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1 ~@mENT

IGAO1-EP F3fi & KIERE IR HR-RTLS1 R A1 77 5 o ) — Sz B B 52 7 3
uli, KM DecaWave B 77 DW1000 /£ 90> UWB 5 Fr, SR ESP32 # HIAE N
T MCU, # A 4M5ERIP B R L, SCRE POE LA LUK MBS , BAT 5 50 H
A B S A

% IGAO1-EP FEEuisi Al HiAl HR-RTLS1 RAFEiH (ULM1. LDI150(-I).
LD600(-)» ULM1-SH. ULMI1-GP) #&c, WH e8I e REH KEM.

2 ARIWERIER
F+ 2-1 ERFERTE

e | Bl F RN

1 ULMI1 B 7 DWM1000 f&4], W, 50 K

2 LDI150 ShE AR, 4h5d, WEHM, 150 K

3 LD150-I LD150+IMU

4 LD600 HSREATIRE, A, WERI, NEPA, 600K
5 LD600-I LD600+IMU

6 ULMI1-MK AL, BN, NE PA, RECREZ, 400 K
7 ULMI-MK-IPX | SERifbibith, ARV, WE PA, SMERZ, 600 K
8
9

ULMI1-SH FHob5E, NERM, B, NE PA, 400 K
ULMI-GP TAh5e, WERIM, Bshfalll, NE PA, 400 K
10 | IGAO1-EP 4h5%, WERLZ, DKM, POE, WE PA, 600K

WR 7~ HR-RTLS1 RFIFET DWI1000 AZCoith A AR A, X S fbith
FIAEEC R, FRE R IR, LRGN /NN R S O BERE ES, 4 ULMI
5 IGAO1-EP AHEMIEE, R RMNFRFE 2574 50 K.
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SR KR R AT PR A 5]
3 “EmBsH
&R 3-1 IGAO1-EP {E8%
HiH ZH
M POE/ DC5V 4N 78 HLfik Fi Type-C
600 KW 1 )@110Kbps
o R PR R R 400 K (W MEE)@850Kbps
250 K(ZTW L )@6.8Mbps
F# MCU ESP32-WROOM-32
RF 75%75%33mm
W FEKE +5cm
TARR -20~70C
B imAE 77 LA M UDP/USB # £ [
B dl SR 100Hz(MAX) ] i 5
BTG 3244-4659MHz
H B 500MHz
REFH NE MR, B 3-5dBi
RS TN B
- -18dBm/MHz
A g 110Kbps/850Kbps/6.8Mbps
A TR a2 P31
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POEfRERZ

USB&iiE/ e

R
O REHERAT
& RAIRTAT2

B 4-1 #EsRoMEBIED
4.1 USB ¥/t 10O

ZH N Type-C brifEiE2s, PJIERE SVIA HIFER 83 55 PR SVDC 4453
vhAtEL, WA BN CP2102 IRENFE TG, T8 B S, FEpeass,
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SN 2 KT AR PR A
4.2 1R

R 5 A RE W) WE, A EICRERS BN EREREL) 1P &
Wt AT S HE.

4.3 M4ZIEC/PoE L

PUR ¥ #2H, UDP #Y, SCHF POE fitHi.

4.4 $8RKT

= 4-1 FERATREHA
RIGT (A ) RERIT L () | RalaT 2 (B
D2l iy Y — A D2V — E—‘ R% i\#:HIEE
s R e | L AR
! IRAE | st Febriea
LI (AO) W, FTE AR | o v e o
i PR S K PIIRIL S o
CH 52 KO .

AFEE IR A TTAER, AR
BRI .

