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1 F@mEN

IGAO1-EP 3k /2 KIERE ARl HR-RTLS1 F 5177 i A ) — 26t 2 185 52 7 3
uli, R DecaWave E J7 DW1000 /£ 4#%.0 UWB it 1, K H ESP32 # 5 HLEN
T MCU, A A2 Ml N B R LR, SCRF POE A FURI LUK @A, FLA T 5 55
TR P SR A

Z > IGAOL-EP FEubei Al HiAh HR-RTLS1 ZFIEiH (ULMI1. LDI150(-I).
LD600(-I)« ULMI1-SH. ULMI1-GP) &M, wH#IRGEREME M RGIT KEM -

2 RINERER
= 2-1 BEHYSFEXIEE

JFe | B B

1 ULMI H 7 DWM1000 &4, Zixds, 50 K

2 LDI150 HPEAIRE, Shie, WEHIML, 150 K

3 LD150-1 LD150+IMU

4 LD600 SPEANRE, Sy, WEHIL, WNEPA, 600K
5 LD600-1 LD600+IMU

6 ULMI-MK BERACETL, BBV, WE PA, REIRZ, 400 K
7 ULMI-MK-IPX | &b, ApUN, NE PA, SMERZ, 600 K
8 ULMI1-SH FHS5E, WERM, B30, NE PA, 400 K
9 ULM1-GP THAh5E, WERM, B, NE PA, 400 K
10 | IGAO1-EP sh5e, WEBERZ, DKM, POE, WE PA, 600K

MR FT/R N HR-RTLS1 R AT DW1000 #2 0ol Fr FIF b, X sufsith
AIHEAC—RAH, FRE R, DLR G S/ R A S ORI EE R S, 4 ULMI
5 IGAO1-EP FHE.MIEE, HoRMIEREE B0 50 K.
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S 3% K R AT PR 7]
3 FmEH
R 3-1IGA01-EP RS ¥
i H ZH
FHL i POE/ DC5V 4N 78 L fik B, Type-C
600 K(ZW L )@110Kbps
Ep R PR R Y 400 K(ZH MEE)@850Kbps
250 KW ML) @6.8Mbps
F# MCU ESP32-WROOM-32
AR 75%75*%33mm
I PR +5cm
TAEIR R -20~70°C
B imAE 77 LA K UDP/USB # £ [
Bl TR 100Hz(MAX) A] i %5
BTG 3244-4659MHz
H B 500MHz
REHKMY N ERRERE, B 3-5dBi
TRt D A %
- -18dBm/MHz
H{EEZE 110Kbps/850Kbps/6.8Mbps
VANTTAIE a7 P31
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S5 000 ) G R A R A F]
4 FEPREO
AR
POE{teB ]

USB&§iiE/

BRI
o RAIETAT
o RAIRTHT2

4-1 FEHHMNBIEO
4.1 USB ¥4/t 3O

ZAE N Type-C brufEiERESS, FIERL SVIA HIFIGEHL 235 HE SVDC 443
vAE e, B AR N R 24 CH340 WRENFERE G, HEAT SR LS . FEF R,
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S0 R I s R A B
4.2 ¥k

K s B T WE, P RO E S AN R E ) IP &
HAT SRR E .
4.3 M4&EEO/PoE {8

DK B RSB T, UDP UMY, EF POE fitH .

4.4 $8RKT

# 41 HRATRA A
IRIRAT (R4 WEFRIT 1 () | AT 2 A
Ut AR R R | 5T — b 2 4 S B
S E R TR, B4 | BEuh CHU R A R 25 | R AR, Tk

fERAT 7. UDP ) I, HsE, Ak | S B R N A
i P R A K s SR KD
5 BHKRE

S E S H R EM WEB WE WML, AT P, ID. bR &
SZHOHTRE, BN TRy sol T ik E, —RIEN T ERES m
BEINT RRRE. L% TP TR EAATERIEAL T, AR R A

51 EOECE

B RCE FR e CP2102 WRah ey (BCEBRME), H USB HiE ZhiE ekt
uli Tpye-C BE/ Bt i 11, H shell Bi P RIX W B IR S HITSHIE . RSN
{"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}
ZIR SN AR S BB EWME ] RE KIS
F 51 B S REEmsN

