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HcTopus

IIpe3 sayapu 2009 . MunuctepcTBoTo Ha oTOpanara Ha CAILL o0sBsBa
Harpaja 3a paJuo4yecToTHa UACHTU(UKALIUA - JOTOBOp 3a 429 MuianoHa
nonapa 3a uetupu ¢pupmu: Savi Technology, Northrop Grumman
Information Technology, Unisys u Systems & Processes Engineering
Corp.

IIpe3 mapt 2009 . e cb3nanen DASH7 Alliance, koHCOpIyM C
HECTOITAaHCKA II€J1 3a HacChpyaBaHE Ha ONEpaTHBHATA ChbBMECTUMOCT
MEX]1y YCTPOUCTBATA.

IIpe3 anpuit 2011 . DASH7 Alliance 00siBu npuemaneTo Ha DASH7
Mode 2, Bepcus ot cieapainio noxkoygeHue Ha ctangapra [ISO 18000-7,
KOSITO € C MMO-BUCOKA MIPOU3BOAUTETHOCT, MYJIITH-XOII, ITO-HUCKA
JATEHTHOCT, O-A00pa CUTYPHOCT U BrpaJicH MPOTOKOJI 3a 3asBKH.

IIpe3 mapT 2012 r. DASH7 Mode 2 ctaBa 1oCThIIHA 32 HE-WICHOBE Ha
0azara Ha OTBOPEH KOJI.

IIpe3 maii 2015 1. ce myonukysa nmyoauuno DASH7 v1.0.

IIpe3 suyapu 2017 1. ce myonukyBa myoiamuno DASH7 ¢ nogoopeHus B
00J1acTTa Ha CUTYPHOCTTA M OTNIepaTUBHATA ChbBMECTHUMOCT.

AxrtyanHa Bepcus npe3 2021 v1.2.

npod. a-p unxk. Benera Anekcuena



DASH7 Alliance

e Cwn3manen 2009r.

* OasupaH Ha ISO/IEC 18000-7

* 13 yneHoBe + free ueHOBE

* Ceptudunupa ycrporcra 3a DASH7

* Ilonutukara Ha DASH7 Alliance He mo3BoJisiBa na
ce 100aBsAT COOCTBEHU WJIH JIMLICH3UPYEMU TEXHUKHU
3a moaynanus B opunuananss DASH7 Alliance
Protocol.

* Paszcinoenara cTpyKkTypa Ha IPOTOKOJIa 00aue
I103BOJISIBA JIECHO MHTEIPUPaAHE HA alITepPHATUBHU

Monayiaiuu, kato LoRa, mog MmpexoBus ciiou
(D7ANL).
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DASH7/- chiigocT

DASH?7 Alliance Protocol (D7A) € npoTokoJ 3a 0€3:KUYHU
ceH3opHu Mpexu 0azupad Ha ISO/IEC 18000-7.

Toi € ¢ OTBOPEH KO,

Pabotu B 433 MHz, 868 MHz n 915 MHz Henuuensupanu
YECTOTH.

OcurypsiBa MHOTOIOJUIIICH KUBOT HA OaTrepusTa.
IToxkpuBa 00XBaT 10 2 KM.

Huckn 3akbcHeHns 3a MOOMIHU [0T
Kpunrupane ¢ AES 128-0uToB ciofeeH Koy
Cxopoct 1o 167 kbit / s

Ilonmbpxka tag-to-tag KOMyHUKaAIUA

B naboparopuu ycinoBus Ha 433 MHz Moxe 1a Jokanu3upa
YCTPOMCTBO C TOYHOCT J10 Im.

npod. a-p unxk. Benera Anekcuena



XaAPaAKTEPUCTHUKHU

* Yecroru: 433/868/915 MHz

* [IIupounna Ha kanana: 25 kHz nimm 200 kHz
* Oo0xBar: 0-5 km

* Pasmep Ha makera: max. 256 bytes

* Ckopoctu up/down:
— 9.6 kbit/s, 55.55 kbit/s

— 166.667 kbit/s / 9.6 kbit/s, 55.55 kbit/s ninn 166.667
kbit/s

* [lo3BOIsIBA POYMHUHI MEXAY YCTPOUCTBATA
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BLAST MpexoBa TEXHOIOIUS

*  Mpexwure, 6azupann Ha DASH7, ce paznyuyaBaT OT TUIIMYHUTE KaOCIIHU U
O€3)KMYHHU MPEKH, U3I0J3BaIM ""cecus'.

