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Raspberry Pi 3B+

AT 196

DGR TR AL M

BLE [SRIEL TV RIDALU Y DT —4%1851=HICIE. GATT ISH#-TREETILENBYET . ChET
ST=IZ, BREY—ILA gatttool AXUFTY . AR Linux AT AICZZOARUFAEFRTVET
L ORI DIEHIEGRRTEALIEH T, ZRIXFH (T DU Y TY . G Raspberry Pi Model
B+ TY, Raspberry Pi [Z[3 BLE D#EEASHY . T DEREME OS IZIF gtttool ARUEAEFNTLET DT,
CORBICEFFRETT .

FARCEFETRLE2TO LY —ERLTHEL Z, CCTR ZORTRISRY B TOEoH—
[2DWT. RERFEREHBLES .

SRERFIA 1

0 <D BLE F/\A RERELEY

### sudo hcitool lescan Tifi < MBLEF) (A R&# Y
pi@raspberrypi:~ $ sudo hcitool lescan

LE Scan ...

68:AA:E7:68:BB:17 (unknown)
BB:17 (unknown)
2B:89 (unknown)
2B:89 (unknown)
E8:FF (unknown)

A6:DB SLICE-0R4]

AT 198

EERFIR
O § sudo heitool lescan MDAV TREDMD BLE T/AAREELFET

TINARBHAEESNTOELBOIE, [(unknown)] ERFENTNVET, [vivosmart 5] ERFENTVDS
OH, BROEEEOE Y —TY, fiiI<—D[SLCE-ORA]ERTENTLZDF., BIOBEHE L9 —TT,

ST Y —OTENGA DU GRED ERETERI LA MY FELT,

196 198
gatttool (C KB DHEDEISERE SEERFIE 2
0O ) RICHER
A R (IR
gatttool -t random --device=E9:B2:00:B0:63:5D --interactive
[E9:B2:00:B0:63:5D][LE]> connect
Attempting to connect to E9:B2:00:B0:63:5D
Connection successful
[E9:B2:00:B0:63:5D][LE]>
Yy —
e < VNCiEE > O primary D> RTF/ (A RBEDOY—EXEHARS
N V
mEmS RERIT —_ ##H#GATTH—ERD—E
Fem——— [E9:B2:00:B0:63:5D][LE]> primary
attr handle: 0x0001, end grp handle: 0x0009 uuid: 00001800-0000-1000-8000-00805f9b34fb
attr handle: 0x000a, end grp handle: 0x000d uuid: 00001801-0000-1000-8000-00805f9b34fb
attr handle: 0x000e, end grp handle: 0x0013 uuid: 6a4e8022-667b-11e3-949a-0800200c9a66
attr handle: 0x0014, end grp handle: 0x0020 uuid: 6a4e2800-667b-11e3-949a-0800200c9a66
attr handle: 0x0021, end grp handle: Oxffff uuid: 0000180d-0000-1000-8000-00805f9b34fb
[E9:B2:00:B0:63:5D][LE]>
SRS 197 RTINS 199
gatttool 2L HIMARDIFERE EERFIE2
LORF, RBETBRORBEERLTNET O R TELT/IARD MAC Address [E9:82:00.B0:63:5D] Zi8ELTT/ A RITHEMLET
DAY BLE H—/A—EL TMAKE BN D T, Th#E Raspberry Pi TRIELTLET, @. FF TIAREBELTA VATV TATEEHETIF0I, gatttool ZRBLET .
Raspberry Pi (&, PC M5 VNC L TA—SF LT gatttool ATV FERTLTRIELET . @. RIZ, ZDTAARIZ connect THEHLET .
SEEMTEHE Connection successful ABE>TEET
O Rz, primary ARVFERIT DL, THRARBHFOH—EZRD UUD HB->TEES .
COT UTFISRS BHOT] ISEALET .
attr handle: 0x0021, end grp handle: Oxffff uuid: 0000180d-0000-1000-8000-00805f9b34fb
ZOFTOERID uuid: [SFERA D8/ A hD FHLAHT (180d) (FILF) &, DL Y —D Y —ERXTHAHZ
ENEHBTRESNTOET, ZOY—ERDNAURILIE [0x0021] £0TVET ST /A ADLIEE
HY—ERIZFIERTHNIXELYES,
197 199
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SRERFIA3

[ EUgU7H 0x0021 ZIEEL T, characteristic Z—H&RreEF .

$ char-desc 0x0021

[E9:B2:00:B0:63:5D][LE]> char-desc 0x0021

handle: 0x0021, uuid: 00002800-0000-1000-8000-00805f9b34fb
handle: 0x0022, uuid: 00002803-0000-1000-8000-00805f9b34fb
handle: 0x0023, uuid: 00002a37-0000-1000-8000-00805f9b34fb
handle: 0x0024, uyid: 00002902:0000-1000-8000-008059b34fb

AT 200

RERFIAS

O Sh o8 (FRIE2—RNTEIL) 0x0021 ZHEEL T, characteristic #—BRRSEET
FBHEBITTRY KISV DH D F1E(E (characteristic) SR> TEET
CIT ROATITEELET

347TH: UUID M5EEEAS 00002237
4fTE: UUID M5EEEAS 00002902

SO TFEL4HT 2237 (DR LES 0x0023) (F. DL H—DREBEEL THEEICRESA TOET .
4TH® 2902(/\UF)LES 0x0024) [F. 1% T Client Characteristic Configuration &
EBESWTOET,

