + Lp—)/2

Ly_p= (LKL—FL + LKR—FR)/Z
b Ly y P ERTRT SR AMTEZHNIES, Ly_p AR T LI AT T EZME9ES,
Ly o h @B 5B AT AL IMIES, L HMEET SEMBIRY 52 MES.
ARPPTR R 5 —HARF LA



WO 2024/099313 PCT/CN2023/130232

Y LR — A AR R R R R R AN B RS A, OEUT I R:

BEHRERMSRE, P, =HEEA—E Linux BEZRWIRF B, L4%m1L&A
— 6 EH — A 7R B SN K&

HBRAKREGATIRIREZ G E £, RIFBETIHLZGHRAERSE LA %R &
ZInR &N g R IR 3R E

BN HAR G A7 3% & LA, AR HARA,

ARG G RA: KRRAEL % B mZMEFWHE, SRENMESFSBES, HF
MRy ae ik, AR =R KA TR ) Rie kit B4, Rt RN, HRE
ReIEE. BAER,

P B X9

AT RFHFRRFARLAFEARGIEAARRPTORRTE, Tart A KA EEG R
AAEBRPORMXBARGTERBEATASE, LEEBGLE, TEABPHRERRNTH
12 FM R R KRR T EP IR FHRS, HTAMBORRAR®ES, ELFEHH A
M AATIR T, LT AARIEE S B R B A

B 1 AKKPNERE T AR EFREILIIER LG EHIER

B2 AARKAR®ESPEILEHASHOTEA,

BRE A X

T @i mihk AR E ], HAFEPGTHEARB T RE, L ALELMER
EMOIR T R T AR 3 RS LA R B AR R R M A LA, T @l A E R Ay
= R T Ay, R TR AR Y, W AR AR AT R R A FRE . AT AT e
BHBRS, RRATETHLRARRE, 5 F RN AL IRE, 5+ 8
B BRAY AT IR ¥4 *T AR 3B A AR AR R A R 49 T AR R 2t AT 18 0 MR A 55

FERAPGRREF, TEEMHE, PRI GEFHE, ek, T, B, A, HFH
TOFTEREEXEFARTHAN T TEIEZEXE, REATRTHAELR LR L
B, AAEHTRF TG RE XA LMEF R LT, AR 4 FA A o4,
B SL T fie T2 AR A 3 AR IR A9 PR

BEARPGREET, FTHELEZ—ANRE SN, FMOELABNMULE, KT, T,
ARLFRMATQIERY, B, AT AAFEBRAHQLIELIR., WRAKBLEHE—. £

4



WO 2024/099313 PCT/CN2023/130232

ARATRESHEARMFMEABY, AAREMRAR TG AT ZR2ERE RSB/ T
HARBIEGHERA RS BAPTBTHRRFIEG LS X E

KA R, RAFFHHAMORE, RE, K%, 2EFEELHKS LB, Ik
BARAVBHARAR TREESHR T Lo BARN A Z AT L3515 A A KA 6 B4R S3L

B 1 TR, ARAEPIRB—FZABMERFREILYZRAL, ZARBTAT H KR
fr#g: F-IBR2ERELILRLN, ZHRREA—GFA S ERTHIRE (= NVIDIA
GPU) & Linux R AWNIRS B, LHEREA—EEA —FINFRASHHIARRE (I

NVIDIA JetsonNano) ; % = FRBZBZILEA AR R £, ARBHRELATHALZHWMEESR
(4» KubeEdge) SR =2 WM&y g A% 12 53 E; I HEBRA N e T, BT Z A

Gre B FREILKR FRA, BILFsnE. BILSEEFRMENE, BILFRREA, BIL
DS EAAN, BIUKRARMF MR EZAGNEENE, FRABHERFER (b
NVIDIA TensorRT) #A7ERIwik, T @HFLEE 1 3 E P aHA 5 Rt 75 mit ol

BILRRAEZERE

ARPG M —6 F 5 Linux B1EF A6 IS Z8LE, A%BRE L0

NG AN KRG AR B RS AEIELIN KRS AR E SR B R &I IT
AR R E LR F R, FAERABERLERRBEA P REABREGEHLINE
HFAg Sk (Geds 5 B g KRR D1000-120 & 31 & 850nm 4 4r 9z % £ R) . RGB &A%
(4w ZED W B #Af k. 5B AA DS-E12 #ig k) . #AERE (4o k5 SD 16W B L Hong,
AR MR IR AREE) | E R et EREAA) .