*  Mpexute DASH7 o0cmyXBat NpUiIoKeHUs, MPU KOUTO HUCKOTO HOTPEOSICHUE
Ha EHEPrus € OT ChIIECTBEHO 3HAYCHUE, a MPEAABAHETO HA TAHHW OOUKHOBEHO €
MHOTO M0-0aBHO.

* DASHY7 e npoektupasn ¢ konnennusta Ha B.L.A.S.T .:

8/10/2022

Bursty: [IpexBbpagHETO HA TAHHU € MUTHOBEHO Y HE BKIIKOYBA ChIBPHKAHUE KATO
BUJICO WJIN ayJIHO.

Light: 3a moBedeTo NprITOKEHUS Pa3MEPUTE HA TTAKETUTE Ca OTPAHUYCHU 10 256
OaiiTa. Moxe Ja Bb3HUKHE MPEIaBaHe HA MHOXKECTBO MOCJIEI0BATEIHU MTAKETH, HO
OOHMKHOBEHO ce M304TrBa, ako € Bb3MOXKHO.

Asynchronous: OcHOBHUAT MeTO 3a koMyHUKausg Ha DASH7 e upe3 komanaa-
OTTOBOP, KOMTO MO AU3AH HE U3UCKBA MEPUOJUYHO MPEKOBO ,, hand-shaking® nim
CUHXPOHHU3ALMS MEXAY yCTpOMCTBara.

Stealth : YcrpoiicrBara DASH7 He ce Hy)1asT OT NIEPUOJUYHO CUTHAIU3UPAHE, 32
Jla MOTar J1a pearupar npu KOMyHUKaIHs.

Transitive : Cuctemara ot ycrporictBa DASH7 no cBosita ChIITHOCT € MOOMITHA WUJTU
pexoJiHa. 3a pa3iuKa oT Apyru 0e3kudHu TexHosoruu DASH7 e opueHTHpaH KbM
upload-centric, a He kbM download-centric, mopagu K0eToO yCTpoKcTBaTa HE TpsiOBA J1a
ce ympaBisBar oT (puKcUupaHa UHPpacTpyKTypa (T.€. 0a30BU CTAHIIUN).
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Tommoyoruu

e Node-to-node
e Star
e Tree

8/10/2022 npod. n1-p nHxk. Benera Anekcruena



DASH?7 Alliance apxurekrypa

- 0 Cloud Customet
i Cloud
A smoke |
‘ [ sensor b
&
- Ligth
- Gateway ST

Metwork server

End-device’s

* [lomoOHa ¢ Ha LoRa
* KpaiiHuTe yCcTpOouncTBa ca 3 Kjaca

* KpanHure yCTpOHCTBa IpeaaBaT aCHHXPOHHO,
C MUHUMAJTHA KOHCYMAaIlUs Ha EHEPrus
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YCTPOHCTBA- XapaKTEPUCTUKU

* Endpoint- npeaaBa, npuema u € ,,0y1HO ™ 10
BpPE€ME Ha LIMKbJIAa HA CKAHUPAHE, HO € B ,,CIIAI
PEKHUM IIOBEYETO BPEME

* Subcontroller- npenasa, npuema, Ma IbJICH
HA0Op OT (PYHKIIMOHAIIHOCTH U € ,,0yJHO* O
BpEME Ha LIMKbJIa HA CKAHUPAHE

* (Gateway- npeaaBa, npreMa, iMa ITbJICH Ha0Op OT
()YHKIIMOHAJIHOCTHU U € B ChbCTOSIHME BUHATH JIa
OJY4YM JaHHU

* Network Server - arperupa noJIyd4eHUTE JTaHHHU,
npeMaxBa AyOardpaliuTe ce JaHHHU, KOraTo €
HEeo0XoauMo, U n3oupa Ha-oau3kus GW 3a
IpeaaBaHe KbM KOHKPETHO KpPaHO YCTPOMCTBO.
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DASH7 KOMyHHUKaIIMOHEH MOJIEII