T

RERfER

BB EIDMAES Y O T —4% eatttool TRBTEBOBFERLCVEY . EATHEO PC BEDS—
SFLTARURERTLTOMEREMBL TWAHFADHNVET  BITEALIZLOERLTVET, BatE
YTl DAY 66 NRRSNTVFET  ZOFHI—IFILORRICIE [168EHTI2] DRF(FHR) A
HYFET . ThiF (102 T66] TT. DFEYLIAMN 66 HIFTETVNEIEAHHYET

200 202
RERFIE 4
(] UUID 447 = 2902 %45 LT characteristic Z#A TH2
### UUID F4HiiAf 2902 @ UUID Z45E L T characteristic £55A TH% &
[E9:B2:00:B0:63:5D][LE]> char-read-uuid 00002902-0000-1000-8000-00805f9b34fb
handle: 0x000d value: 00 00
handle: 0x0013 value: 00 00
handle: 0x0019 value: 00 00
handle: 0x001e value: 00 00 b
handle: 0x0024 value: 00 00 =
[E9:B2:00:B0:63:5D][LE]> BLE @*ﬁﬂuﬁﬁaﬂiﬁﬁ
O J\>RJLES 0x0024 (C 0100 ZEBFAG &, DV LEHNEMNENTS |
[E9:B2:00:B0:63:5D][LE]> char-write-req 0x0024 0100 <---LdB#iEi%>THa ! ESP32%fiL = BLE B{E R
Characteristic value was written successfully
Notification handle = 0x0023 value: 06 41 <=--2) o NEDS LI (Hex)(0x41--->65)
Notification handle =
Notification handle =
Notification handle =
Notification handle = 0x0023 valu
e ] 201 e ] 203
ERFIE4 BLE O#RERERRER
O UUID F4#7 = 2902 ZETEL T characteristic A THHEEDHRIZ, LD DFIENES>TEET CHET, Bluetooth SIG TEHINTLVS BLE ST HHEHBER TEELL, ZLT, Raspberry Pi £LM53
DEA—STMALL Y —ITERL T, Lo — AR T AIMART S HIGTED RAHEFELI, LHL,
O ZOHROD., 4TED/NAUFILES 0x0024 [Z 0100 ZEEAT &, MOMKISMARASBMENTEET CREBRYEDPT VSR TAICLT, EROMECEDLIITELLAT, ThA—BFLEECHTT,
COLA%IE (16E5] T AS 0xat (X [10EHTE5]IZHYFES _ N .
EAOBE L. EE BISIEE > TOET, COBETIE, BEATFITICHS BLE ISHBL TS T3 ESP32 LD AR H—DRDYIS(COBA
TEEMAE Y —DRFTIBN>120T) RIEE Y — BME280 ZAVV-EBRVATLERELTVET,
REIZRBOFFERLTOFET
& oY —MEGLIZRIEES BLE AV TEEL (GATT Y—N\—D#HEE)  BHRICENERELTRTT S
(GATT U547 DHEE) Y AT LEFFET S LT, BT THEELIS GATT T OMOEHIZD
WTHERBEREHZVWERBNET ESP32 VSV, RIBETAFHLRIFT, 20T AT TLES
B TH, FITANDIENBHTLI COVRTLANRMETENIE DELL Y —[SEXTHERALTILTUX
LAFIATEBNDT, COIAAVV AT L(BLE $#—/3—& BLE 9517V ORFISOVWTEE TS &Il
Flizo
REONFIL, smmw:/sa%nﬁm O [BLEMIE] DET, H50-—UEH>THALTLET DT,
ThbEIE Yo [TV BIRAFIR] ZRELTL <&LESP32 EVNSRAAVDEVAPRREDS
i H&Bawﬁﬁﬁﬁctgiﬁ BLE BIEDFHLENFITKERVET .
201 203
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BLE BEQEIFRE

e -
ESP32 BLE Client

AT

BLE i#{EDEERER

BRI, [TV B APIR] THTof= BLE BERBROBFFERLTOET, £ LAY BLE ¥ —/3—(RIZIF
DR Y) | FRTABLE 547U (DHMERET 5 /a0) TY .

ESP32 BLE —/S—[EREAN T, ESP32 BLE /517U BREANDE, I5AFUNEADIHS
BLE TF/N\ARDRAF YU EBIIELET . ESP32 BLE H—/\—h R DM 5L BLE BRI T—EHMEICH
Loy —3tBlETRREEHLET .

ZOYATLT, BLE —/S—2lMEE S HBYA T oM TURIE, HFLITHS P RTLAARTEEST
Fo REIZMAES Y OBIERLTVET  SEAOEFOREMEZENRTIE RADLS LY —F
AunTbiat Y—BRERKETEESTY .

204

IoTRAFED2MFE

DETHEERE

AT

10T FAFED 2 k(5
CITHE DERE=S— VAT AICBEGRAEREEFLO T VAT LOSHERERBELET .