(1) A%HEFFRESE: ARYEAG NVIDIA £36)2 4 ERHFAKLE, LHER
YHRBREGHTHFELSR. RAFH, REFIFXHELZR D F. ARSETHEKREIOR, M
Ae® & 32TOPS, A M, TEAFREILKFEEFRAT P . LNRAMZ T AEMH S A

REFIARA, RBEFEROEAEFFERLTTRALE. FLZRELFFAELR
NVIDIA + 5 & 7F X T & Fe TR, AL W B)IF KA BRI D hfo 3R E 41 42 F %,

(2) ot BFEAg Kk ARFME NG LI BAE L ATHA T SN ZFte 45, o F
S E . ESEANF, BEMKBEEAT 48 LEaNT RARMED G, HILTHE )
IR &Mk, kTR Gt LR RAEA,; FleFaE IR 2R, T AK IR
SN ZERKARSATERRER, RETHEFEE N, F RS IRAMVERIR
BB R, ERKRER 120 A A, WRTER K.

()T AN B FMK: ARG 5T LA & 2 21F H A RM T LA

5



WO 2024/099313 PCT/CN2023/130232

AR IPE R IR &S TEBERMT AL A, B A KBE Tt AR . A
TR TR ALy B da kAR & P AL, K R B4R RN a9 ST AL RN AN . B AY T
MAERKBEEATHE: o9 ES, NI HE, TAREBAWONNA, ZEBR L2
B3 1920x1080 #tF, 3.6 ERELK, BA LS R ERMNERS, RBHSZMEHFR
B Z e, AN, 242, FRIRFFFZ @M 2609 SDK L+, A ERATR S
AR 8] B AR he
(4) RAEREZ: AKXV AL R R R EIFEMBANBEAHRE, ZHEBELA
160x120 o # %, BL% 3.85 RSk, BARKGNENI. KA A IR A S0 h 147
HRE, RIFELRNERKTERLLA H ik, MR MR, TR QE R EF L H ok,
A M SPl # i b FasrBE, @M P oxfasttirdindssl, RTE5HLC MCU 4549
REEmIMIE, ZRAFBEAESE, DHK, BHhaFEEgd. ESEATI ALK
BELRBE, ANAE T, FHAS. KREEREFEALINNIR KI5,
(5) £M: ARVMERIER K R RMEA FHFRERSE, RE‘EZILRELA, SES
AL BRERK A AR A ROIR A ) 4 2 A
BILR Z=Asmth B B0 EE
ARPARMFLZGHRER, AmFIL%ES mm ey AE®, SMREE,
FHBEFIR. ATRARZHTELELLTHOEANMELE RIFRFREMNERLDFTHTE
K, LD HEEERTRERBRAEAPTHIE., TARLRAE, THEIEH
X W B SARRBBRBEHLERYF
ZHAHRMRAEHIEFR: AXNEABAZGWMBIAER, AR%ERERIFOHFELT,
AP R BR LA S F, AR RIUTRENRGHEES, ABxmPRLEREME
W%, MLKIBPATR T LN T/, FERAER, W, ZRTCRRBALLR L4
HAFERNGFAER, FAEREM R L L3000 A, R LRI R 3 & 83, 18 AR
PR A PATARRAE 55 e WEGBE AT H T, Q%55 RAE &3R04, #HR A%
S, BRRFHRALR
AT FINA%RGH SON%, FERYABKEZH0THFH, ARNEISAHLEFA
B F TR S R ER A, AREERAER A6 Ai@ 5 40, R MRS
EARE A E K, B, ARALHBRARERITEL, RSBV AED ZGHTH,
AR KR 69 B AE 4% 46T Kubernetes 49 2 5 HEA= B A8 7, A=A Z )69 W %,
KR ERE A FAER S RERBRME RO T RER. MEAERES Tz RAGZ SRS,

6



WO 2024/099313 PCT/CN2023/130232

fRR T Q% H AT THREK, FIAHFLLREER, £ LR0L 5 RBTRF,

AR L B350 =9 W RAE R B A VAT 4F %

(1) RV/AZHEVREFIIMER., IR LR HERETR, RUETH, FRFL
HRIE I KA =R Ae 2 A

(2) RBA =R NGB Ao FOHETIER, ds: A) KEOEM: 43l %35
WRERKK, RAMTRLR, FEPEHFEHAR 250, ARFTEAERGELNR. B) ¥
2G4 AR R A i B A G SR, AR A ST DUME = 5n 1A St AT a5 et ) B i m AR AL
C) BRIMFE D At iR K, RISHBAL AL, RALERSGEH T, BALLLINE, &
RAEZFHRES, BBAXBRIBEINGFEA, D) 2555 438 A foil R IE S48
Pl =t R 2B manse iR BRI, AR E N RIS E T, &
A, MR RAEEREFIA: £ E NG SE 5%, BRI E L5760
Fa iR iEAS, Am RAF A TR R el S