5 B¥IE

SR E R R E M WEB B A1, a3 HT P, ID. SR &
SESHGATIRE, B R LREMSE Tk E, —BIHN N EREBS, W
BN T AR, NS TP TR BT REN T, AT B

51 EO8E

A B /5 o 3¢ CP2102 JXEhE Y (BCE BRI, H USB #ifa 2kt
vt Tpye-C Hudfa/ e 1, M shell BiFAO0X W E IR HAT S BB B . 1R WH
{"Command":"ConfigANC"," AnchorID":0,"LocallP":"192.168.0.10","Mask":"2
55.255.255.0","Gateway":"192.168.0.1","RemotelP":"192.168.0.100","RemotePort":
8887,"GroupNo":1,"Slot":4,"MaxAnc":4,"DataRate":0, "Format": 1}
IR ABNSHB RWE T WE KIS
® 5-1 B SHAE NS

F5 | KEY Value KA | Ui

1 Command | ConfigANC char | Ui ZHICE RS
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o] I EEe S AR AT [ 7]
2 AnchorID | 0~7 int el 1D
3 LocalIP 192.168.0.10 char | A#L IP
4 Mask 255.255.255.0 char | LT MHELY
5 Gateway 192.168.0.1 char | M3 IP
6 RemotelP | 192.168.0.100 char | iFEEHL IP
7 RemotePort | 0~65535 int T AE FEAHL UDP i 1
8 GroupNo | 0-255 int Hw5, FN1
9 Slot 1~300 int RO RREE, L4
10 | MaxAnc 4/8 int Ll KA, BRI 4
11 | DataRate 0/1/2 int UWB T,
(0-110K/1-850K/2-6.8M)
NN
12 | Format 0/1 int ¥+, (0-mc/1-json), H
Foh i FARIARBRIA O

uhIE R WA LR S, = HZER, PITHS .

3L putty & shell BN T, Rid 4B 4 G BLAS B A BERGIG A ik g Bk uli, HE
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Category:

~ISession Basic options for your PUTTY session
~Logging
—Terminal
Keyboard
- Bell
~Features

. RReston type:
—IWindow - 1 : -
Appearance (ORaw (O Telnet () Rlogin () SSH

' Behawoyr Load, save or delete a stored session
~Translation

Selection
Colours |
—-|Connection
~Data
Proxy
Telnet Save i
~Rlogin
+SSH
" Serial

he destination you want to connect to

Serial line
COM7

peed
115200

Saved Sessions

Default Settings Load

Delete

Close window on exit:
(O Aways () Never @ Only on clean exit

About Open Cancel

****ETHNET CO e sk ok k ok ok ok ok k ok sk ok ok ok ok ok ok ok ok k

*
*
*

_num
_num

5-1 BOREREE
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S 00 Y 2
5.2 WEB L&

RIENE IR PR 2 7]

521 RGEH

A 0 WA U7 () Bty TP, BIVRT 5 ) Bk vk 2 B B S, AE S N DI RSt
SR K, BEHNZ R, Rl CORAABCE, Bl E R AR

v — 0 X

6% 00@GsD

@ 192.168.0.10 X  +

< > C A FZF£| 192168.0.10

ETRE RHEESH UWBESH
IR E LT RESH
AHUP 192.168.0.10  192.168.0.10
FRIFEERS 255.255.255.0  255.255.255.0
(TIFS 192.168.0.1 192.168.0.1
IFEEHLIP 192.168.0.100  192.168.0.100
A2 EAUDPIRO 8887 8887
HubARes 1 1
EuhID 0 0
SLOTZE(1-300) 4 4
PEILEARE(4/8) 4 4
UWBZsi#(0-110K/1-850K/2-6.8M) 0 0
REFRE

B 52 WEBEERZSH

522 UWB2E#¥

AL A U IR Bl TP, BRIy [ Bl ARG B S, ARSI D) “UWB
SR K, BEHNZ R, S “BE”, BIRTAERL

.
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SUIM & R VR AT R
@ 192.168.0.10/7tab=3 x  + h - u x
¢ > C A FTZ2| 1921680.10/7tab=3 2 % 0O Q
B TIRES RESH UWBZ#4
(| LEISE RESH
RERFERY 16495 16495
RETIEE 9¢9¢9¢9c 9¢9c9c9c e