206

R > Yl

REDRARTEE

IRIERIEDS > T

RSB Y—
SRR

DAY OB

MS5StickC Plus ELVS AV E, THISHERT 20 Y TIRIBEAET 592 T ILEE>THELT,
COEIHFHRORHFIZEYDAZILERE T HLDTT, LED OBIHERHT HHANHYET,

L —THRIAMERIEL T, ThE MQTT ISEAIE, SR TOMARELDRENTED LSS
&Uﬁ?’ ETRAL TS0, B ROAREEICFEFAEEO T, Dt 4 —RAlIIFREDRE TR
[ZAVLRTVSLOEFIAL, ZhE BLE Y—/\—EEXNERBTITOINEHN L TRILET .

205

IoTRICHEIRHEE

IoTHREHHES DD ICHBRBEREZRDESDTY
O IoTRTE. DEE>Y—EOlEE (BLE) 215
0 HEgLIMESZ A >5 -y MEEHTY —/(—(CEHB
0 9=)—& BELOMEE Y —n507-9%ZEATS
0 P—)— 79— BELTRRTD

REERFE LIS RT LARROBEBRDOESDTY

[ BLE [CHIGUIZHEBDOA —A—ROLEE > —HSRIEL TLB Z L ZiiliR
&3

O i<+ I>%FRTS

O {BL. E2Y—&R3T) A RDBRERRTEDZED

0 fBL. BEOEY—NS1DEENHIC SW HE

> INSORMEBLITAI M5AtomS3  ZiEiR

SRR

IoTRIZLELHEE
O TREMRT H-OITBBELGREERDELYTT .

&1 (BLE) Z4T5%EN H B,
0 BMELIMAREA Y E—FyMERTY ——ITEHIBENH S,
0O Y—n—& BLOLEE S —hb0T
O H—N"—F AT 52— ELTRTT AR ELHD.

U REEMRELS AT AREOBEEICOVTEEDET .

WEMREN TV S0 —(E Bluetooth, BLE, ANT, ANT+ IC&BEIERHMITIBoT=T /N1 RANRE
LTUWET, 1AV, ChoDBERNICH--T OIS LERHTIRENHY  RETHIICIFTOrL
ZEFLTHSA TSV ERAVDON — B TT CRBEISBIBRMARESNA TV AT LLNBHENDT, ChEiA
LTEDFES)  BISRETALLA TV SIMAEHIE, Bluetooth £\ BLE HIEDELDTHY.
ANT/ANT+ SEDHD [EEHNTOER A, TEHS BLE [SRIGLIEHO A—h—RO DAL S —RE
LTWBCEERTREL TRREITICLISLELS,

'L‘?E‘t/‘f—b‘%'[}?ﬁﬁ?ﬂ‘lﬁﬂ'éf OIZF, DY —E 1% 1| TBLE BEETIHENHYES . O
HEEERE 2 ERRDAVEL—IRREITFYET  LIzA> T —B 8
NaAVEL— 7§-§ﬁﬁ'§'62\ b(ﬁ:Uﬁ‘?’q ChE PC TITSCLIFRIL . BALREL->TLENET . 22T
COMEETAYAAVE1—R(TAAV) TITIEITLELT=,

VAV, BLE BEISHEL TV EDEANDRENBHYE T, F- BIELTLDHEF (MEEV Y —)Z

RBITERLIICLTHDELHAINT, oY —F NI RO TAT7 A VFRNHRTEH_ENBRENET
THACRTHARELLD, DOFY, BRRTHELE THXFORTMNTESIELNBETY, AHE T, AFKIZHE
LB THAD DMLY —0hn s, HBOLY Y —ERIRT HIREEITI1HIT, SW AN LBAITBYET,

ZOESBERELTHT (AL ELT M5AtomS3 EVNSEDEHSEITLELS,

O LTHTE. a4 —&

207
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IoTREIF D2

2% X FREE

ToT#FAFED 15 {&
BIZ 1T RORARKDEKBERLES .

B2 DAL Y —EEHITEML TS HAERL, €0 BLE BEEV/IVTRIIRYET . TORIE,
BT S AL TVBOT, TAERYEHL T, A2 4—F vk LD MQTT H—/3—IZEYFES, MQTT 9 —
N=~DEEF. (VBTG R DE(IVT TEDNET,

2B—FYMZIE, OEFAHLERENTINS PC AN RT LM MQTT H—/—[2FfTEh iz Avt—
/’&ﬂi LTUWET (MQTT-1), RAAVEBISERI QLS Y TRTENODEBEE T AvE—JF. 20
PC TSN T, R1aVERFIT5 ID(VIMII7CEFIEELTLD) B TohET,

A2 0 ID [THIET BIEA (MQTT-20FRA) ITHEALET .

PC TlE, —EHMC LISRBISNBIRIHBMLTVET . TORRIH, B4 LRIV TEH T T, RET7
AVITRELETS . CRUDMERELORT ERYES . OO EH T, SHEBIZIY L TRHTL T L oSV
TFANERO>TVET

PC Tl¥. 4320 ID EXHIET BAML BRI DE=FEA L OB, DMAMERNSERLET . CONE
(£, MQTT oA E—CEREHT 552035 TLT— BB LISRBIND2R I EEFRMICHTOE

COFSILTE=SBENEHSNATOET . BI@ElE MQTT OLEAEFIBL TGERRMTREShES .

IoTHS A5 LARBH

IoTHRS AT LRI
SEERARLI-VAT AL BEERRLIERRITS AT LEMAEDEBERIERALET .