H AR Y| HhAe TARAL

ARPRRASH kNG AR TAZIE, SIS RILE FRF.
BoLgBmME., LS E S SREM ., 2L R, BILo FERAN ., BILIKRE
Mo AT & 3 FAE R AT R I A0k,

BILRERA: REZBILEIR LAY L £, BILBIREFeIIRELELR, &
PAMERBRILEERBLLE K,

S101 MpEH4EE: AKX MO SGHBECIEONEANG G FEM: LILR B 2#H57F.
BRGFARILES, AT EILR B WFHERT ESC-50 B %, mHBEPHFTMA AR
M Freesound.org R B 49 3% & F MM PBF A TR, ESC-50 #BEA—NATZ
T A0 RIEE, B 2000 MFAFEG TR, FAAFRASHK, THh 50 SEH,

S102 RERAFIE: B et sy NF94E 5 IT AL, G RO F MR SAH KK K.
KRB AT B ILR B ag4F &, ST NFE 5 R T M RN R EHE £ 40, SRS 2. SR
O, FERE RERE . AR E S

S103 A2k 5 TAA: Rt AT EHEaS LR A&, LM s-1 =B a3k Kt
gk, PRt B ARERE. BHTERAlt kg, ERESRIAE, HHILMRET
WM, AR BFIRAFIESE LR B] 97.22%0 EHE,

H—FEATRGFERF X, BILRF R BAR T T TF

Sl: Mz B RAR & IRFHAL 2 90/ o



WO 2024/099313 PCT/CN2023/130232

S1-1: A A Linux &1k £ 469 ALSA IRehdE o, s A A RLE&, REAKESFRE
o

ALSA & # &% Linux # & %4 (Advanced Linux Sound Architecture) , & Linux #/F &
HP LA ERGITMRERY, TATERFTFERLTNEF LEMIRME. TR LE L EF
REHH ALSA 9 L &, LR A K S48 AR5 F M4 EAE R 6975 X
A8 T ALSA 7 49 Bl P 2 18] alsa-lib HEEL R T ALSA 9 FF A, it A

TRUZ AR MBI ELREE, EPRAARK IO RBRIXA IR 16 12K
e, BEHFH 1, KAEA 48000Hz F A 544 F R F LMy HAC LR, £ as0E R
BAAR T 2045 T BRI, iR X A A GETTIMEOFDAY . % /& 78 | snd_pem_prepare
By H R R ITAL . RAF R AT & LG R AN P AR AR IR S H BRARR TR
5oy A2 P EA) T ARAT TR AR AL

S1-2: A ALSA FRIR#F F A2 40 A # . snd_pem_htimestamp £ 42 7T 3R 15 5 A7 AL 2H A2 P
A FIRAF AR E, AR R — IR AT R M B, i8R AF R T IR B AT P
R AL TR 69 B A AR G B a K

S1-3: A ALSA #R-FHRM B A K, BB F3f 5B F WA T RAF 09 RAEFF A
snd_pem_readi H T BB AP PR LR FTOWHELR, EHEAR ST TRNE K, ARALER
RIR 1024 MR, AR EBLE Y 20ms 89F IR A 2%, BT AM snd pem recover KA
WA AHE TR RN R F R AIVE B F 7 H . )6 8 KT IRAR ST AR B AT R B FI T R F
HHBEX

S1-4: @K AR (4o ZeroMQ) , ki d8Ford o B, KRARE | @i 5 L4
0, KEEG B EEAL, ® 3] S1-2 BT IR,

S2: BaPFIMA K, FREARERETAR.

S2-1: MGH B IR BUH &

S2-2: #Frb B AT EE] 690 & 49 B ia) Bfe B AT R ], 0t Al 4E £ AR TR RAE, WL
BATe MR d 7, 7R IMEAE n A RLENHES . n ATABZOLMUET 0
KE, BROYGoTRAGMGEHRE, RELSRFAFEGEHEPER, EFARAPT IR
nhH S5,

S2-3: MAER A LA EMA RRAGT I K TR EES, FRELENFZE S
Foto M ERAT] . ZAREETRAG T L—F £ EZAUFE, LTRASG T & LNAAHY
5P B RGE B TAT)E B F 5y,



WO 2024/099313 PCT/CN2023/130232

S2-4: & B ATH &P 8 F A B NLE P,

S2-5: BLE P T F AN HIBE AL n B, WX LB, HENFREDN,

S3: ZAFfeeF RARM,

S3-1: AZKINEZA, KELAHEILR BTG F TARKEE, FiX
e FIRF. ERAR, ARBRBMERIMEREE AL, MEBRES, MERC, SRE HE
M. A HTRR TSI, AR RHFEME NI HEHEM,

SRR R TREMIFEER SR, & ERFRIGGLP], L2048 NMEAREF 0 K,
S2AEARA G KGFEDT 2t Ho

2) HARBEZERTENRE LR, EAHGBA T 7 adEas-F 74k, K 2048 AMEKR
AWK, SRAHFAATKGEDT o HHE.

3) MR EEEZ M (MFCC) k7448 R £# %23 DCT B AT 13 R .

