
צּ
IoT

IoT



︢

u IoT│ ╩♃כ♦╠⅛ ⇔⁸ ♃כ♦⌂ ◦☻
♥ⱶ⌐ →╢─⅜ ⌂ ─◦☻♥ⱶ≢№╢⁹↓─
⅛╠⁸↓╣╕≢─ ≢│ ⅜ ╠⌂ↄ≡⁸ ⅜≢⅝╢
╟℮⌐⌂∫√⅛╠⁸ IoT─ ⅜ ≢⅝≡™╢─⅛
◦☻♥ⱶ─ ─ ╩ ∆╢

u IoT⌐ ↕╣≡™╢ ◦☻♥ⱶ─ ─♃כ♦≡⇔≥
⅝↕⁸ ⁸ ─√╘─ ⁸ ♃כ♦─╘√─

⌂≥⁸ ─ ≢≢⅝√↓≤⁸≢⅝╢╟℮⌐⌂∫√
↓≤⅛╠⁸ ─ ╩ ∆╢⁹

u ♃כ♦⌂ ◦☻♥ⱶ≤─ ⅛╠ ◦☻♥ⱶ
─ ⌐≈™≡╙ ∆╢⁹



uIoT וֹ

uֿכ ךּ

u

u



IoT וֹ



פּ ︡ḭ צּ
לּךּ ṇ לּ ṇ Ḯֿכֿכ

צּ ḭ M2M צּ טּ Ḯֿכ צּ
IoT טּ ḭ אל צּ ︣ צּ נּ Ḯ



M2M

פּ ḭ צּ Ḯ
ḭ ḭ צּ (IoTṕM2Mצּ ḭ ￼︡

ḭשּ ︡ ḭ
︣ Ḯ טּ צּ ︣ טּ Ḯ



IoT

ḭ
ךּ ךּ
︣ ṇ

︣ ḭ
ḭAI

︡ פּךּ
אל פּךּ

ךּ ךּ

ṇ

ṇ

ḭ ṇ
ךּ ךּ

כֿ פּ ṇ צּ
ṇ ︡



קּ

ớỌộ

ỗỌộ

ỢỌộ

Bluethooth

Zegbee
Wi-Fi

PHS

WiMAX

4G

GPRS

3G

ḭ ṇ טּצּ Ḯ
צּ שּ ḭ צּ ḭשּקּ ḭ

צּטּצּ ḭ שּאל Ḯ
IoT כֿ ︣ Ḯ



IOT ṇ בֿ



IoT

ṇ

ṇ

IoT ḭ פּ ṇ ḭ
︡ ṇ



כֿ ךּ



5G4GGỄGG

ṇ

64kbps

ṇ

384kbps

ṇ
10Mbps

ṇ
100Mbps

פּ

PDC CDMA2000

W-CDMA LTE

WiMAX
LTE-A

GSM

PHS

ḭ ḭ



ṇ

ךּ ךּ
ṇ

כֿ
IP ṇ

Ṅ ṇ

︢ ḭ ︡
ṇ ︣

פּ



ṇ ṇ

PBX+ ṧ ṇ

︡ אל ךּנּ ḭצּ ṇ צּ ḭשּ
Ḯ



ỘỄỘ

︡ צּךּ ṇ ḭ ḭ
ḭ צּ



וֹ
ZIGBEE BLUETOOTH

ZIGBEE BLUETOOTH
u 2.4GHzṕISM Ṗ

u ךּ

u

u

u ḭ

u

u PC,

u

u ṕ ỉṖ

u

ṇ
ṇ

צּ Ḯ



LAN ṇ

LAN ︡ צּ
שּ
︣





LPWA

(Low Power Wide Area) ךּ ṇ



SIGFOX
SIGFOX 2009צּ פּ ︡ ךּ IoTṕInternet of ThingsṊ

ṇ Ṗ ṇ Ḯ
ṇ ṕ ḭ KCCS

Ṗּצ ḭ2017 2 פּ ṇ Ḯ
SIGFOX ṇ ︡ ףּ ḭ 29 1000

אל ףּ ḭ2018 60 ṇ ︡ ךּ



LoRaWAN
IoT ︣ LPWAṕ Ṗ ṇ
לּ ḭ צּ קּ כֿ פּ ךּ

LoRaWAN ṇ ṇṕ Ṗ 1 טּ ṡSX1276Ṣ
ṇ ︡ 16 1 ḭ

LoRaWAN וֹףּ LoRa

LoRa ṕ ṇ Ҟ Ṗ
LoRaWAN MAC ṇṕL2Ṗ ṇ



LoRaWAN

וֹףּ LoRaWAN ṇ ︡ ḭ
2017 2 ṇ ︡ ṡSORACOM Air for LoRaWANṢ

http://image.itmedia.co.jp/l/im/mn/articles/1709/19/l_sp_170919lorawan_06.jpg


Wi-SUN
Wi-SUN ḭWireless Smart Utility Network ṡ Ṣ

︣Ḯ IEEE802.15.4g ṇ ︣
ṡWi-SUNAllianceṢּצ קּ Ḯ HEMS

ṇ Ḯ
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LTE 1/5 1ms
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NB-IoT
ṡNB-IoTṢ ḭ ṇ אל טּ ṡLTE

Ṣ ḭIoT וֹ ḮLTE ךּ 3GPPּ2016צ

︡ ṡRelease 13Ṣ Ḯ
NB-IoT "NB" ḭ¬ ךּ º ︣ ¬Narrow Bandó︡

︣Ḯ ḭ ṇ LTEּ5צMHzṌ20MHz לּךּ
ךּ ︣ ︡ ḭNB-IoTּצ לּ ḭ 180kHzפּ￼

ךּ Ḯ 1000kHz=1MHz ︣Ḯ180kHz 1.8MHz 1/10Ḯ
LTE ḭ נּ פּ ṡCat.ṕ ṇṖṢṡ Ṣ Ḯ

NB-IoT ṡCat. NB1ṢḮ



NB-IoT