Pull Model Push Maodel

KoMyHuKanmsa Mexay KpamHo yCTpoucTBo U GW:

* Pull model — cbe 3asBKa-0TroBOp, HA MPEIKOBUS
ciaou, no naunuaruea Ha GW, 1o nporokon D7A

* Push model —c HHUCKa KOHCyMalus Ha €Heprusl,
Ha IIPUJIOKHUS CJIOM, 110 UHUIIMATUBA Ha
KPamHOTO YCTPOMCTBO, IO IIPOTOKOI D7AACtP

8/10/2022 npod. 1-p unxk. Benera Anekcuena 11
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dopmMmar Ha ppenma

Ramp-up | Preamble ! Sync Word Packet Payload | Ramp-down

/"WI'LJJ'MJ : I : UP\

| non-encoded | non-encoded encoded I

BxirouBa yCHiIBaHE M HaMaJIsIBaHE HAa MOIITHOCTTA
(ramp-up & ramp-down), KOUTO CE€ U3MOJI3BAT, 3a /4
OTTOBOPST HAa N3UCKBAaHUATA 3a band-stop KaHa

[IpeamMOIOIBT C€ ChCTOU OT IOPEANIA OT JBOUYHHU
cumBosH (32-0utoB forbase m HopmalieH uin 48-0UTOB
3a BUCOKOCKOPOCTHH M blink kaHam), KOUTO ce
M3I10JI3BAT 3a KAIMOpUpaHe Ha CKOPOCT HA IPUEMaHE
Ha JAHHHU HA IIPUECMHUKA.

SyncWord e 0510k ¢ IBOMYHU CUMBOJIU, U3II0JI3BaH 3a
MIOJPABHABAHE HA ITAKETA, KOUTO ChAbPKA JTAHHUTE,
ne(UHUPAHU OT TOPHUS CIION

npod. 1-p unx. Benera Anekcuena
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DASH7- ¢pu3ngeckn cnori( 1)

D7AP MODULATION SCHEMES USING 2-(G)FSK

Channel | Syvmbol Frequency

Channel . . Modulation . L
Class Spacing Rate Index Deviation

(MHz) (Kbps) {KHz)

Lo-Rate 0.025 9.6 1 + 4.8

Normal {.200 55.55 1.8 + 50
Hi-Rate (0.200 166.67 0.5 4+ 41.667

* Jlymara e 16-uuHa, u3M013Ba CE 32 CHHXPOHU3AIHS.

 M3non3Ba ce CSMA/CA MmeToz 3a 1OoCThI 10
KaHaJa.
e 3 KJjIaca KaHaJu:
— Low-rate
— Normal
— High-rate

8/10/2022 npod. 1-p unxk. Benera Anekcuena



DASH7- ¢pu3ndeckn cnor(2)

Transmission Duration >=Tg _
EEEEEEEaEmEEEEaEEEEEEESEEEEESEEEEEEEEEaEEESsSEEEsEEEEsEsEEsEEemE = 1
s < T Sent :
1 |
Unguarded Guarded Unguarded
T CHANNEL GUARDING CONSTANTS
G
Transmission Duration < Tg - =
[ e e e e e e e e e e ——————— | Constant Descrintion Value
i Silent @ Silent : Parameter serip Ti=(~0.977 ms)
1 [ = = > - 3
Unguarded —— Unguar ded Ta Channel Guarding Interval 5 TE
Trp Channel Turnaround Interval 2T
Ts Te
Two Transmissions== Tg, Tr<Ts<T; — —
e e S S e e |
: Silent Transmission Silentm Silent :
1 |

Guarded Unguarded =

Unguarded

Ts- pesepBupan (guard) naTEpBaN
T - MUHUMaTHATA TPOABJIKATETHOCT HA O€3UTYMHUS IEPUOJ MEXKIY JBE
npeaaBaHus

T4 Tux nepuon

T <Ts<Ig
* KpallHOTO yCTPpOMCTBO pE€3E€pBUPA KaHAJIA 3a IIEPHO/Ia HA IIPEIaBaHe.
* Tosu nepuox ce ynbikasa ¢ T, ako T>Tg
* Axo T <T, HAMa yIbIDKaBaHe.
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DASHY/- kanasneH ciorn(1)

* Anpecupane - GUKCUpAHUAT YHUKAJICH UASHTU(PUKATOD
(UID) e 64-06ut0oBa CTOMHOCT U TpsIOBa 1a ObJIc YHUKAJICH 3a
BCAKO YCTPOMCTBO.