5 | KEY Value KA | i

1 Command | ConfigANC char | B SHBETR S
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S0 KRR AT R 7]

2 AnchorID 0~7 int Fuh ID

3 LocalIP 192.168.0.10 char | &HLIP

4 Mask 255.255.255.0 char | AHLF MR

5 Gateway 192.168.0.1 char | M= IP

6 RemotelP | 192.168.0.100 char | ZEFEEHL IP

7 RemotePort | 0~65535 int TEFE F AL UDP i [

8 GroupNo | 0-255 int Hes, BN

9 Slot 1~300 int RGN RREE, B4

10 MaxAnc 4/8 int HE R, BN 4

11 DataRate 0/1/2 int UWB T,
(0-110K/1-850K/2-6.8M)
NN

12 | Format 0/1 int Bt =, (0-mc/1-json),
UDP £ B3l fRACER I 1

i3 putty 55 shell W T, KedniE i 1 HC B 15 A BRI AR 2 2l At

vl IEHWCRIFENT B S, S ESEE, PITHSH.

http://www.
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S I KW RH A IR A ]
LS

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 BOEEREE
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S 3% RIETE B A BR 2 7]
5.2 WEB B2 &

521 ZR%E¥

A A U IR Bkl TP, BV ATy e B S E S, A NI C RS
SRR, BENZAYE, A CORAFIRE”, SRehE R

ETRE EHEEH UWBEE!

Tl HEIEH WEESH
AP 192.168.0.10 192 168.0.10
FIELS 255.255.255.0 | 255.255.255.0
S 192.168.0.1 192 168.0.1
ITAEEHP 192.168.0.100  192.168.0.100
EIEEHUDPIEO 8867 8887
EiLERS 1 1
EihD 0 0
SLOTEEE(1-300) 4 4
HEELEF T E(4/8) 4 4
UWB=S1E(0-110K/1-850K/2-6.8M) 0 0
HIEFETL(0-mc/1-json) 1 1

5-2 WEB BLE R &%
522 UWB£&#
T YA T ) FE k1P, BIAT i () Bk S 4000 B S, 78 S N Y “UWB
S B, BRSNS E)E, s e, BIRTAERL
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S 3% RIETE B A BR 2 7]

v = ] X
@ 192.168.0.10/?tab=3 X  +

&€ > C A F=2| 1921680.10/?tab=3 2 ¥ 0O Q

BITRES  RHEBH UWBS£1

(] =] LEISE RESH
REGFERT 16495 16495
RETIEE 9¢9¢9c9c 9¢9c9c9c TE

5-3 WEB it & UWB 8%

5.22.1 RZEERSH

AP T ARCHEMI AR, 4% IR R -

® UWB #iithFEES A LU SEPRER 85/, TR BB, MY/ RERAE I 4

® UWB % th P B (A LU SERRIR RS R, R BN RS, MG R 2R 24
5222 REHEIHESH

AT DW1000 A5 48 a8, ARSI AS Th3 R/, BE 3B 1 )L DW1000
FPFNE, DUR A P TR G 3 B A A

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. Bitnumber] 7 [ 6 [ s [4[3]2]1]0

Meaning: Coarse (DA)

The gain control range is 33.5 dB consisting of 32 fine setting Fine (Mixer) setting

(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 = -
. 000 = 18 dB gain 00000 = 0.0 dB gain
first. 001 = 15 dB gain 00001 = 0.5 dB gain
010 =12 dB gain 00010 = 1.0 dB gain
For optimum performance, (as noted in section 011 =9 dB gain 00011 = 1.5 dB gain
" 100 = 6 dB gain 00100 = 2.0 dB gain
7.2.31), manufacturers have to calibrate the TX power 101 = 3 dB gain 00101 = 2.5 dB gain
of each unit to account for IC to IC variations and 110=0dB gain
: 2 111 = OFF = No output 11010 =13.0 dB gain
different IC to antenna losses. Usually the TX power is 11011 = 13.5 dB gain
set to the maximum allowed by spectral emission 11100 = 14.0 dB gain
. - 11101 = 14.5 dB gain
regulations (-41.3 dBm/MHz) and such that no other 11110~ 15.0 dB gain
out-of-band limits are exceeded. 11111 = 15.5 dB gain

5-4 DW1000 fl PFEM < T % 5155 58457 EA

http://www.haorutech.com 8
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bi=1'U1] 5 RIS WA A BR A ]
S N E:
N 2% IR & (m)
‘ DW1000 P #5 | TX L) o
DW1000 34 &40 | (W AER)
Hi25(dB) (dBm/500MHz)

@110Kbps
0xC0COCOCO 0 -0.9 150
0xD4D4D4D4 5 4.1 250
0x88888888 10 9.3 350
0x20202020 15 11.5 450
0x9C9CICIC 20 12.5 600

5223 wEH UWB ¥
AR E T UWB 280, 3485 8 Ak

5.3 EHRE

£ 5V 5 POE L HURES T, Kdddaht 5 B, IRSFRAT 1 AUREFERIT 2 N
MRS, BIPREH E
) EM 5.1 HSE, W, KHE TP W EY 192.168.0.x BIA
192.168.0.10 %3 WEB i & 7 [fl .

