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BigE

o MIXTA:

o —RHH
o TR ESP32 &I E MR ESP32C3 18HF
o TKER

o MHAED:

o EF ESP-NOW solution RI#TMiL,

» FIREEE:
idf.py menuconfig > Example Configuration > ESP-NOW Mode > ESP-NOW initiator Mode
= MNIRERE:

idf.py menuconfig > Example Configuration > ESP-NOW Mode > ESP-NOW responder Mode
o ESP-IDF hRAEA v4.4.1
o MIRIFR: DREAWE, REEEME 1.2m

AFRGEE, MXAMEEES TIEMEZBIIEX., DB R3NRAN, UTUHEIERNZ ., TNZE
&:@ idf.py menuconfig > Example Configuration > [ ] Enable ESPNOW security #HHiI&E

idf.py menuconfig > Component config > ESP-NOW Security Configuration > [ ] Application data security
BRIANNTEEENES 1
PRRIERY
BRI R E AR IR I R SRR B £ .

o« MIXTH
o MKz

o MikiF=
o DAMIE, FIREFMIREIEE 0.5m
o MR

o FIRF 1017 ERERN—TEE, MATMAE, RIE—F BHUE

o MIZE 1017 ERERNE—TEE, WEIEES, KRBTk

o MIREHITHS espnow iperf -s -b 0 -G 17 , FIEFAIRER Mac HitlE xxoxxexxaxxexxxx, EF -6 17 &
T~ GPIO 17.

o FiRBEWMITHSL espnow_iperf -c XX:XX:XX:XX:XX:XX -b 0 -p -C 1 -1 10 -G 17 , Hf -1 10 &
TR Playload KEE 10 Bytes, ERIAMKER 230 Bytes.

o MKBRMEMTBEETELONNEEZ, RETER, HERAE, =/IVE, FE.

o MIXZER
Payload size(bytes) 10 50 100 150 200 230
Respone Time (min) 2.28 ms 2.23 ms 2.29 ms 2.78 ms 3.26 ms 3.36 ms

Respone Time (max) 3.06 ms 6.09 ms 9.94 ms 9.14 ms 13.60 ms 15.66 ms

Respone Time (avg) 2.43 ms 3.57 ms 4.22 ms 4.88 ms 5.74 ms 5.37 ms

ERIERS


https://github.com/espressif/esp-now/tree/master/examples/solution

MEETRTTE & X EHE R R UK i (B R A RO AT (8] 22
€M espnow_iperf -p ping 8%, RE—EHERE, REWCDEEFRKENSE, TIRTNONEE, E8XK,
BARRIAZE cmd iperf.c Xf+,
o MidHR
o NAWE, EIREFEMMIREIEE 3m
o MIXTRE

espnow_iperf -s , FICFEMIZEH MAC HitE xx:xx:XXXX:XXXX

o MIREHITH
178 espnow_iperf -c XX:XX:XX:XX:XX:XxX -p -C 10000 -1 10 , Heh

o EIREH

A
i<
A
A4

= -b 0 HE -b 1 RTAIBEELRE, BREZER, FEK.
= -C 10000 FREL—FHAEIZE 10000 EHIE.
= -1 10 FIKRIER Playload KE =2 10 Bytes, EKIAKER 230 Bytes.

o IDREIRFEIR log FHIEBRMIER
o MIRXER
o EMNREHEMMMEERE, HEREERRHN I, HLHRESH -b 3 .

Payload size(bytes) 10 50 100 150 200 230
Delay Time (min) 2ms 3ms 4 ms 4 ms 5ms 6 ms
Delay Time (max) 49 ms 88 ms 80 ms 85 ms 93 ms 78 ms
Delay Time (avg) 5.63 ms 7.43 ms 10.74 ms 13.59 ms 16.60 ms 17.78 ms
Loss Rate 0.22% 0.13% 0.17% 0.15% 0.31% 0.34%

o EMIRBREERIBELE, REERRHN 3, HLTHRESH -b 3, HEMBMIRE ACK FI(EVIREIEHIAH
B), mLHIRESH -a .