* JIMHAMWUYHUAT YHUKAJICH MPEKOB BUPTYATICH HACHTU(PHUKATOP
(VID) e 16-01TOB MaeHTU(DUKATOP, TPEIOCTABEH OT
MPEKOBHUS JIMUHUCTPATOP, KOMTO € YHUKAJICH B MpEKaTa.

* B KaHa/IHU CJI0M CE€ ChXPaHsBAT ABA TUIIA KAJPU:

— Background frame: 6-6aiiToBa pamka ¢ (puKCHpaHa AbIKHUHA,
npeaecTBada OT CHHXpOHU3Upalia gyma ot kiac 0.

— Foreground frame: npomMeniauBa abJKHMHA, 10 255 Oaiita,
IpeaIecTBaHa OT CHHXPOHM3alMs AyMa oT Kiac 1.

 DLL pgedunupa puiarpupaHeTo Ha KaJApPUTE OT IbPBO HUBO:
* IIposepka na CRC16
* C’BBH&I[GHI/IG Ha IIOAMPCIKATa 1 KAQ4CCTBO HAa BPpb3KaTa
* HWpaentudukarop Ha yCTPOMCTBOTO

8/10/2022 npod. 1-p uwxk. Benera Anekcuena 15



DASH/- kaHnajieH ciorn(2)

1Byte 1byte 1byte 0/1/2/8 bytes 0-251 Bytes 2 Bytes
Foreground Frame

1 byte 1 byte 2 Bytes 2 Bytes
Background Frame

* Subnet - cbeTOU ce 0T 4-0MTOB crienupukarop u 4-OMToBa
Macka

— H3M0JI3Ba CE 3a (PUITpUpPAHE Ha BXOASAIIMUTE KaapH.

— Iloagmpexara Ha yCTpOHCTBOTO CE€ CPaBHABA ChC CTOMHOCTTA HA
TOBA MOJIE.

* CRC ¢ koHTpOJIHA CyMa.

* TADR - agpeca Ha necTuHaAUATA.
e CTRL —

— IbpBUTE 2 OMTa IMOCcoYBaT TUII HA n3non3Banusa aapec (UID
unu VID)

— clieABamTe 6 OUTa ChABPKAT OLICHEHATA U3JTbYEHA MOIITHOCT
Ha IPEeIaBaTeIs.

8/10/2022 npod. 1-p unxk. Benera Anekcuena 16



Device to Dev1ce KOMYHUKAIIAA

ACCESs PROFILE

Size

Parameter (byte) Description
CH 1 Channel Header
SP 4x2 Sub-profiles 0 1o 3
SB 8x7 Sub-bands 0 to 7

ACCESS SUB-PROFILE

Sub-band Bitmap | 1 byte

Bitmap of used sub-bands

TsoueD 1 byte

Scan automation period
(compressed format)

ACCESS CLASS

b7 | b6 | bS | b4

b3 | b2 | bl | b0

Access Specifier

Access Mask

Ha xanasnen ciion ce u3non3sa
KOHIIETIMATA 3a TpodUII Ha
noctsll (AP) 1 K1ac Ha JOCTBI

(AC).

8/10/2022

Access Profile (AP) nepunupa nogmpexara,
BPEMETO 3a U3UAKBAHE HA MPEIABAHETO,
NeprUoJia Ha aBTOMATUYHO CKaHUPAHE U Opos Ha
MOJJICHTUTE 34 CKAHUPAHE WJIA MIPEJABAHE.