4) ERSELHNC = Y Spefe / XSk, HF S AT HAEH 2 &9E, A FME S IR
BT R AGIAE, A Hz B #45, SRS 2048 MERRE O K, SI2 AERN T KeyH
Ha it

5) MR IE SR T 0% E A TIHMERAT, ¥A2048 NMEARE O K, 5124
HAH Y KeyBHE ot

6)%%%%%%:%%%%%,%X%Jﬂﬁk@;{)aBQM84#$%EDk$,
SI2 AR T RGFEHE ot .

S3-2: EITH, L S2MB e n A FMA K, RHEETERME (RAKEE )G
BiE) , 4RI, JFREAL—F SN L e EIEtiTs £,

AEHPIOGIAR TR AR EFORAME, F—FRRTILAHERGNE, KRAEY
PERAIK T RN B A MR, RRELEROETRE AT, ik TREF
a7 EAark, AN GARE LEARE, BEHERIK, BT HEAKZ A RA,

FHARIILE frg R, M AR AR LAGIRE 1, Tk 6 A2L5 LD TIREN S

HRIEARSE, ORIPANFRETMAEEEZYL, BAFTARAFHRIRBILE,

BIUERFRA: BILERAAN I ER AT RIILE B RRE LIE, o AR 1ER

BOUH &M= 5o ok B ALA 6942 F SR 69 B JRAIR B W 4 ATE IR AR 4618 & P a9 XN
EAEZE BT RIAF REMILT OpenPose 7 ik, Ab45 i %84 ERubdenr, B45Z TrE
STAZE T AR WA R, ZAAMRER BN AR 18 AKX & Fih, RIF, &F.
. RBE. MBS, SR, A3 BAAER, LA COCO2017 498 RiIAAMES+ -F 344

9



WO 2024/099313 PCT/CN2023/130232

B ST AR ) 40%.

BIILEdRE: BHI)LNBERAILERKE —F% 0, F30E Tl 300 R AU K
REBEBN, REZREN—RE 2R E,

S201 @ IR ARAUK L BLUE K A 5 69K B . AR PR A Y £ oh A B B4R Sk A 9%
IR EEILSH AW AT LARKL, FHLZEGELOFTSA AL ERBTRRXER, A
SO RERUE SR R

S202 4 B RIWBAZRBE R E. ARYIRA LAGRULERAAH &, F208
JUEY kTR, MRE, BrRF R4 247, HRB X LA R AR M 242 B 89K AR 4%
A B, BRI RAE B VAARALE S A R EAY A AR A P AY XYZ A AR,

S203 B2 S A BARB A BRILE F. ARE 2 MBHXBEZ S 5247, THAET
KB RFTREA K KE BILE ST AR TA TR BT KA KK KA S A,
ATHIMERE, AETHOKERFHFIRAGTHRRKA., ZHFA AR BILE
YdiE, TE SR,

—FHEATROFET X, BILY 5N Z 0 EART KT

S1: HBUKEEE, AR ILEF 5154,

S1-1: @K E W B ABALSE B 3R I BL )L RGB AR A B3 5 49 R 8 B 4%, 1% K & 2L B AL
STAR M BATT @ EAE & — A F LA S, sk R AEFINRE] .

S1-2: FIRBEEAT ERRIL L (4o OpenPose H %) 23 )L RGB B 1 3t 17 52 145 M Ao
A2, RIEILGFRXT ELR, BEFRXTERRIET AN A ATE&E A 6% #
Sk, WATEFOMRA. ABERAFTRAPEPRSAETRXT L, R 297, 0
ML kTR H, 3AE N, 28 P. 242K, K AR L ARG IRF,, Faitit 7T/ R FRATD
B, AR A g e E AR, LA (wv) , FRFREBR TR ELIFEEG R
&, wH Z.

S2: AR KRB EEEESHIE

S2-1: BT FEBARN ARB G E, FRAAMERSG ALK, Q&ML

5]

EoPEW L), BERT(DUARBKEIE(). TH FAREANNAKEZ L, NE2E
AAMATE 77 kA8 LA A4, BAfRE 7 &2t om#, RATHRAL, @F el
BRAERBEANRLARCE R, AEATEY—RA2RETR, FEEETHHITHRE, TR
B A& — AP A Ak AR R ik, LA TR A

S2-2: B AT TR AT LA A xd AR ALK R 1] = 4 AT AT B d0 4 AL AR e A2 BT

10



WO 2024/099313 PCT/CN2023/130232

Bk anE, T ARBANALRAR 6 K F RIBAFE], RAFTRXT AR F LR (W) AL
B2 8 e PARX, Y, )i R m T X &

v)==- 1 o f o)y
Pl o7 0 )
1 0 0 1 0 0 1 1
HF, ug AR vy 5 A& 7 RGB BAR A P SR & L Avfe R SR F A AR ) 4 15 Ao ol ) 49 1%
*E£1A, BP

{uo =w/2
vy = h/2

3 b K AT $5 A0 5] 5T 77

X=dQZu-w/2)/f
{Y =d(Zv—-h/2)/f

Bk, RIBC IR B RIS, HTREILGE - NXBRERAT S, %
F AR ) AR RGP AR E LR BN REEZIAANLR, PTEHZARTER
T ERLVARIA S AR S SRR T o= A Z 27X, Y, Z2).