208 210
HR18 U7z DR #aER D RN FAFER
0 BgURMEsEBRRRS 5T S TESY—HIECRS =
O DESEF ST —IBOTI 7 AILELTRETES BIENRREE (77 7) DY (RSHED
0 CSVIPALERT OJEF3
HFOLSE, I5HEBRRS !
Ui
] 209 AnmmEEsaTErE 211
RFLIDIEBOTY R BAsEH
O RELEVAMEERRRT oL TE4—HEEITHYES DHERIE. FEERFELIEYRITS AT LAORITERRIETT . EoTVDADERER. FHEHSER
O DEBETOINT BN TIFTAIVELTRETEET (BR)HBEMNTNBIERD N BEBNVET  HREHLENSAVABYET A Ehéi?iﬁwﬂ&&bf,
O CSV I7ALHRT OJETHILIZLET ZOBHOMERSE. BN SHALTZOAREELDOT ST (FETIOY %
LB ERTTOAEADNYET , St DIEEERE—FITHoTLY
DRI, DTS —TRENIST AT —2ELTI7AVRET B LICRYET . T7ALIRFT B FATURELTRAAVAHNTOET , T1A A BLE H—/\—THBBEFEHIEEL T, 4517V hERY,
ICEERINCLA LT —HERYET A, bbbt 4 —ADAREBNT 52130/ ERML TV EE DIEBEAEZHTRY ., TNEALE—RYMEBT MQTT 4 —/—(CEoTVET,
ADT, ERDUBRIENODF—ATHEMNE DY FELE Ao T, YRTATEALE— R DE
HE@RIZRTMAEI, MABATAZANRYISHELTEVT, 0T 77 )LELTREH T RIS LRS LORTRLTWAEEE, 20 MATT 4 —/S\—IZEHL T MQTT 95472 hEE-T, MQTT H—/3—7H
VIEMFTRETIIE, REOSAIV T TRMTESCEITRYET, TTAD, CSVIFA LIS, Bif-H SILEHAEFENTND, Xyt —SFRHROTVET , RIFRo Ayt —UPOLARERY LT, B
AfEmEhi-T—8%RHRTHLISLEL, DIDEEL T, BBO LISA—N—LARRLTVET  HR=00 LW\ S04, BED DR TT , EImRiEE
BTV EEORIEDIAL AL ERLTOES, BEEOER TREDDARLANET OV TEIZRY
csv 774”/(?’71‘!:: BRYBWLEF T, BRI Excel BEITEDY FILLE, M HICMET HEATEE O—LLTWEET,
F, Ef RICBTADS AT LEFERBEL T, RGO I7/VE  HEDBNO FT—HELTRET 52
CHE AR ET
209 211
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DIRMDTRTR

DAL~ (BE)
= e

AT 212

DHMOERT

EHEOOERIE, PR Y —TRGTEET A BHLAA LR ERD IO L, EHOEHIZL
TIEFTERNETT . FIBFHEDTERACIETHEAMENYLET iz LFOBELHIDT. HEYH
HITFHERTERVEBVETS,

ZOVAT LTI, PC TMARERTLTNANDT, JODI /8- PREFLELEICEEERTT ST
TEBZDT, AEPLERAMLL OERTHAIE EBBMLTODZHDAEH, FBISERORFLOE
HERET HIENTEDLSITHYEL,

212

M5AtomS3  DFENT

AT 214

M5AtomS3 D#EFt

BLE 547 MZld. M5AtomS3 E{ENELT, SO AU, ESP32 LAHDTAAVARBESN TLT,

124 X 124F b DHS—RBHEBENTVES . RETALVZ ESP32 Y12V OFIRBENTOFEHEZIET

BIRLTLADIE, BLE 257 hELT ESP32 BLE H—/SA—[HE#EL T, B E R (D AR EERE D
MAE Y —EH (RRRTREO—FT)ERRLTVET, COEERF AX—F Iy FELMEREE—FIIL
THEALEL. RERISESHHODEREE=S—T DRI ORIV EERBHSEET .

214

RTINS 213

E=SE@OH
SEESSOEBERTAERLET MBOMERERTT HILNL A BEICIEORTATEDLS
ELELS, EEICIE, RED B, HLRRLTVET  COBEEF, 102 —RyMIHEHEL TS PC
AHNIE EENIBHTL MROEHSME DO LMEREILET SN TEET,

BITHRALL EWRTOBEEE RICRTT DL SLDADEWDOHFLRHIEMNTEET,

COVBREBRTO L AT LK, Python E3E. EIEMHEAICIE PySimpleGUI £V THRLEL=,

=

213

EZIRTOHRTF

RTINS 215

EZSRTOHTF

I, REICBBMLTVAHFERLET ., EFIZHADE. BLE 54TV MED T A (M5AtomS3) TY
1535 1=V THADDABMN IAAL LEZABEICR TSN TVET .,

215
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EtE > 0EEAN
RSN TOHL L Y OEER

AT 216

DY OBEAR

DMERLIOICE, DALY SEBEETILEAHYET  BE—RISFIASATOIMEE S TD
HMENPISEEL TV DLDIE, FEALD Bluetooth ZANTEEZLTVET , Bluetooth IZHL DA
HABY. MAREBYRT LAERRT AL TALORBPLENEERLTEC LN BETT,

Ealle Szt

O FERBRICK D, 1300mODFERERE
BRENTAIL

#1300m

AT

Bl5EpERE

Bluetooth (X[ SEE AREE NS A EENTLT A —T (A RM IV T PVIT STV T AR (DALY
HHIOH)BEDRBEMTOEAMFEEAETT . LHALINIL Bluetooth DBIEEMDRRICLHLDOTIE
HYFELA EBRICCOBEESE 1 km LLERN PR THEEL . 200-300 m RADBIEHERIE+5 AT AL
T LRI L OFEREAE L 100m Bk EB>TWET, Fo TOBREBHPZOHRT. KRR HE
[2&oTEREhTLEIENBYET .