CocTom ce ot 4 noanpoduia v COUCHK OT 8
NOJICHTH. Te CIIOAEAT €AUH XeAbP HA KaHaJIa
Y TI03BOJISIBAT HA YCTPOMCTBOTO J1a KOMYHUKHPA
B rpyIna KaHaJIH.

[ToanpodunbT € KOMOMHUPAHE HA HOMJICHTUTE
U BpeMe€ 3a IJIaHUPaHE.

Access Class (AC) e pa3aesieH Ha ABE MOJIETA:
Access Specifier (AS) u Access Mask (AM).

— AS e uHaekchT Ha Qaia D7A.

— To3u ¢aiin ceabpxa AP.

— AP He ce 0OMEHST MEXy YCTPOMCTBA, a ce

npexBbpiaT camo AC.

MpeKOoBUAT aAMUHUCTPATOP TPsIOBaA J1a
Hactpou AP u TpsaOBa na cebpke AC KbM
Bceku npodui. Ta3u koHbuUrypamnus TpsoBa aa
ObJie U3BECTHA HA BCUYKHU YCTPOWCTBA B
Mpeskara u Ja ObJie yHUKaJHA.

npod. 1-p unxk. Benera Anekcuena
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I Iporiec Ha aBTOMarnyHO CKaHUPAHE

* KpanHHUTE yCTPOUCTBA U3IIOI3BAT NPOIEC HA ABTOMATUYHO
CKaHHMpPAaHE, 3a Jia oJy4YaBaT ChOOIIECHUS C TaHHMU.

* IlpouecsT onpeaes:
— Scan Timeout(T,) - neprona, npe3 KOUTO YCTPOUCTBOTO CE

ONUTBA JIa NOJIy4H (pperiM. AKO CTOMHOCTTA HE € JIe(puHUpaHA
OT F'OPEH CJIOM, I11€ 3aBUCH OT Kjlaca Ha KaHaJia, TOJIepaHCca KbM
BPEMETO Ha YCTPOMCTBOTO M MaKCUMaJIHaTa JIbJKMHA Ha
npeamMOroJa.

— Foreground Scan- ako T .;~=0, yCTpOMCTBOTO I11€ CKaHHUpA

napajiesiHo Bcnuku kaHanu. Crimpa npu T, =0.

— Background Scan- ako T, >0, uMa He3aBUCUM LIEYJIIED,

TOPHUTE CJIOEBE M30MpaT cTolhHOocTTa HA T

— Reset and Restart — koraro € uzdepraH CIUChbKBT C KAaHAJIHU WA

8/10/2022

KOIraTo € CIpsH OT TopeH cioi. Pectaptupa ce He3abaBHO, aKo

Ty =0, HHAUE YaKa cliieBalll LIEeTyJIED

npod. 1-p uwxk. Benera Anekcuena 18



DASH7-mpexoB ciou(1)

Ean: kground Advertising Background Advertising Background Adwartising Foreground Reguest

{ nfo ETn"r:lr. L. Iﬂnfﬁ ETA"HFHH,"Infr::- tu.ap u{ r, pﬁ:_
l.'| 0 500 'I,I.L 0 2 [/ WLo 0 .',u."-'l. .'I,u

Synchronization Train Chain

D7A Advertisement Protocol (D7AAdvP) - MpexoB mpoTOKOJI caMo 3a
npenaBane (pull). M3mon3Ba ce 3a Obp3a 1 ad-hoc CHHXpOHMU3alKs HA TPYIIH.

D7AAdvP e ¢ MexaHu3bM 3a ChOYKJIaHE C HUCKA MOIIIHOCT, U3MO0JI3BaH OT
gateway WM NOAKOHTPOJIEP KbM KPAaWHO YCTPOUCTBO. 103U MEXaHU3bM
BOJY JI0O MHOTO HUCKA KOHCYMaIlus Ha eHeprus 3a ad-hoc cuHXpoHU3aLus.

Bceku kaasp cpabpka Estimated Time of Arrival (ETA), koeto € BpemeTo
3a U3IIpalllaHe Ha OpeaBapUTEIHUS (PperiM, KOWTO BKIOYBA KOMaHAaTa Ha
Application Layer Protocol (ALP).