S3: HHEE X EMEE,

S3-1: BILE B TR TARNKE, BT RAEFTRRKAENEA, P, kFKETELT
AXRTTH)EHAMN)NGES, RTRETETAFENEZEZTE)WES, TRKATRT
AHERP)ERER ARG EK) EM B R(F)MESHZ Fo,

ARLE 2, ¥FREMPEERS A, B, LR gL inmn AKX, Y, Z) A&
(X5, Y5, Zg), Wt H AB A SELKETRTH:

Lig = V(X4 —Xp)? + (V) — Yp)? + (Zy — Zp)%-
Mgk, TTAREILIU A A B AR A B0 ) S AR Bl B AL k3R, IR T A TR
K&, RALHHIAXTRTH:
Height =Ly_ny+Ly_p+Lp_x+Lx_r
b, ATAYMERE, AL THROKERFHFHRLOTRER, B

Lo—k = (Lp—k, + Lp—)/2

Ly p = (LKL—FL + LKR—FR)/Z
Bl R Gepof AN E: AN BAE B SHEFERGENFDRNDLETLE N K,
SHERTREERRS, SERTORELETURF AN ZEEHR. KXPGEILOE HGopg
AR F A AR AL ERER, LEFIINFIILLRERE.

11



WO 2024/099313 PCT/CN2023/130232

BILSEMEF: BT LLLIHKRRRGAEREE SR LRI GAET I, B
WS EMNEHAZAARBRABRKF T XA EFM, ABAL—ANESAERERE, RN
F R R E S NE R FNNE S

BLOUPFR ST M F o o W R A BB SR AR, H okl ST P 49 E— Al
B-ANEELEA-SHEREFE, REHEANMREESANRE LEFME TR, ARFER
BRizst ok, Hmmahtesik, HARREFHRK, MENZZRBAREDNNE, B TFEF
AIMAEKBAK, AT TREASMEE, & AGRER I ZEZ-FRNES, AnFhrRmE,

B)Lo BRBAN : fapiRk AP, BIUTAR N id LR R FH 0 BN K S B
Mgk B K4 T d, BOLRHE B R REARIELILET L, BT ERFfFH
W AAME SO AR KB EAR MK A —B, ARAFERN o TN KB EF A N GREE
agAb A, HELFEE 8000 5K (0 HiBdk) ARAREE A, B A&k 8T WIDER Face A2 MAFA #
Bk, NG AP, RNESROENRE, Ry a%at S, LA ERER
91k %) 89.6%, AEBiHLAEBHFH RIS T L,

B)UARBASR . BIUKIB R P EILR TR — R T BRAR, FHRBANT IR
B ABIE R EIUF ARG 5 o AR R #A5 R 3 A 95 52 AL ) 20 A0 M) x4 %08
WA M AL AT A AR, ARB B K Bl E RIRAYIRIR IR 35-42 AL E RAOR KIEEAR
BALM GG LER, ZAM ik BRI LB, BEEMAREILK S,

By kL, A REIUR A RE L kR Y. T EN K, ARSI HIE,
Bzl R P BRAFOER. BARKRNTERR, B3AES5ENSHEELF I H L,
ARAFTERR T LR R, SREEMHRI, A%H I HEMRBHLEEER, B
BtAP 2 R AR R A4, = AR AT e AR S, BN P A 2 R b R,
QBB FATIN TAE, FHRALER. TR LRBLL LAENIAR RO, AT R
RAF BRI B M AL RE R, SREFFIE, D% RBEAREEES, K

ERBAEALL 5 EZRZARITHE, SEEAESSBRE, HFBRFRAL L, A %3
K&t H e ARtz e+ HE S, REBLLGHERY, BRERAEEGENE K,

PR, KEAEPAT TAARK, BALTREAA ZHR

(1) RF=ARMBRE, mEEL%mTHEN . RS AL%L B ZHZ FBATHR,
WRAAES SRR, FMAFRE &, AR TRRERGHR N KRlendtkayit 45, A
W% EREN, BAAEREER. BT K.