6 REBE

Reprfr vl SN LERE PC, ARZEBLHIFHL, AIAE ATV AT 7R 2w 2
73 o YO 1] ) I AR 25 07 B84 JE B R S I AL
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SRR G R A R A F]
] UWBZE ¥k 1
1 UWBZE 352
UNB3ENn oy X 32
ZEE
=13 RE

6-1 BERER PC REE
ITTF EALHUVEAT, LRI IP T Rk #F AL s E BRI MR 1P, £ UDP
g 1 NSRS Rl b AR B T 5 (BRIA 8887), sl “IERE”, BIRJSE kL IE
RSB
TREA
FOEE (coe v| ( EE

BUAR  A&HLIP| | 192.168. 0. 10 ~|

TCPE A 5555 EE
UDPHR I 8887 R
& 6-2UDP &E#E

BRI G, Herh o ik B2, IR X S, E B ECE
GpBEvh AL B ARAR, BRI SE R B R, RS AT 58 BUE M AR IR .

HID  EHID| BF X (m) Y(m) Z(m) IP MAC
1 0 True 0.00 0.00 000 §92168.0.10 BO:B21CFEA13B

6-3 L FRECE
KT ARG E T2 415 A J7v%, 71525 1GAO01-EP 48 AL A A (HR -
RTLS1 H 7 FM) RECE £ %,
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IGAO1-EP JT A I ML 2 -
https://www.bilibili.com/video/BV1UeeKeCEBW/
HR-RTLS1 I )7 /4% -
http://rtls1.haorutech.com/download/HR-RTLS1 UserManual.pdf

7 EEY
7.1 &

W f577:: UDP
KIETTA: UWB > F 41
ARSI 38 —ik
PALE I E e o AR 2R
{
"Command": "HeartBeat",
"MAC":"EC:62:60:B7:49:D3",
"Firmware": 0.1,
"AnchorID": 3,
"GroupID":5

"DeviceStatus": "Available"

711 EFER L

{5773 UDP
KIETTIH: UWB > 41
ARSI AT E L bR R 1 0 B B AR
P2
{
"Command": "UpLink",
"MAC":"EC:62:60:B7:49:D3",
"AnchorID": 3,

http://www.haorutech.com 11
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SSU0G JOHE B AT B A ]
"TagID": 1,

"Battery": 90,
"GroupID":5
"RangeNo": 25,
"Distance": 2.45,
"Power": -65,

"RangeTime":3234567891234000,

"SOS":1,
"Alarm ":0
b
* 7-1 WEEBMER
e | KEY Value KA | UiHA
1 Command | UpLink char R ver
2 MAC EC:62:60:B7:49:D3 char LK MAC #ihik:
3 AnchorID | 0~7 uint8 eyl ID
4 TagID 1 int Fr2& ID
5 Battery 0~100 uint8 | ARSI R E
6 RangeNo | 0~255 uint8 TR
7 Distance | 0~800 double | MFEAEHAL: K
8 Power -200~0 int P28 S Dh %
9 RangeTime | 3234567891234000 int DN ER ST B AT us
10 GroupID |5 int FuhH 1D
11 SOS 0-1 int 1 2 SOS %
0 NAIRE
12 | Alarm 1 int 1A EHAT N RIRE
0 NARBAT T R IRE

712 HEERES

wfE7: UDP (J7#)

http://www.haorutech.com 12
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SEUE KNS AR A LA ]

RIETTIA: EHLSOUWB Hef

WAL FEAEREE S BRI RG2S AT UTCHS Jb B ) (A1, B0 fal
b us.