Ta3u CTOMHOCT ce HamallsiBa B CJIe/IBAIlIUTE PEKJIaMHHU (ppeiiMoBe, JOKATO
JTOCTUTHE HYJIA.

KpaliHOTO yCTpOMCTBO c€ ChOYyXAa B OIPEJICIICHO BpEME 1 3aro4Ba Jia
ClyIlla 4Ype3 CKaHHpaHe Ha KaHana 3a background dpeiim.

Koraro ppeliMbT ObJi€ OIyUYeH, YCTPOMCTBOTO M3BJIMYA CTOMHOCTTA Ha
ETA u ce Bpbllla B peKUM Ha 3acluBaHe, 1okato uzteue Bpemeto (ETA).

Ciien ToBa yCTPOMCTBOTO c€ ChOy»K1a M ckaHupa 3a foreground dpelim, 3a na
IO MOJIYYH U Ja OTTOBOPH Ha 3asBKaTa.

8/10/2022 npod. 1-p unxk. Benera Anekcuena 19



DASH"7-mpexoB cinoi(2)

Ean: g und Advertising Background Advertising Background Adwartising Foreground Reguest
II
o ETALY nfo ETA ! {{[infoETAN\ /] r,I,:l 1}"._

\ I
'|'||: 0 SDU;:I . ® -I'II'.{L 0 2 JII|+|:I|'L'|I 0 0 |'|l."||'|' |

.—'u—l

Synchronization Train Chain

Foreground MpeXOBHTE IPOTOKOJIM CE€ U3MOJI3BAT 34
OTTOBOPH, 3alIUTBAHUS 1 beacons:

D7 A network protocol (D7ANP) e agpecupyem (unicast,
broadcast, multicast, anycast) u MapIIpyTU3UPyEM IIPOTOKOIL.

M3noa3Ba ce ot D7A Query Protocol B TpaHCOPTHUS CIIOM.

Toli mogabprka two-hop routing ¥ CUTYPHOCT B MPEKOBHS
CJIOM.

D’7A DataStream Protocol (D7ADP) ce u3mnon3Ba oT IpOTOKOJI
Ha IPHJIOKHHMS CJIOM, M € OO IPOTOKOJI 3a KaIllCyJIUpaHe Ha
ga”HHU. To3M POTOKOJI HE ChABbPIKA HH(POpMALIUA 3a
MapIIpyTH3UpPaHE WU IIPEHACOUYBAHE.

8/10/2022 npod. 1-p unxk. Benera Anekcuena 20



DASH"/7-TtpancriopreH ciion

* TpaHCOOPTHUAT CIIOU MPEAOCTABS
KOMYHUKAIIMOHHU YCIIYTH OT Kpau 10 Kpaw.

* Toi nedrHUpa KOHICOLUITA 3a 3asIBKa-
OTTOBOP M METO/I 3a ITOTBBPKJaBaHE HA
CAUHUYHU U I'PYIOBU 3a5BKHU.

8/10/2022 npod. 1-p unxk. Benera Anekcuena 21



DASH'/-cecuen ciou

e CeCHUHUST CJIOH IIOKa3Ba KOHU CHbOUTHUS MOrar
1a Opeau3BUKAT MHULIMUPAHE WU JIaHUPAHE
Ha CEeCHL.

* Tou nedunupa KoHenuusTa 3a QoS u Metrona
3a OMAalllKy, IpedaBaHe, IOBTOPHO MpeIaBaHe,
MJaHUpaHe U MOJIydaBaHe Ha 3asBKU OT
TOPHUSA CIIOM.

8/10/2022 npod. 1-p unxk. Benera Anekcuena
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DASH"7-nipunoxen ciou

* [IpOTOKOJIBT OT MPUIOKEH CIION Chabpxka APl Ha
IIPUIIOKEHUETO.

* Tol nedpuHUpa CTaHAAPTEH METO/I 3a YIIPABJICHUE
Ha €JIEMEHTH OT JAHHU OT MPUIIOKECHHUETO.

8/10/2022 npod. 1-p unxk. Benera Anekcuena 23



YnopasieHrue Ha MOOMIIHOCT

* KpaitHoTo ycTporicTBo n3dupa eaud GW 3a
KOMYHUKAITHSL.