(2) AR EZHULBIEHRE, BREETEAYRN . ARAFTEHADIKMILE S

12



WO 2024/099313 PCT/CN2023/130232

Ry B HH S HLGKEY, MEFEITMEI LR, MBRAAGEKRE S, RXNH EBET
WGz FWRE), BRMIMR SRS, RAMHSHZHME

() AHSZMHERATRIL L RESRLEY RS . ARAFTEXHEIILRFRA, &
ILF M EF SR E, il TensorRT 3 & Mhaksk HAER A KB % 2] o 4R E
R, BAek BEF R, VUBLAL%HFERGE K,

BAGFA A LR R E P, AH KRG —ADFERT X/FZHP) 7 G —F kT KX/FE kG
RO FE AT X/FE A7 FARE T SR AT KR TP ML B IE, 240, HH
REFELEOETARANE ) —AFHTARTH P, EARHAD T, T EERKEGTER
EERN—RAGQRAIF O E T X T, mE, MRAGEARSFLE, 24, AR H4S5 AT
ABEAEAT 6 — N R B A F T KR T RS L T Xed

RECHBETEHEAFBET KEARANFEAETX, ARG BERARTUER: ETKE
ARG JR I Fo X G 8K IUT ST A3t X o KRBT EM LA, B, TR, KX
AL R w A B K AL F R HIRE,

A LRI A R RO BAE R R EAT T ARBL, AR NRT Lk TEH, #E KM
B EARAR EREH ARG ATIR T LT HAF B AP AP S B T/ Ak, XLFRY

TR RA QAP FAF R KPR 8RN,

13



PCT/CN2023/130232

WO 2024/099313

RO 2 K B
BRIV RER, AT, 015

B g e
R E IR VARARLBE IR A, P ARAE
H

RIRF RARZAR M P 45 £ ) —

1. —Rr =3RRI
HRERR, ATREZEIVRLGBRERE &de
%k %, B TRIBEREGEGEIE B E 512 L

5 %M #

WA QS E GEINEN S, 0 F AN,
TTINHEAR R, ARRIERA R BRTE &
Ja g ,;ng

b
=ik, BT AL A
EROMRAERRFEAAL %L mER3HREI M2 AER, MLER

o7 4

A, RABZYL
\j‘\)ﬂ‘l./

SEWM B AR ILIF I A &, RAFLLAE T, Pii
NGEEF R SR T AR E T RRTOH X,

ERin N

EAREE,
2K 1 by —Fr =il

2. MABRAY
B AR AR H) R AP 22 B 2548 A R SR 2,
M i [ ARAR A B i Ao 1

B IR S KR B AR AN 5

B P AR I TR

53,

X
AR EBAZ RAFF AT, WWEREBEAFLMH,E, k= mil & HRATRA A 3589+
H15%, K= B4 b 2 RAE MBI %R % TRT a9 T, FhR
HER,

] 4 3% R de AT AR GG M ) T4k %52 0. Bk L3R

MRS TR LT, 24

, AFRAES

fFRALER,
I, FIR R G LR N LIS B IERINGER ) FE2H D% E LR,
AR B ARIBAE R B R E B 015 8., A8 B R AT AR A PAT A MAE &
K 1T —FZA5 MR FARZILFELAL, R4 EAT, rEERAR

3. ARBERAIES g 2L
o R k. RGB #Eig k., AR B fo£ F R,
ERILIPFIRA G, R EAT, HEFTHE

3k,

4, RBARAEK 1 PR —F AR EFA
8.3 AT R 7 IR A6 BAR 3 BFde T -

5B AT AT AR, RIREIAE 5

X F AT AT ERAFARIEIAFIE, ARABR B AF A TR 60 X H G St 9 £
B, FRIFRHNER; HRRFNEROIEE . REGT CERGFARILK B

B K X M@ E i i AT 5 KR

REIRE, WHHBEHTERYE, FRHATHIERR; AP, RRGSIEOIESE RIAE

SRE EMT. HHREE;

B0k A 3 PURRME R SRS
14



WO 2024/099313 PCT/CN2023/130232

ARIERBRAGF IR S FF LR,
5. RERFEKRK ALY —F AR MERFARRBILFREASL, L IEET, TS

NN 2
C = E Skfk/ E Sk
k k

I A N RER T, & X T -

2
k

AP, S ATHKAE OMME, fATES kK ARE SN B OME,

6. WRIBRAEK | TR — M AR RFREBILPREEZL, ARFEET, ZHitER

—% Linux #1F A AMIRF B, L%HILERL—EHRARNK %

BILAT H ARKRR P F15 &

A Linux 4815 & 2009 ALSA a0 0, Adstek e, R EREAL

M ALSA FRIR A4 B 8B, A 2 ik B E 3R Y S 03

WL STV R A M FA T R, RERETTE, UAFFREFRAEERERT
#HAE,

7. RFAAI R 6 LM —Fr = LR B F AR EILFE A%, R4 infe T, £#{TRA
RART, AP FELRITUATRE:

GH & IT] PR BUY &

3 Eb AT R B 698 8 4 Bt 1) e B AT BT ], E A R AR £ AR HUR A, Al B AT
R F, EFARBRAEn AT ARLEOHES; P, n AFXHENET 0 KA,

RGBT BBV S AT FMA BRE o ZATE P 49 A SR8, F A SN F %P fodh il
R UT):