REH UWBSE

B 5-3 WEB ECE UWB &%

5.2.2.1 REERSH

A TR R, 4 TR )

® UWB % th PR B (A LU SR B/, TR KRR, MR ZSE I 24

® UWB % th PR B {A LU SEBRIE RS R, RREHC/INIE RS, MG R 2 v 24
5222 R5BmSH

AT DW1000 A58 i, AT AT DI R/, BB Ui L DW1000
T, DUOR AP TR G 3 B A
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RIS W B AT PR 2y ]

7.2.311

Units of TX Power Control

Each power control octet, in Register file: Ox1E — Transmit Power Control, specifies the power as a

combination of a coarse gain parameter and a fine

gain parameter.

The gain control range is 33.5 dB consisting of 32 fine
(mixer gain) control steps of 0.5 dB and 7 coarse (DA

gain) steps of 3 dB, see Figure 26. For the best

spectral shape the coarse gain should be adjusted

first.

For optimum performance, (as noted in section
7.2.31), manufacturers have to calibrate the TX power
of each unit to account for IC to IC variations and
different IC to antenna losses. Usually the TX power is

Bit number:| 7 | 6 | 5 4 | 3 | 2 | 1 | 0
Meaning: Coarse (DA) Fine (Mixer) settin
setting €

!

000 = 18 dB gain
001 =15 dBgain
010 =12 dB gain
011 =9 dB gain
100 = 6 dB gain
101 =3 dBgain
110=0dB gain

111 = OFF — No output

set to the maximum allowed by spectral emission
regulations (-41.3 dBm/MHz) and such that no other

out-of-band limits are exceeded.

& 5-4 DW1000 A PFM X T . &11Ez5 585 ik AA

ZH LU IA

00000 = 0.0 dB gain
00001 = 0.5 dB gain
00010 = 1.0 dB gain
00011 =1.5dB gain
00100 = 2.0 dB gain
00101 = 2.5 dB gain
11010 = 13.0 dB gain
11011 = 13.5 dB gain
11100 = 14.0 dB gain
11101 = 14.5 dB gain
11110 = 15.0 dB gain
11111 =15.5 dB gain

N 2% FE B (m)
- DW1000 M & | TX h& )
DW1000 3 25 /Chg N (LR
1 %3 (dB) (dBm/500MHz)

@110Kbps
0xCOCOCOCO 0 0.9 150
0xD4D4D4D4 5 4.1 250
0x88888888 10 9.3 350
0x20202020 15 11.5 450
0x9C9C9CIC 20 12.5 600

5.2.2.3 %®EWHT UWB &%
Az E ) UWB S48, & B a4 k.

53 mEH’RE

fE 5V 3 POE LHUIRA T, K44 5 &, BRI | AUREHRIT 2 I
MRS IR, BMREH) A
) WEM 5.1 WS, BB, KRN 1P W E N 192.168.0.x RIAS 5]
192.168.0.10 %3 WEB it & 7 [Hl .
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325 00 e JOERE IR A PR A 7
6 RLEHE

R A0 JubiE i L EAERE PC BUCE B ACHALIERE PC, HAb A S u AR
REAERITHL, AR L ALATUER A 5570 24 i Sk ool 7 o 9L Tl B0 P A 28 O 2 B4 R
B ETRUR

[ -]

R 2 ]
UNBIESS R /FrEEIET
LI N
UWB 22 3
o 355 X322 22 L
W rrrrr Bl

AZHHL

B 61 RRER PC REE
IT9F EALHLER AT, FEBURIAHL IP R Rk FEA BB B E R A R IP7E UDP
g AR B AR AL 5 (BRI 8887), sidly “iEd”, RIW] 58 ik b
5B
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BOFEE | CoMe

PARR  AHLIP

TP O

~]