3815 T. Nordic 40 Bluetooth EEATIE, REL D RLVEELALTHRR 1300 m
H’éhf ﬁﬁ"ﬁ’(ﬂ))ﬁﬁ'ﬁ(_ﬁﬁ’(aﬁaf EVSRBAHYFET .

216 218
Bluetooth Bluetooth 53w & BLE
O RIERREEOIE TS Bluetooth @SATE. FLALCDANO TS,
% Bluetooth MBKIE(F 92% T3 ENSHERREHS. [ 555 aBkmoot Blotooth LE
O R TR AOTIRRECEHATNTNST/ A RICE, BEDIEE L TFED LELLid LIS 24tz
K57 Fv LB 78 40
OIR—ODORENBHSNTND. Bluetooth SIG £WSHBNZOREE(T> e s L VA HiMbgs | 3Mbos iMboe
W3, [ 2 7 0 A OTMBps / 21Mbps | 2TOKbps
[xEdh R |22 5mw agBm 1 OgBm KB,
& Bluetooth (HEIERHRIHEINIEL FTES | | I8 18 e 7/ € f 2B |mx7es B THE
> BFEHALC 1300m DRERET.  Bluetooth iB{ENYE < T EAREEENTLY NPUSTBE 6] AFuay
® AN o bHAL |10z4 Oct 2510t X1 Oct I 8 bit|c
BAR GRS | 100mLF 100miE
Tiw - um‘ﬂm-‘ RATERB Y~
oth LE 8. 20082 ;’1' &;w 1Blurtooth¥» J EASy DI
bps. S00KLps. 125Kbps
M £2 T 100--400m
AnmmEEsaTErE 217 AnmmEEsaTErE 219
Bluetooth Bluetooth 53w & BLE
Bluetooth [, 23 DELAL VI FHREE DRBEL THA BB THRASATLSEERETT . & HIEEAIE BLE EVSIEERIL-CENHHEBLVET BLE 4 Bluetooth HHED—DTY , BLE [
HHEEDT—42%EZTIDAIEED Bluetoothit i T/ A ADEAAIREMFRIIL T, ThdoE1—H—IZR Bluetooth D—#REL T, /N\—3 4.0 ADBMENEHEBENDBERHEITAEOTLVETY . Bluetooth £
L THS57=8I<, Bluetooth SIG (Special Interest GroupMB&) EL\SHBELAS, Bluetooth RGOS T —oKEE CRIEMSEEEMEEALTLASO T A HISEERBNOIHIHESHIHLLVERISE>TOET,
EROTNT, CHIES>THIELTW AT NI RABEMTOERERIET 2EBEIT>TIET . Bluetooth HEROFMEED[ERELYLERENOHIRZEEELILTLHDT HL Bluetooth MDA MRS, (18
DATT—HFIFEAEDHHE>TBTLELS, Bluetooth SIG (&, Bluetooth D E#k{ERL, HEEMAMEDH HISEEFZTEEEAL T0F8H, ChERFIT2EMT [BLE] ISHLT ZALURTDRHEZE [Bluetooth V5
#BHEKR, TIURERGE RGBS RMORE L LHEETIFEFEREAO TOLET, Ly9] ERATRBILTVNET , {E:43 B =Low Energy TIH\D Bluetooth Low Energy = BLETY .
HEDE Bluetooth [ETUIYUEWNSREDHRTOSTIRELTRBEARE—RLEEHTTE AN, £D #1998 Bluetooth 753w/ & BLE D HLEEFLDHT-RE RLET . BLE TIFT—H#mAL—MIEFLT, 7%
FEISBEER. BEUAVE1—2ERKF54 (BM/ AT IL/TY 9V /EZ /Nokia) [Z&Y Bluetooth SIG A EEOT IR A R LA T NS TOET, UL EBEAOKIELHHARESN TOASERD MY
BiEh#ELS, FITOVITIINTNAATR, BEFEREEET -0 IBHADRREFRBS OHEBEEAH, KBS
HYPSNTOT, RESEMERB TIELLEEWSBRBFHMERRLIZLO TS ShH oT T/ R TEHSEHT
[i&&e] SNTRAICEDNDESITEYELT,
FELLRDISSEISTUR—9E/ NI x— (RO DFET) Efi—LI-FEIED 4% MHarald Bluetooth
Gormsson) IZIE, #EDTALENBY, ThAF—9TN—,TL—DBELTVDT, Blue (FLY) Tooth BEICERBALf= &SI, F—4E5%EL—h GBISERE) [$ 1 Mbps T, /N\—C3 50 TIEEEE— R TOIR%L—F
(&) IBluetooth] EFFFNDESITHS1=F5TY . BRITH>T ICOTEIF PC LIHBIERRE I IRE MR [£2Mbps|Z7F> TWVET , FIBIEEEIERMD 400 m [SETERENTVFEY, Bluetooth OIT #k(E
VoY TH—LEIELTWAELRLTH D) LT, MDY —7 T4 J 1B LEA [Bluetooth] DBHEREST [Bluetooth SIG] THHFENTLNT, TOHARFHTLRHIEMNTESLIITAMEATVET,
WzZET COMMED A Bluetooth [T Z5TY
LI, L O Bluetooth SIG 0 WEB EBKHTHELLS,
217 219
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Bluetooth Classic & Low Energy
O EROBUEZE Classic &L T, HEBHHIRKICHIET S Low Energy #i8Z%Z5313T