Payload size(bytes) 10 50 100 150 200 230
Delay Time (min) 6 ms 7 ms 9 ms 11 ms 13 ms 15 ms
Delay Time (max) 123 ms 146 ms 135 ms 92 ms 85 ms 136 ms
Delay Time (avg) 11.54 ms 14.26 ms 17.67 ms 20.38 ms 23.20 ms 25.10 ms
Loss Rate 0.13% 0.19% 0.39% 0.39% 0.21% 0.27%

o EMNREMERRBERE, BLPEESH b xx .

Payload size(bytes) 10 50 100 150 200 230
Delay Time (min) 2ms 3 ms 4 ms 4 ms 5ms 6 ms
Delay Time (max) 75 ms 79 ms 96 ms 73 ms 121 ms 94 ms
Delay Time (avg) 4.56 ms 6.01 ms 6.69 ms 7.83 ms 9.37 ms 11.45 ms
Loss Rate 0.11% 0.12% 0.13% 0.09% 0.08% 0.10%

siE


https://github.com/espressif/esp-now/tree/master/components/debug/src/commands/cmd_iperf.c

{£F3 solution R, JBEGRMIRE R log MMIERE, EMIREHEMABIAN
idf.py menuconfig > Example Configuration > ESP-NOW Mode > ESP-NOW initiator Mode Ht&. M
espnow_iperf -c/-s @%, Mid esp_now EARRE THWEIRE, BARAMEZE cmd iperf.c X4,

o MRIFR
o DAMIE, FREMMIREDHIIES 3m
o MIHFER
o MIRBMEREDAMTUTHLHITUL, HF xx:xx:ixxixxixxixx RITMIRER MAC it

» BIEEAIE: MIRBHIT espnow iperf -s , TiXEMIT: espnow iperf -c xXxX:xx:XX:XX:XX:XX
« [THBEAE: MIERBHIT espnow iperf -s -b 0 , Fi&EH
17! espnow_iperf -c XX:iXXIXXIXXIXX:XX -b 0
« [HEEEK 3R MEENIT espnow iperf -s -b 3 , FiREH
17: espnow_iperf -c XX:XXIXXIXXIXX:XX -b 3
» [HBEEKR 3R+ ACKHH: MIRFMNIT espnow iperf -s -b 3 -A , TiREH

7' espnow_iperf -c XX:XX:XX:XX:XX:XX -b 3 -A

o BHAKRIEIKER 230 Bytes, Rl -1 xx @<SIETERIZEN Playload KFE.
o ILFEMIREIH log FHEITRIEGR,

o MIRAER

o BltE

Payload size(bytes) 10 50 100 150 200 230
unicast 0.03 Mbps 0.13 Mbps 0.22 Mbps 0.28 Mbps 0.33 Mbps 0.36 Mbps
broadcast 0 0.06 Mbps 0.22 Mbps 0.34 Mbps 0.41 Mbps 0.46 Mbps 0.49 Mbps
broadcast 3 0.02 Mbps 0.07 Mbps 0.11 Mbps 0.14 Mbps 0.16 Mbps 0.17 Mbps

broadcast 3 + ACK 0.01 Mbps 0.01 Mbps 0.02 Mbps 0.02 Mbps 0.04 Mbps 0.08 Mbps

o BEE
Payload
. 10 50 100 150 200 230
size(bytes)
icast 13/22823 12/20010 9/16639 10/14079 8/12465 5/11740
unicas
(0.06%) (0.06%) (0.05%) (0.07%) (0.06%) (0.04%)

1585/43849 1504/33366 1210/25292 1124/20330 932/17264 948/15962
broadcast 0

(3.61%) (4.51%) (4.78%) (5.53%) (5.40%) (5.94%)