TEREAN
i

192. 168. 0. 100~ |

2555

B

UDP; K

8887

B

& 6-2UDP #E#E

SEE DRI i CE S P EPK VA R E W VA1 R LTV S e VA R 23
By 58 B 4 B2, AR n] SE e MR LI o

i)
BORE

HiEID X(@m)

0

<<

~N o W=

0.00
3.30
0.00
3.30
10.00
10.00
15.00
15.00

Y (m)

0.00
0.00
3.00
3.00
0.00
5.00
0.00
5.00

Z (m)
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

B 6-3 EifHRECE

KT RGN E LW WAERITE, W 2% (HR-RTLS1 7 P 3RECE

Z Bl

HR-RTLS1 F J* F k.

http://rtls1.haorutech.com/download/HR-RTLS1 UserManual.pdf

7 BIEY

7.1 EATHIRY

AT EAE PR UWB B i & 18 UK UDP 180 FAR HEE .

A Kt 1

mc 00 00000663 000005a3 00000512 000004cb fITTtT FFAFHT AT T 095 ¢l
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RIET R A PR 2 =]

00146fb7 a0:0 22be

* 7-1 HEOBEHIGRIA

WA ¥ TR
HEAD mc HEk, EEN me
USER 00 TiER, BRA 00, H AT, ATHT ZOOFRIRE S
=55
RANGEO | 00000663 | #2535y, A0 MEEES, 16 #t#), %A mm, BP
1.635m
RANGE1 | 00000523 | #2350 Al [FFE S
RANGE2 | 00000512 | #R&3)3E5G A2 EEES
RANGE3 | 000004cb | #2350 A3 [FIFE 2
RANGE4 T | PR BIELSG A4 BE RS (IR Jo R E R uh A AE 70D
RANGES5 e | AR FIIE0h AS BURE RS CONFE TE R ek i A7 AED
RANGES6 T | PR BIELSG A6 MBS (IR Jo B R uh A AE 70D
RANGE7 AT | PR BIELSG A7 MBE RS (R TR s i A AE 70D
NRANGES 095f | WHEWK, AW REEN, 0x0-0xffff
RSEQ cl Range number AW RN, 0x0-0xff
RANGTIME | 00146fb7 | JUERES[EIEL, B LN EB RGN (AL, 47 ms
rIDt:IDa a0:0 r ONYETAE, a NEREE, t AR
IDt AbrZsHihl, IDa JyFEubhl
DIAGNOSIS 22be RGN, BN AT 5100 B E iR
RX POWER=-88.94dBm, tHn] it & LAtk Wi fs
IS
END \r\n HER
8 FERMIE

ESP32 JT A IFEEFE @ AAN: https:/b23.tv/sZvTqTV

ESP-IDF il A: v4.4.4

ESP-IDF B4k 2235, N #05%582:  https://dLespressif.cn/dl/esp-idf/

http://www.haorutech.com
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AL ] X S N =
S5O0 3% R ARH A PR 22 7]

Release version Release date Release notes

ESP-IDE v2.8.1-with-esp-idf-4.4.4 2023-02-08 Download / Mirror - 1 GB Release Notes

Offline Installer v4.4.4 2022-02-03 Download / Mirror - 630 MB Release Notes

ESP-IDE v2.8.0-with-esp-idf-4.4 .4 2023-02-03 Download / Mirror - 1 GB Release Notes

ESP-IDE v2.8.0-with-esp-idf-5.0 2023-02-01 Download / Mirror - 1 GB Release Notes

Online Installer v2.19 2023-02-01 Download / Mirror - 4 MB Release Notes

ESP-IDE v2.7.0-with-esp-idf-5.0 2023-01-12 Download / Mirror - 1 GB Release Notes

Online Installer v2.18 2022-12-23 Download / Mirror - 4 MB Release Notes

Nfflina Inctallar vd 1 4 20221212 Newnlazd [ Mirrar - 353 MR Ralaaca Nntas

& 8-1 ESP-IDF R #&

9 [ElHFEH

TEAR 23 ESP32 RGN, mli#id flash download tool I H %4347 [
RS R

#TJF flash_download tool H 3k W flash download tool x.x.x.exe #fF,
ChipType FHiitH “ESP32”, fiifi OK.