na.
* MECERERPRVOT. HEBEETER.
Bstosth® LowEnatgy
[ R
A s | . — .
g2 1 Bluetooth®J4 L 279./05— : https;/www.bluetooth.com/
O ] 220

Bluetooth Classic & Bluetooth Low Energy
Bluetooth SIG TI&. Classic & Low Energy ZLA FOHICEHELTVET .

[ Bluetooth #53v% : [Bluetooth Classicld. Bluetooth Basic Rate/Enhanced Data Rate (BR/EDR)EHIT
(341, 24GHDRASH TUGLER - RS- EAR ISM) BB TOF v 1L TT—2ERM)—I0 T HE
BADERBTHD, KAV Y— - RAULDT /A RiIEE YR —FF ZBluetooth Classicld, EI=7 A
TAA AR =SV UERRICY HE0ISERSH, TAVYLARE—hH—, Avkhy, BBATY 2~
MIRTORDLER>TIVD, Fhz, Bluetooth Classicld, E/ XA ILTYUMZED
?—aiii£77’u'7—:/a>|:wml,nxéu ]

O Bluetooth {E T LF—(LE): [Bluetooth Low Energy (BLE) 1L, BIEMBEHBIEDI-HI=
BEHENTLN S, 24CHZ FU I £V ISM BEEHD 40 Fror L TT—4%%{ET Bluetooth LE %
BIE AREICHSREOERESHEHTUREHET DODOFRICKSLRREEREL TV S,
Bluetooth LE A% DBEMRS—E 4 R—tL KAV —RAUMNETO—RFr R, &5
[SBETIE, TA—RFF v RAAETHIRLTLVS, meshZhlz&kY, Bluetooth 79/AY—
. EEEDOBVARBELT NA R RV T Y OBEE YR HENTED,
Bluetooth LE (R, H5T /A ADBIDT /A RO, BB, FREHE TEHHEE
WA TN, ]

Hi#: Bluetooth® 7 /¥ L 7% /AT —: https//www.bluetooth.com/

Bluetooth (&, IoT 7/ SA RIZHBAISFIAEh TLBH . TREDT/SARDHRTIE, Lo HHOT AV~
T RF %% (RF &[E, Radio Frequency DT &AM T [RF EREILIEERERE BT D) (SHTRVOBNEN
HLTWS, ZOOHI, 10T THAARDEMFEGEEETZF. CORBBIOHRENHIFNBELLD,
Bluetooth Low Energy Tl fERDRELD(EREEHEIL THLVRMERE T HLTRELEBNER
BT, EMEMIELIF0IZ, Classic & Low Energy ELV3HI 2 DRI TIVD, COMIEITASTloT
FRARIE REBIETHEMERTESRLIUT /A RELTHRKETA TN S,

Bluetooth {1#&3
L2
N - B

DY —ER(CBIT B(TRE

AT 222

Bluetooth tH#%#E

Bluetooth ZFIA Y 21-0IZIE. ZOMMEEMEIBENHYFET ., Bluetooth SIG TIE, ZDIHHEERADH
O —RICHABLTVET .

BHASHTVSHHEOURLIERDEYTY
O https://www.bluetooth.com/ja-jp/specifications/specs/

LORFZDHHEOWEBR—C DB RERLTVET  COR—UTIE, KESDEAE (PDF) &SI
O—RFFBTEMTEET , COR—TETIZTRIO—)LT BE, Bluetooth THIEL TS H—ERNH B DL
HETEBRINTVAILA DN BERBNET .

HATIAVLRAYAVEEISLTEEEMOTODAZERMNTHI LR BBYELLA, COESHA—T 1
#5E T Bluetooth AFERINTNDIEIFEH>TNATLES CHURRDFIZIFZDLSHEMISFHAT
%. Audio Stream Control Service . S EENFRSI—7 v THHEE Y THLLATIVS [Heart Rate
Profile] 4° [Heart Rate Service] &L\of-{t#%E (D FHH) HALNTLET

BARLETYYITIE, HESD POF IJ74LHS 9 O—RTEEDT, ¥V —EOR—IFHHELT,
Bluetooth ZFIALTL\ST/NAROBESERBLTIELVERWET ., iBRY—r I+ M4, [Hands-
Free Profile 19] TEHEEN TLET