38/14659 43/11059 37/8331 23/7232 21/6056 11/5595
broadcast 3

(0.26%) (0.39%) (0.44%) (0.32%) (0.35%) (0.20%)
broadcast 3 + 2/5009 1/1620 3/1356 1/1106 3/1600 3/2552
ACK (0.04%) (0.06%) (0.22%) (0.09%) (0.19%) (0.12%)

RELH

BRENBEHIELZEMZINEE: idf.py menuconfig > Example Configuration > [*] Enable ESPNOW security
HEIRE

idf.py menuconfig > Component config > ESP-NOW Security Configuration > [*] Application data security


https://github.com/espressif/esp-now/tree/master/components/debug/src/commands/cmd_iperf.c

o INfREFER

o fFA—MEE, 1T sec_test -C 10000 -1 xx @<, Hi -1 xx EEWNBEIENKE, EBAZ 230.
—c 10000 FRTHIIZBHRZ 10000 ;X EiTEINZ BB,
o ICFMLHITERPINNEZR FIYNT(E

Payload size(bytes) 10 50 100 150 200 230-4
Encrypt Time 47 us 109 us 171 us 235 us 297 us 339 us
Decrypt Time 47 us 109 us 173 us 236 us 299 us 341 us

o EATRRERY

o £ solution REIFINEE, TEIMIRE, BEIITIRE,

o FENRETHLZEIETF, fIH] Get APP key .

o HMWIREE bk SIZERT

Payload size(bytes) 10 50 100 150 200 230-4
Respone Time (min) 2.16 ms 2.35ms 2.82ms 3.50 ms 3.98 ms 4.46 ms

Respone Time (max) 5.27 ms 3.69 ms 6.86 ms 12.24 ms 6.84 ms 7.86 ms

Respone Time (avg) 3.26 ms 2.95 ms 3.84 ms 5.00 ms 5.28 ms 541 ms

o HIRFERS

o {£ solution REIFINECE, STEEINIRE, BEMERE,
o FEMIRETMREETF, I Get APP key .
o {£M espnow_iperf -p @<, WA FEEFER, TRENMIREIEE 0.5m HAYEIRER

» MIREHITHS espnow_iperf -s -b 0 , HICFEMIREHY MAC HoIE xx:XX:XX:XXXXXX

» FIRBEHITHL espnow _iperf -c XX:xXX:XX:XX:XX:XX -b 0 -p -C 10000 -1 10 , HAF -1 xx
IEERMBLIENKE, MEBERSTERIARZ 226.

= BRI IRFN log FRIE B RFIER

Payload size(bytes) 10 50 100 150 200 230-4
Delay Time (min) 3 ms 4 ms 5ms 6 ms 7 ms 7 ms
Delay Time (max) 48 ms 57 ms 55 ms 56 ms 56 ms 61 ms
Delay Time (avg) 4.48 ms 5.55 ms 6.91 ms 8.08 ms 8.94 ms 9.44 ms

Loss Rate 0.35% 0.41% 0.47% 0.47% 0.47% 0.47%
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Zig&
o MIXTA:
o MEHM
o &F USB hub
o 101 #R ESP32 i&%, EA—EANFIREFRS 100 RIENMIEE
o SMHEAAD:

o ETF ESP-NOW solution i=fl#4T M5
o ESP-IDF RRASEHE v4.4.1

o MidHz: HAERWR

RAFRGER, MXaYEeES TIFEMEREX, EBRANRIAN, N TUTEERNE.