BB AT 8P4y FIRE S BB A N A

BHE NPT HRAUIFELBRALE 0 A5, B RBERTHE, FEAER kT

R B IRA,
8. ARIJ/AAI R | ity — A x LM B A 2L 2 R %, R4 T, REFEEEZES
BHAT & B E 4y BAK P R O3
RBCORE B, RIBRZERRBRIEILGXT 5558 £P, XWEELOEEILY K
M. M. BH EEBEARRELBERE T AKX TRXT 200585 247,
ARABAIALAY AR, RO RX T EAE VAR AR A AT R T 69 2 10 =4 L AT

15



WO 2024/099313 PCT/CN2023/130232

WABZ LR HEXT MBS, RBEATIMBHTIRFEINGT S,
9. RIBRAEK AR —MNZARWMRFREBNLPEZL, ARFEET, RETHY
H A KT
Height = Ly_y+Ly_p+ Lp_x + Lg_p
ATRYMERE, AL THGKER-FHFIRAGTHKE, BF:

Lp g = (LP—KL + LP—KR)/2

Ly p= (LKL—FL + LKR—FR)/Z

HA, Ly MR SR AAMT A ES, Ly p NAAMT SR EF T X695,
Loy ABFTHEFMAEN SIS, L HEAT LB ERT A2 GRS,

10. 4o A E- K 1-9 £ — R P ik 09 —AF Z I 5H 0 B 45 AL 3L )LAP L A ey B3 7 &, H4dis
AT, AT I RK:

BEHRERMGEE, P, mHEEA—6 Linux BEZRGRFE, L%m11&2
— G EH — R IR B AR AN XX E

PBREAKREA TR GG HE LR, RIBETHA TG FIERFNLLZIREA
=R EZ M8 R E R E30E,

F N HAR B F o7 om IR A LARERA D AR HAEA,

16



WO 2024/099313 PCT/CN2023/130232

7

Bl (7t | Lzt gt | [ 11500 |

APT Vj [ '
Web | KubeEdge - - pr——
s | [owe® ]

‘ | |
ST Y PN
U s [emean | Dideme |

\.
e
SO TN BN S sk b IS ey &S [N [ TS s LA
. . L IR RS
SR, S ———— ——— —
| Cr )yt I | LS L) | I AL M |
\.
7

- A',_l, - { 9":,\{ /‘:‘l,‘l‘
P [ ceu |[ ~pU ] i LR | | Ao |
[ Gpu |[ FrGa | Bt Toopfpys | [ s |

\.

K2

11



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2023/130232

A.

CLASSIFICATION OF SUBJECT MATTER

A61B5/0205(2006.01)i; A61B5/107(2006.01)i; A61B5/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

IPC: A61B5/-;

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

DWPI, WPABS, CNTXT, ENTXT, CNKI: 42553 TR, B4 L, B4)L, B, 78, WG, (BES, 24, %%, =, B, 1hIE],
Y&, B8, L2 P45, 11 8EE /7, baby, nurs+, cloud, side, cooperat+, sensor, module, image, sound, neural network

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

PX
(2023-02-28)

LTD.) 05 July 2019 (2019-07-05)

18 December 2018 (2018-12-18)
entire document

entire document

CN 115715671 A (SOUTH CHINA UNIVERSITY OF TECHNOLOGY) 28 February 2023

description, paragraphs [0061]-[0147], and figures 1-2

Y CN 109982046 A (CHENGDU YITONGKU INTERNET OF THINGS TECHNOLOGY CO.,

description, paragraphs [0046]-[0078], and figures 1-2

Y CN 114528987 A (SHANGHAI INSTITUTE OF MICROSYSTEM AND INFORMATION
TECHNOLOGY, CHINESE ACADEMY OF SCIENCES) 24 May 2022 (2022-05-24)
description, paragraphs [0007]-[0048], and figures 1-5

A CN 109008440 A (ZHONGXIANG BOQIAN INFORMATION TECHNOLOGY CO., LTD.)