220 222
Bluetooth SIG Heart Rate Profile
=3
©) Bluetooth
| EEEESELE vl el =il ]
MEDWS ey ]
BluetoothlCDWTEM
HEART RATE PROFILE
Abstract:
= This profile enables a Collector device to connect and inferact with a
Heart Rate Sensor for use in fitness applications.
L e e 221 L e e 223
Bluetooth SIG Heart Rate Profile
A2B—Fh% [Bluetooth SIG] THRHFT B, BID WEB R—IAEYRLET, A—U LBARID [{H14] &T, Heart Rate Profile ZIRL TRRESNDHR—IITHIFF2ANES YU O—FLTEZORBERDL,
OHBEYY 17?'6.1: TNEIURERENES . ZOFADS (HHHE- M) LRIRT HLTHERAITT #i#I<E [ HEART RATE PROFILE ] EEANTHY. DI Abstract: EL TRDBZFE R A EH
FR=IJIBBHLE YET (EROFH) .
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1 Introduction

The Heart Rate Profile is used to enable a data cellection devics to obtain dats from 8
Haaet Rate Sensar that exposes e Hean Rate Senvce [1]

1.1 Profile Dependencies
ez
1.2 Conformance

This the Generic
i conformance 1o this profile is claimed, dupwmesmeme:mmmwmu

a5 for which support is
Indested ‘are subjeet bo versication as part of the Blustoath qualfication program

13 Release Ci

This specification is comontile with any Bileioath Core lion
he Generic Atiribute Profile (GATT) specficaion and the Blustooth Law Energy
specification.
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COHHENEBEERITRLTVET ., ZTITEROKLSHRBABYFET . HHEITRLTHFELT,

1 Introduction

The Heart Rate Profile is used to enable a data collection device to obtain data from a Heart Rate Sensor that
exposes the Heart Rate Service .

1.1 Profile Dependencies

This profile requires the Generic Attribute Profile (GATT).

1. #EER
O Heart Rate Profile [£7—4U %7 /34 ZA% Heart Rate H—E RITELTWDIDEE AL, T—5%
/ohBELSZTHDIZALLGNS,

1.1 FAT7IUREE
COTOT7AIVIEARBIETOT7 1)L ( GATT: Generic Attribute Profile )& EET 5.

1.2 BEEM

COTOT7ALISHLCESEAERSN BB A, COTOT7LDIHIZRATHDERTEN T

BHEED (TOLRRBAD) I/ELIFETH RPN TV BT TH D, FR—FHRENTNHLDIZDNT

ETOFT LAV EEHLLTORENISHL TRINEERT 5. Y R—MURENTLDLOISHT 2L TR

§§hjﬁgl,‘tkti‘/a‘zmﬁtt%#ﬁ%ﬁthlt. Bluetooth AZKMHTOT S LD—HELTRIET B1-HD
BETH,

1. 3 Bluetooth fHHkRAKD At
COHARILARRFETOT7 AL (GATT) th4fEBluetooth Low Energy AV MA—SHEHEEL . EAL
Bluetooth A7 tHikELH RN H S,

XEDHHETIE, GATTELSDLDOHHY ., ThITREL TSI L, ZLT, COEEERZDED (S Bluetooth 2
74ﬂ§&§§ﬁ1‘£n€&36~_eﬁ<'eﬁ3hrui?’ DFEY DMLY, GATTEWSFIEIHEA L, Bluetooth O
R S50 6;27};‘6?&;{60;?'9&\1&00& OATHRITRAFOTI—VERBTET HE
2BHIHTY .

GATT ( Generic Attribute Profile ) Di#&
GATT 7O 7 74
— #—F3Rsevice ‘|HOY-E2

—  §fE © Charasteristic <«———

WHOE

EE : Declaration

O GATT (Ll [#E#OY-EX]E
[EHOFEINEFNTVSILEHD

i * value

i N (e o |

R Descriptor

4 T Charasteristic
Assigned Numbers

— #—E2A ! Service
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GATT ( Generic Attribute Profile ) D&

GATT [ZIE, MO Y —EANEFATNZIEAHYFET . LORIE. GATT DREEERLTNET A,
GATT 7O774/ LIFEHD Y —EXTHAENTLAIELHYET FIAE DIAREFRERY. SHERISTD
F—BEEATVDTNARDBNIE, ZNIE2DDY—EREFOT /NI RITHYFET, F-H—ERZEHD
#514 (Characteristic)&f>TW\AC LLHYET . HUDELHABET HILT, L F—EOHAIMY O, #
BOHHGELTASHBELTHRTHLLARETY .

GATT FO774)LHH—E % UUID EVSEIY B TESASHY. SAUSIE Bluetooth SIG ASRHS 16 bit DI
DEA—D—ERBITRH TS 128 bit DEDHHYFES . Bluetooth SIG AR T UUID [FEDRBEHHKE
THBTEDOT, BT ATz gatttool TID UUID ERETNIE ZORBISE>TED LSBT /NI RTHD
M EDEFEY—ERITHELTNBDHHRNYET . WFHISLTH, GATT #RALTNST/SMRATH
NIE EDTNARLVRALEETT—47 VLA TERO TIEKAEINTLET . Bluetooth SIG ASRHT=
UUID [, [Assigned Numbers (FIY 4 TES) LW HHHE (ROATITRY) ICREAHYES (RASHE).