253 VLR IE
- BTERERBED, SREMAE, FHEHTIUE,

o MRBIMEEIEAIAR, IREH 10ms LA E, WFIORA EHSMERER,
o BEUTMKBNELLREN, BREFHEIERERE.

o EAERERE EBE, MREBEHAINHTIER, Hit

o ZIRFHERENTUSERIRFMEIZIM,
o NESEZRIREMLILH, BIFERT = TIRIERS/2.
o E[BFIBEAIEERIREN, NORIATE) = SBIZFERT * F RIREL,

SR EIRIER
YL RERANKREIEN, KRFRXHIERIREHEKR BRI 2,
. WikHR

o NAWIE, FIREFEMMIREDHIERE 0.5m, 3m
o —PEIREMEZ 100 TMIRE,

o XTI

o FIBEHMITHS espnow _iperf -s , FIEFFIREZAT Mac HitlE xx:xx:xx:xx:xx:xx

o IREMIREIF log HR/N error: command FF:FF:FF:FF:FF:FF "log -m espnow -1 ERR" , FHEFMIREZEH
H ping report ZRFTEIM ESP_LOGI )y ESP_LOGE , FLENEMHARMNAINENRE M, XEEIREIRZ
ERERENERMIZFIRNER log.

o MIEBRERES: EXRBRNITHS
command FF:FF:FF:FF:FF:FF "espnow iperf -c xx:xXx:xx:xx:xx:xx -C 100 -p" , BIRJ7EMIREIHHL
ERITHL,

o MIEBERFEN EE: EXRBRNITHS
command FF:FF:FF:FF:FF:FF "espnow_iperf -c XX:XX:XX:XX:xXxX:xx -b 0 -C 100 -p" , ENmTEEMIR
it ERITHL,

o IEREREIHRTTRIIMIRER log PHEBRMER, HEITEFIME,
o MIHLER

o FIRERZBEHEN, HRENIMNIPNERR


https://github.com/espressif/esp-now/tree/master/examples/solution
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Device Num
Average Delay Time (0.5m away)

Average Delay Time (3m away)

Device Num
MAX Delay Time (0.5m away)

MAX Delay Time (3m away)

Device Num
Average Loss Rate (0.5m away)

Average Loss Rate (3m away)

30 50 100
384.50 ms 607.37 ms
404.47 ms 611.09 ms
30 50 100
858 ms 1237 ms 2285 ms
638 ms 1682 ms 2236 ms
30 50 100

0.09% 0.08% 0.09%

0.17% 0.06% 0.29%

o FIRBERE FEEN, HRENTMNZPNEER

Device Num
Average Delay Time (0.5m away)

Average Delay Time (3m away)

Device Num
MAX Delay Time (0.5m away)

MAX Delay Time (3m away)

Device Num
Average Loss Rate (0.5m away)

Average Loss Rate (3m away)

x

Average Delay Time: X & MEEHFHERRSE, KIEFIE, MAX Delay Time:

ENg&z K{E, Average Loss Rate:

OTA

o MikizR

30 50 100

21.55 ms 26.57 ms 45.58 ms

24.95 ms 26.98 ms 47.92 ms
30 50 100

242 ms 260 ms 268 ms

198 ms 249 ms 315 ms

30 50 100
15.43% 17.38% 25.35%

14.90% 18.70% 28.38%

MEMEENEER, RKMEFHE,

o PAME, FIREMMIREIESE 0.5m~1m

o —NEIFE, 1~100 MMIEFE

o MIXTRE

o PCim#miEFAREM, EHZIEHE, HEIRBKMALKREEN 1, PCIHIEE http server
o FiXEA®EL wifi config -s ssid -p password EiE LRIEHER

1124.50 ms

1312.76 ms

MR E R ERAIE RS,

o FiREA®SL ota -d http://192.168.0.6:8070/Resp.bin A http server iF FaiE 4

o FiREA®EL ota -f 3000

o FiFFEAML ota -s <XXIXXIXXIXXIXXIXX>,<XXIXXIXXIXXIXXIXX>, ..