B DOWNL... - O
ChipType: ESP32 ~
WorkMode: Develop ~

LoadMode: WART

OK

9-1 ChipType

HENEFME, 730 i 15 .. 3%%5], 13% bootloader.bin. partition-table.bin
esp32_dw1000.bin = ASCARFESCH M AR WAL E, FRAE 2 S E S AEAN
0x1000. 0x8000. 0x10000, 7£ 3 ‘TAr B =ASCAHT2), BEETHIIA 4 FIXE 3
ANSCPEEEAR Rkt 0] 1 B TE A

fE 5 5 XU FEALuh () 8 15, IF R RLERReRE AR (HEFF 921600), A
i 6 5 ERASE &84, %565 5 A )E, IRonERRNT), 5 75 START
PR AT . SORPET I G ,  HHT b B 5E B S AT R E AR T
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SU & R R AT R ]
B YESP32 FLASH DOWNLOAD TOOL V3.9.5 — O X
SPIDownload
[ .. | ox1000
a Onc1 0000
5 4 t@
O . @
O . @
O - @
O . @
SPIFlashConfig
SPI SPEED SPI MODE DetectedInfo
B DoMotChgBin -
O40mHz  CQIO
LockSettings
(267MHz () QoOUT
() 20MHz 0O DIO CombineBin
(OB80MHz (O DOUT Default
(_JFASTRD
L
DownloadPanel 1
il
6 > -
COM: e
START STOP ERASE | COM2Z
& 92 BRFEE

flash download tool T %%z

https://www.espressif.com.cn/zh-hans/support/download/other-tools

3 3 MER

Flash T# T A

ARl

+ Flash FT&I &

RAFLE - &,
Fe& hiA %7 HHA T
Windows PC | V3.9.6  2024%03RA19H v

& 9-3 flash_download_tool &
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10 X REHFR

FLE IGAO1-EP A& TG B R o
£ 10-1 KB EEHEE

Fre | AR HE /F
1 IGAO1-EP 3 14
2 Type-C 2k 1%
3 LRI 14
4 3M i 14

11 FR5FIFER

BERE B G 1 BT R 5 22 2 SR RIS B T
R 11-1 CHEABR

FFg | O BERH R =4 BE
1 HR-RTLS1 /it MELUERES 13
2 HR-RTLS!1 f#x AT KT MELUPRES H3C
3 HR-RTLS1 XUzl £ il R 13
4 EAIHL QT FF AP TT T WIEHE |
5 HR-RTLS1 %8 H = i R 13

F 112 ABFEREH

Fes | MRS A R (== K (5))
1 WS RGN MER PSS 14:10
2 UWB B Al AR Ji 2 WwREHE | 20:53
3 DWM1000 &4 MEL IR RS 15:46
4 RGN VIR | 11:05
5 TWR J53 2 UWB @15 Pl HEwR | 25:27
6 RN ARG R WURHL | 22:48
7 = A AR S R ARG A IR | 27:24
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SN0 A% R AR A PR 2 A

*® 113 FRIFGAEZH

FPg | Wi BRI AR =4 FRIES

1 ESP32 #x A A HwEE: | CIEF

2 LIRS AL C++ QT

3 = e RIS HwEE, | CIEF

4 J3 S8R 2D/3D S R | Python

5 DW1000 #x Az API Decawave | CiEH
*® 114 BEHEH2EEN

FPg | Wi BRI AR =4 SRR

1 B A} 5 3 ] AR | PDF

2 FH5%E - DATASHEET Decawave | PDF

LA SN N E R BRHE AR, Bm RO RGO, S 58T B T

RGURNEE, L a] e 15 505 I R TCREITIRG 28 SR8 Bk
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