(COHEHEDURLIZTRDEY TS
~https://www.bluetooth.com/ja-jp/specifications/assigned-numbers/ )

B D38 (Descriptor) DA LNHIP BB (ATT) EX5>TWT, COPIS, UG AIBLIET 80 A2
TEHMEhFET,
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TR Drofie DENNES DD TOMeS: Ftar RIE SBNBO Sna COBENID! T Hear 342 Services by Ui
15 ihe devce hat messures heart tate and ofver foranon and T Collecior s the
Gavice 1Bt reseives the messcosmat and other data from & Heat Faie Sambor Last Modfed: 202308-13
: The Colscser shat be 8 GATT Cusnt TIBECATTY —/\=(C73D, #ibS | Heath Thermometer servos
LISBCATIISATY NS Py
22 #1100 | Hoari Fam sorvcn.
e the seruces
el
ot Hear o Sara
=] p—
'| 383 Charactoristics by UUID
| Lot Lissbias 20390808
Nota: Frofie mies are reseesenied by yelow boiss 33 senvices ie regreseniad by L g A —
crange baus A | isemedets Gl Provers
A Haat Rals Senaot itantiates o s sy one Hewt Rate Sandcs [1] and ™ wvaasr | wan e asmrmrant I
Instantistes one Device Informaton Senice (3] T
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DETAT7ALORE DAt 0 UUID
LRTAT7OLOBRAOBAE, L2 —EF—SRRBILHTENT, ROLSIRREATOET . Bluetooth SIG [C&Y MBS TV BHHBER DL, LAY DY —ERLHIED UUD (&, ThEh
21 &m O #—EZ = 0x1800
COTOTFALELOOEE: DALY — (RER EEET 5. DRE = 02A
DT Y — G EREMOEBEIET DT /NMATHY, AL V58— URR) BLEE I HLORIEBEMOT—5 ERBINTVET . (ROFHR)
%#ZHMS
HISHATHRBRT, AT HEESFIHEEL T, COLI% UUD AR TERIE, VIII7ERREL
< DALY —(E GATT(X1) $—/3—&%% TMARERBT B TEES .
© ALYB—IE GATT 54T UhElS
2.2 ®AE/H—ERBEFE
LUTOR(EDOR) FH—ERE 2 2OTAT7ALOREERLTNS.
SER:TOI7MLORET, BE (OF) T Y —ERFA LT (D) TRENTVS,
DA —BEE—DDDEY—EREAVREVRIEL, —DDT /A RS —EREAVRIV LT B,
LLE HHEOMEBELZRTT ., COTR RO2ANERTT,
O DY —(E GATT $—/3—Sh3 > I/AVHROEE T BLE —/\— ERBLTLET .
O aLY5—(&, GATT 454 FUM5 > RIS, BLE 5170k ERBILTLET .
ShiE, F—5ERDE (DFEY Y — ) H GATT fEHDY—N\—I2hY, T—2ER{ET HAIH GATT HHD U547
SREWSEB DR ILERBLTVET . TIN5, BLE BBICHSTUVEE Y AL T2 EHEVRT LEWE
FBHIIE, GATT H—/3—& GATT U5 TUMEAEBBERHHENSTETT . (ChERT TIF ESP32 ELVSTAIVT
ToTVET.)
¥1:GATT [ Generic Attribute Profile DESTRTd, 7 kY Ea— b #BVTF— 2 &MELT 2 HERVT 7Y
r—aYMTORERROFEEERLTVET, GATT OTA7 7 A MEROIDOBEN SHIT>TLET,
s ¥—E2 (Service)
< %v59%Y27 4% (Characteristic)
54251 7% (Descriptor)
ZOEEEAVTITObN A WMIREROT— %%, PCTRABZEATED Y~ e LT [gatttool] 2% F
(Linux) 2% Y £7,
AEED loT REHMOMHE TR, RERCAMENTLBHEAO LML Y1 BLE #i% L T DAF— &M
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SE&4§%D UUID
36 Doclarations
See Busiooth Core Specfication [vol 3] Part G, Secson 1 1 [4].

UUID | Dectaration Nama

wzsow | Pramary Serven

mow1_ | Secoresy Sence

wtes incuce

w1 |cranceie |

38 Characteristics
181 Charactsristics by Name
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FELHED UUD

HEEHMEO UUD SERICHERETERSh TOET  RRICMARERET HIHE12IT, HiE
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BLE BEQRIFHE
- cpn2piesener I

e =
ESP32 BLE Client

AT

BLE @ {EDEERER

BRI, [T1aV B APIR] THTof= BLE BERBROHFERLTVET, &£ EAY BLE ¥—/3—(RFKIZIF
DR Y) | FRTABLE 547U (DEMERET 5 /a0) TY .
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BLE F/N\ARDRAF AU EBIIELET . ESP32 BLE H—/\—H R DM 5L BLE LI T—EHMEITH
Loy —EHAECRRERHLET .

ZOYATLT, BLE —/S—IZiMEE S A BYA T oM TURIE, FLITHS P RT ALK TEEST
Fo REIZMAEU Y OBIERLTVET  FEAOEFOREMEEZENATIE. RADLS Lo —F
AunTbatrY—BRERKETEESTY .
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RESHARTER
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B L E DHERETEEDSRAR
MBS PEEZRRRAIE
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AR 3T 229 LLE Dl areel a0 ) 231
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