* To Tepcu GW B 00xBaTa cu u U30upa TaKbB IO
cujara Ha CUTHaJja.

* IIpu npemecTBaHEe yCTPOUCTBOTO MU3IIpallia
M3IPATEHUTE NPEAA TOBA JaHHU KbM ChIusa GW.

* B T03M ciyyan yCTpOUCTBOTO HAMA Ja IOJIYYHU
HUKAKBO IOTBbPXKACHUE U 11I€ OTKPUE, UE
Bpb3KaTa € 3aryoeHa nopaju IpoMsHaTa Ha
MECTOIIOJI0KEHUETO MY.

8/10/2022 npod. 1-p uwxk. Benera Anekcuena 24



Ynopasienue Ha MoOMIIHOCT - Uplink

B cnyqan 4e Bpb3Kara Obae 3aryoeHa ¢ texkyuus GW,
KpalHOTO YCTPOMCTRBO 1€ U3IIPATH CJIC/IBALLIOTO C’bO6H_IeHI/IC
KaTo OpoJKacT U e kKoMyHukupa ¢ GW, KoiTo OTroBOpH Ha
CHOOIIEHUETO.

Axo Hsakojako GW oTroBopsT, To 1ie u3depe Hai-goopuss GW
criopen OromxkeTa Ha Bpb3kaTa (RSS) u 1ie 3amoune
KOMYHHUKAIIUATA C HETO, IOKATO Bpb3KaTa OTHOBO HE ObE
3aryoeHa.

AKO YyCTPOKWCTBOTO HE M3II0JI3BA MPEKOBA CUTYPHOCT, TO MOXKE
na KomyHuKkHpa ¢ Bceku GW B o0xBara my.

AKO € BHEApEHA MPEKOBA CUTYPHOCT, YCTPOHMCTBOTO MOKE J1a
KOMYHHUKHpaA caMO ¢ GW, KOUTO CHOAEIIAT ChIIUS MPEKOB
kiro4d. [ToHacTosmemM MpeKOBUTE KIKOYOBE Ca IIPEABAPUTEITHO
CIIOJICJICHMU.

CrnenudukanuuTe Ha mpoTokona D7A He BKIOUBAT METOJ 3a
IIPUCBOsIBAHE HA KJIIOYOBETE, HO MPOTPAMHUCTUTE ca CBOOOIHHU
1a MPUJI0KaT COOCTBEHO PELICHUE.

8/10/2022 npod. 1-p uwxk. Benera Anekcuena



YnpaBnenue Ha MOOMITHOCT - Downlink

Start Process

Dretect modulation

signal an

8/10/2022

the

Start Process for
Tscan=Te

—

Search for Sync Word
class 1 for Te=Tscan

4

Receive Frame with

b 4

DLL Filtration
Mo l.

Rize data to upper layers

3

Tscan = T[RX)
lNcr
Proc

Terminate Process

Foreground Reception Process

maximum length 256 byte:

[TonmyuaBar ce 2 Tumna ppermMoBe:

* Background frames — or GW kM
yCTpOMCTBOTO ¢ pull KOMyHUKaIHS

* Foreground frames — 3a
request/response mexay GW u
yCTpOMCTBO UM ¢ pull
KOMYHHMKAIIMs, UK C ¢ push

. | KOMyHUKaIs

Fail

npod. 1-p unxk. Benera Anekcuena
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YnopaBnenue Ha MOOMIHOCT - Downlink

* AKO YCTPOHMCTBOTO € CTaTUYHO, TO CE€ CBbP3Ba C ONPEACIICH
GW. Koraro nMa JJaHHU 3a IIpEeJaBaHe, TO e My TH
U3IPAaTH U 1€ U34aKa OTroBopa.

* Koraro yCTpoHCTBOTO C€ MPEMECTH OT IIOKPUTHUETO HA
Tekyuss GW kbM HOBO GW mokpuTtue, TO 1€ OTKPUE, Y€
MECTOIIOJIOKECHUETO MY CE € IPOMEHUIIO, KOTaTo HE €
MIOJIYYCHO TTOTBBPKICHUE 3a PETABAHETO.