1-10

A CN 114172809 A (CHONGQING UNIVERSITY OF POSTS AND
TELECOMMUNICATIONS) 11 March 2022 (2022-03-11)

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application
earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

wr

D&

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

> document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

> document member of the same patent family

Date of the actual completion of the international search

08 December 2023

Date of mailing of the international search report

14 December 2023

Name and mailing address of the [SA/CN

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2023/130232

C. DOCUMENTS CONSIDERED TO BE RELEVANT

entire document

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 114564312 A (BEIHANG UNIVERSITY, YUNNAN INNOVATION INSTITUTE) 31 1-10
May 2022 (2022-05-31)
entire document
A CN 115137324 A (XT'AN JTAOTONG UNIVERSITY) 04 October 2022 (2022-10-04) 1-10
entire document
A KR 20220092761 A (KKLEM CO., INC.) 04 July 2022 (2022-07-04) 1-10

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2023/130232
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 115715671 A 28 February 2023 None

N 109982046 A OSNly2019  Nowe
oN 114528087 A 24May2022  Nome
oN 109008440 A 18 December2018  Nome
oN 114172809 A 11March2022  Nome
oN 114564312 A 31May2022  Nome
N 11513734 A 040ctober2022  Nowe
KR 20220002761 A 04July2022  Nome

Form PCT/ISA/210 (patent family annex) (July 2022)



Elbrfe = RS EfrriES

PCT/CN2023/130232

A FRETE
A61B5/0205(2006.01)i; A61B5/107(2006.01)i;

A61B5/00(2006.01)1

WRRERR LR 0 2apC) 235 FIRHR R E R o JEFapCpyfp -2

B. F 2,

ORISR E GRS BR ZN 26 5)
IPC: A61B5/—;

SRR R AU AR i AR B SCERA SO 3% Sk

FEEIR S 2 &R R BUR R SR E R 498,

DWPI, WPABS, CNTXT, ENTXT, CNKI
W%, =, B, WA, %, =, sk

image, sound, neural network

R eI (O6ER ) )
R TRY, BIL, B4JL, B, P,

2%, V]’ZF?XJ baby, nurs+, cloud, side, cooperat+, sensor, module,

P}L , {gmﬁ? , /glﬁﬁ ,

C. I
2% A SIASCHE, E, FEEAAESCBE AHFHIAR ZR
PX CN 115715671 A (EFFHE TR 202342 A28H (2023 - 02 - 28) 1-10
IR EE[0061]1-[01471E2, ME1-2
Y CN 109982046 A (X EP ZBEEM B RHR AR AYE]D 201947 A5 H (2019 - 07 - 05) 1-10
WEAH S 5E10046]-[00781 5, BTE1-2
Y CN 114528987 A (RERIS PR FIEM AR SE EBARFTTHN 20224E5 H24H (2022 - 1-10
05 - 24)
B &#510007]1- 10048 BF, FiHEI1-5
A CN 109008440 A (FhEEE(E AR AR AT 2018412 H18H (2018 - 12 - 18) 1-10
554
A CN 114172809 A (BEFRHFE ) 20224F3 A11H (2022 - 03 - 11) 1-10
_______________ s R
A CN 114564312 A QLIS IR R FE = QI 5T B0 20224E5 A31H (2022 - 05 - 31) 1-10
554

HEZS e = I

TR E R

* BIFCIHIO R T R EORA O 2B AT, SR eI, () TR
A I BIRERATE R T I Bk S S S0 i SRR T e U

“p” BB AEERER BT RS “X” %}%E%g%’gx%ﬁ $?E%)%17XT¢ IWEBEREFI AR
B LA 024 K I AR S e F) Y’%%#%m by ;ﬁxﬁ%g _gEEsaEETLGy
v TR LA R KB T, SO 5 i ik
- E%ﬁ§ﬁ§%m&%@%@%ﬁﬁﬁﬁﬂ%%xﬁ(@aw %%%Eafﬁﬁﬁﬁﬁﬁkm W B, SR
07 WRAOKATE, (A, RASHATRATFHH & FIRTAIIH

ep A4 TR IR T AR RA S S

FElrt 2R bR sE AR H

Elbrta =k di e H

202312 AsH 2023 F12 H14H
[SA/CNAYZFRAHEE Hik ZHE R
iR EE R AR AU B
FRELH L BT e DA TP k65 100088

HIESH (+86) 010—53962402

PCT/ISA/210 F2(3E2T) (20224E7 F)




Elbrfe ik S S
PCT/CN2023/130232
C. I
Egilly SIASCHE, E, FEEAAESCBE ARFCHIAR ok
A CN 115137324 A (FHZZZZB R 2022410 H4H (2022 - 10 - 04) 1-10
_______________ S S R
A KR 20220092761 A (KRKLEM COMPANY INC.) 20224F7 H4H (2022 - 07 - 04) 1-10
554

PCT/ISA/210 F2(3E2T) (20224E7 A)




[Elprt = e EEEE
FTEREEMEIEE

PCT/CN2023/130232
o3I PRI P ha AR P
CN 115715671 A 202342 H28H T
E l099s2046 A 20097 AsH x
N 428987 A oofipsF2al x
N 109008440 A 20lsfE2isH x
N U472800 A oofE3AUE x
o e A ooiEsAsp x
N 1137324 A oofEtofal x
KR o006l A oofgrf4H x

PCT/ISA/210 ZR(RIETRIMIE) (202257 A)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