HEMIREH BIRINRETIR

o HAMEIRETMEMAR, ILREIRE log FITENHIZSAAETE,

RIEFREHEIMIRE



E MRFBEOERRA, PIMERBS

command <XX:XX:XX:XX:XX:XX>,<XX:XX:XX:XX:XX:XxX>,.. "rollback"

command <XX:XX:XX:XX:XX:XX>,<XX:XX:XX:XX:1XX:XX>,.. "restart" ,

MWRFEARRELERZ (KT 28 1), THAKERR

s

BRTERE®S<

FigEEIRE Z AIAYRRAIETT.

Hll, ota -s <XX:XX:XX:XX:XX:XX>,<XX:XX:XX:XX:XX:XX>,.. %0 NUEAIRIT

ota -s FF:FF:FF:FF:FF:FF W<, mIPUTHREIMZEH BT

MEMIZERIEXS log HIMFEIZEFW, AILBT &GS

HigE

HATHR.

command FF:FF:FF:FF:FF:FF "log -m espnow -1 WARN" iXEMIEZKIZEM log level ) WARN .

o MiXER
ZRMK A FA R E HFE N 1,029,248 F15,
Device Num 1 10 20 30 40 50

Spend Time (0.5m~1m away) 22s 25s 26s 33s 33s 35s
MIXERENMIREAREEB T, 100 MMIRE TR KA :

Device Num 100
Spend Time (3m away) 50s
Spend Time (5m away) 65s

Spend Time (10m away) 75s

REEF
.« WiHR

o PAME, FIREFFMMIREDHIES 1m
o —NEIBE, 1~100 PMIEE

o MK

60

36s

70

39s

o MIREREFEMBINGENEY, NEEIEGHARNGNTHABMBINGENE M.

o MRMIREERXIABNEER, FEERENRNN, AIMRITHS

security -e , FEBITFIREFHIT

80

38s

command FF:FF:FF:FF:FF:FF "security -e" , WFiBMIZEHBIBIRINEEEREA,

o MIREEH, FHAMIMNEZZN

o ERERD, FABRETHEFIEHIRMES, ICREIRE log FITENITSAATE

o MIKEAR

Device Num 1 10 20 30 40

Spend Time (1 m away) 3.6s 6.4s 11.2s 13.4s 16.9s 20.9s

Spend Time FREEAL] 2520 ms HFIFHATIE],

Ec
.« Wikins

o PAME, FIREMMIREDHIESE 1m
o —NEIEE, 1~100 PMIEE

50

60

24.5s

70

27.6s

100

39s

80

30.6s

o FEERNBMS[AMIRPES ssid NIEMAZR, —HE 88, DHILE1, 3, 6, 8, 11, 13(5E.

A
A=

100

37.2s


https://github.com/espressif/esp-now/blob/22c37332d8ca429d688907788246dbf3a276feee/components/debug/src/espnow_console.c#L85

o XL

o MIZBUMREERENLE, Ki%Z provision 12, SEMREMEEHENBH. WEFIREHER
command -a FF:FF:FF:FF:FF:FF "provisioning -e" ®<ERFIEMEREMNER. HTI&REAELTT
EEE, -a BEIZEBEREGS
o MIZE LR provision &£, (ITEANBRERTHEANEMRS, HEFiREiHER
command FF:FF:FF:FF:FF:FF "provisioning -r" @<{EREMEEZHENERMIRE,
o FRBEAAEMER, HEFIAITE, (#HS%L provisioning -i 30000 ssid password , HH 30000 &R
B FFE T4 30,000 ms, Bl 30s, ssid 1 password M E EEEIEN KRB SZZIRANEG,
o MIRE(EHTHEEREIEHN, ST,

MEMIZERIEKRZ log MFIREEFER, AAIMNBEGHS
command FF:FF:FF:FF:FF:FF "log -m espnow -1 WARN" iREMIREKIZEN loglevel i WARN .

o MIRER

Device Num 1 10 20 30 40 50 60 70 80 100

Spend Time (1m away) 5s 6s 7s 9s 13s 13s 13s 14s 16s 18s