* B Tto3m cirydai To oTkpuBa HOB GW B 00xBara cH,
M3IOI3BAKU OpOaIKacT ChOOIIEHHUE, U CE€ CBBP3BA C HETO.

* M3non3Baliku (POHOBOTO CKaHHUPAHE, TO 1€ IIOJYyYHd HOBUTE
koH(purypamuu Ha GW.

* AKO HsIMa OTTOBOpP OT KpanHO ycTpoucTBo, GW
YCTaHOBSIBA, Y€ TO BEYE HE € JOCTBHIIHO.
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Dash’/ open source stack

* [IpoekTsT € gocThneH Ha GitHub u e
IULIEH3MpaH 1oj auieH3a Apache, Bepcus 2.0

* llenTa e pemeHueTo aa OTroBaps Ha
nporokona DASH7 B mbJIHOTA, KODEKTHOCT U
na ObJIe JECHO 3a pa3oupaHe.
IIponsBoguTEIHOCTTA U pa3MEPHT HA KOJIa Ca
[10-MAaJIKO Ba>KHH ACIICKTH.

* M3no0a3Ba ce OMOIMOTEKA C OTBOPEH KO/,
Oazupana Ha ,,C* — open tag

* 3a mo-roisMa sICHOTa B KOJIa C€ MOAabpKa
ACHO pazaensaHe mexay ISO cnoesere.
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[ Ipumoxxenus

ABTOMATHM3alMsl HA CIPAJH C MHOTO ITO-MaJIKO HHQPACTPYKTypa OT
KOHKYPEHTHUTE TEXHOJIOTHH U C Aajiey MO-HUCKH OOIIY Pa3xo/i 32 IPUTEKAHUE

KOHTPOJ HAa 10CTHbIIA,
HHTCJIUTCHTHA CHECPIusl

Yceayru, 0asMpaHu HA MECTOIOJIO0KEHMETO Ype3 CMapT KapTH,
KJIFOYOIbPKATENIN, OMJIETH, YaCOBHUIIU U Ap. C HUCKA MOIIIHOCT, 00XBAaT Ha JIbJITH
Pa3CTOSIHUS ¥ HUCKA LICHA.

CmapTt On00opaoBe 3a «MOOWJIHA» peKiIaMa U MPOMOIIUM, Oa3upaHu Ha
MECTOIOJIOKEHUE

B aBromoouaure DASH7 ce Bp3npreMa Karo CUCTEMA 3a CIICACHE Ha
HAJSITAHETO B TYMUTE OT CJIEABAIIO ITOKOJICHUE, KOETO BOJIH 0 MO-TOJISIMA
WKOHOMMS Ha TOPUBO, HAMAJIEHO U3HOCBAHE HA T'YMHUTE U MO-TOIsIMa O€30MaCHOCT.

JlorucTuka - BUIMMOCT Ha BEpUrara 3a JOCTaBKH, 3a MPOCIEAsIBaHE
MECTOHAXO0XXJAECHUETO HAa KOHTEHMHEPUTE 3a TPAHCTIOPTUPAHE, NAJIETUTE, POJIKOBUTE
KJICTKH, KAMUOHHTE, KEJIC30IIbTHUTE AaBTOMOOWIIA, MOPCKUTE TIJIABATEIHUA ChI0BE
U JIPyTW aKTUBY HA BEpUrara 3a JIOCTaBKH, OCUTyPsABAUKA Ha OM3HEca
Oe3npeneIecHTHa BUIUMOCT B €KETHEBHUTE UM OIECPALIUHU.

Hao0onenne Ha YyBCTBUTEJTHUTE MPOAYKTH (BAaKCUHU, IIPECHU MPOTYKTH,
OTpsI3aHU LIBETS U JIp.) - 32 HAOIIOACHHUE HA TeMIIeparypara nIpu MIPeMUHABaHE U
Apyru (hakTOpPU HA OKOJIHATA CPEeia, KOUTO MOTAT Jia MOBJIUSAT Ha LEOCTTa UM.
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Bosrpocu ?

bnarogaps 3a BHUMaHHETO !