I 18] ()25 N 7 ik R G0 N I T A Sk 88— I TE), 9F AT & B T A 1 AR i
JF slot, JEukidid M2 UDP v SRS (B [FPE B, RESTRRIT 1 ()
56, SEANRGNES -, W LAEEATRREN PR

P2

{

"Command": "TimeSync",

"TimeStamp": 3234567891234000

8 FRIfE

ESP32 JF R IFEEAEEASN: https://www.bilibili.com/video/BV 1gx4y1R7vn/

ESP-IDF JiiAs: v4.4.4
ESP-IDF 554k 223560 N #05%HE: https://dLespressif.cn/dl/esp-idf/

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 - 830 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
Nffline Inctallor vd 1 4 20221213 Nownlnad [ Mirrar - 252 MR Raleaca Nntac

8-1 ESP-IDF ki

9 EHEH

FEAR L HE ESP32 MR, Tli@id flash_download tool T H 3K {4EAT [E
R .

FTJF flash_download_tool H 3k flash download_tool x.x.x.exe 1,
ChipType FHui%E# “ESP32”, widi OK.

http://www.haorutech.com 13
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S5 000 ) KIEWEWEH A PR A F]
B DOWNL... - O X
ChipType: ESP32 ™
WorkMode: Develop ™

LoadMode: WART

OK

9-1 ChipType

BENEFIG, 705 sl 15 4% 4, %+ bootloader.bin. partition-table.bin.
esp32 dw1000.bin = AN SCAFAE AR E 2 N IIALE, JRPE 2 SALE S AIEA
0x1000. 0x8000. 0x10000, f£ 3 FALEHR =ACAHT2), BEBEHIA 4 5 X 3
AN EEAR Rt ) 1 B TE

FE 5 5 XIIRFEFLuE B 15, JF R R R R (HEFF 921600), K
7 6 ‘5 ERASE #Z4#5 5k, &5 5 At )E, SRRy, HAd 75 START
P E T, . SRR NG, BT b A 8 B A BT R R T
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S0 &% RaEyE kS A IR 23 7]
B YESP32 FLASH DOWNLOAD TOOL V3.9.5 — O X
SPIDownload
[ .. & ox1000
a Onc1 0000
5 4 t@ D
O . @
O . @
0 - @
O . @
SPIFlashConfig
SPI SPEED SPI MODE DetectedInfo
B DoMotChgBin -
O40mHz O QIO
LockSettings
(267MHz () QoOUT
() 20MHz 0O DIO CombineBin
(O80MHz O DOUT Default
(_JFASTRD
v
DownloadPanel 1
&
6 > -
COM: e
START STOP ERASE | COM2Z
BAUD: az1600 e

9-2 JRREE

flash_download tool T #55#%:

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

3 3 MER

Flash T T A

ARl

+ Flash T&I &

RALE - &,
Fe& hA %75 AHA T
Windows PC | V3.9.6  2024%03RA19H v

9-3 flash_download_tool &

http://www.haorutech.com
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=] 1] C¥ 3 KRS B A B A ]

10 REEREHFR

FLE IGAOL-EP AR i R o
+£ 10-1 AEBREEES

JP5 | K B &
1 IGAO1-EP 33k 14
2 Type-C A& 1%
3 TR B 14
4 3M i 14

11 AFREFIHEN

BERL B GE AL I £ BT R 5 52 2 BRI B T
R 11-1 KPR

FFg | SOMBTRHABR (= BE
1 HR-RTLS1 FH 7 Fiit MUV RES H 3L
2 HR-RTLS1 R AT K Tt MEL PSS H 3¢
3 HR-RTLS1 XU # pp i3 T Rk H 3L
4 EAIHL QT FF AN T T MEP PSS 13
5 HR-RTLS1 % #8H 2 F/1it T Rk H 3L

£ 112 PREIRRBEN

FP5 | WA AR (=3 I K(73)
1 RN A5 RGFE TR 14:10
2 UWB JEfilli 45 A J5 2 Wk | 20:53
3 DWM1000 &4 eIV RS 15:46
4 RGBT IR R | 11:05
5 TWR J5# & UWB @15 thiX IR | 25:27
6 RN A U WEIAR | 22:48
7 =N E AL AR S AR WmR | 27:24
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=] 1] C¥ 3 KRS B A B A ]

#® 11-3 FRIFEBERN

[P | W ERAARR 1E# HRIES
1 ESP32 fix A U5 AY kR, | CIES

2 AL HLYED AR | CH QT
3 = E A LIRS R, | CIES

4 i 2335 2D/3D 43t WAL | Python

5 DW1000 fix Az API Decawave | CiEH

+= 11-4 BEHRITATER

F5 | Wit R FR =2 AR
1 g S PR A PDF
2 A Fr DATASHEET Decawave PDF

CAESIH O E R BORHE AR, Jm AREWI RGO, S 308 Bg T
RGORLE, R ) 5 02 M BOR TREITIE 28 SR B Bk o
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