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I. Overview

The Qianwu Qianxun Gateway is a compact, aesthetically designed, and
multifunctional card reader base station independently designed and developed by Shidian

Technology. It can perform traditional warehouse operations—such as item registration and

detailed query—while also supporting intelligent warehouse management tasks—including
rapid personnel and item location tracking, proximity/exit alarms, and fuzzy location search
using tag-based mapping—thereby significantly enhancing the efficiency of warehouse

management and personnel attendance tracking. When paired with any audible and visual tag
system, the gateway enables users to utilize a mobile app to simultaneously read electronic
tags within a 60-meter radius for rapid inventory counting, precise item retrieval, and
personnel attendance tracking.

The computer-based management backend handles daily administrative tasks, such as
batch adding of base stations and tags, quickly associating material information, and grouping
materials categorized by date or supplier. Users can also import a physical map via the
desktop interface; after placing the corresponding base station on the map, they can instantly
determine the signal coverage area of the tag on the map, significantly enhancing personnel
management efficiency.

Using computer-based management software or the Qianwu Qianxun mobile app
enables simultaneous reading of up to 1,000 tags and simultaneous triggering of audio-visual
alerts for up to 80 tags. The mobile app allows users to quickly locate items or individuals via
audio-visual alerts, enhancing search efficiency through customizable lighting and calling
modes. The "Near-Base Station Alert" and "Departure Alert" features enable timely detection
of lost items in the warehouse or individuals who have become separated at the site, thereby
strengthening risk prevention measures in warehouse management and simplifying personnel
management. Additionally, the mobile app allows for remote management of assets by
viewing a map based on the signal coverage area detected by Qianwu Qianxun.

The Qianwu Qianxun Gateway can transmit data via Bluetooth, 4G, or Wi-Fi, and
integrates with the Qianwu Qianxun Smart App for information exchange. It supports various
functions including device addition and removal, tag binding, real-time location tracking,
audible/visual search, and real-time inventory management.

The Qianwu Qianxun Gateway offers users software customization services, enabling
long-distance card reading and calling (location) functions via 4G, WiF1i, or Bluetooth data
transmission. Users can develop custom software to connect to this card reader, allowing
them to read or call electronic tags within a range of up to 60 meters. When used in
conjunction with smartphones or tablets, this solution facilitates seamless mobile item
tracking and real-time inventory management, significantly enhancing the efficiency of
warehouse, production, and logistics operations.
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I1. Key Features

¢ Operates in various modes—including card reading, call initiation, and data

transmission—with a communication range of no less than 50 meters.

¢ Can read up to 1,000 tags simultaneously and activate up to 80 audio-visual tags at the
same time.

¢ The USB interface supports Windows, Linux, Android, and macOS operating systems.
*Operates within an industrial-grade temperature range of-40°C to +85°C

* Supports Wi-Fi network configuration via the 2.4 GHz frequency band for web-based
devices

*The app supports both iOS and Android systems.

www. west—hn. com 3



WES

III. Interface Specifications
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IV. Application Topology Diagram

Socket
” #55F3.0/4.0Beacon

HakigdE, ABBEFIRR
\r5RRSS 28

HaEig®E, ABWI-Fi/4giRR

Socket
Http

A ZARSS 2%

V. Technical Specifications
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Qianwu Qianxun WiFi Card Reader WE-RWFO01

project specifications | parameter
carrier 2.4GHz
frequency
Card reader ", qulation QPSK (Quadrature Phase Shift Keying)
antenna mode
control IEEE 802.15.4
protocol
receiving -118dBm
sensitivity
antenna gain 3dBm
Wifi Spectrum 2400 ~ 2483.5MHz
range
safety WEP/WPA-PSK/WPA2-PSK
Chip Use the Qinheng Microelectronics CH340 USB-to-Serial
Port Conversion Chip
Type-C port
Baud rate 115200bps
data format 8 data bits, 1 stop bit, no parity check
interface type | Type-C
pilot lamp RGBtape lights | The app supports 10 different modes.
charge lamp Full indicates green; empty indicates red.
source voltage 5V
Current Recommended drive current: 1A or higher
cell 4000mAh
size 88.19mmX88.19mmX113.13mm
External hull ABS engineering plastic, ceramic white
Structure
weight 260 g
work temperature -40°C~ 85°C,
environmen
t humidity Less than 95% (no condensation)
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VI. Secondary Development Agreement

The APP (Application) accesses the handheld device's serial communication port

"/dev/ttysWK2", enabling the retrieval of data from remote tags from the handheld device.

The message format for APP access to handheld devices is as follows:

k| 0| 1 2|1 3| 4| 5| 6| 7| = |N [N+1IN+2
FB | pgeTT ol | KE HEAE CRC&A
7Bl | 55| AA|02 | 06 | 00|19 | FO | AO 01|32 54

[Leading Byte]: A fixed value of two bytes (0X55 or 0XAA) serves as an identification
marker for detecting a new data packet.

[Command]: 1 byte that specifies the exact meaning of the message; see below:

Command | name direction explain

1 Read label APP (Mobile The handheld device reads the tag ID and

2 Call Label APP (Mobile Call the specified tag (audio-visual alert)

3 Direct APP (Mobile The APP requests the handheld device and the
4 Direct APP (Mobile Handheld device feedback data transmission

The call function must be used in conjunction with the audio-visual tag; the transparent transmission
function must be used in conjunction with the digital transmission tag module.

[Length]1 byte — the length of the subsequent "Message Content" field.

[Message Content]To be determined by each individual message.

[CRC Checksum]The result of calculating the CRC16 for the message (excluding the
preamble bytes). Used to ensure message integrity.

(1) Read Label Message (0X01)

Message Content:

=
rs'

| =
=

4|—H—H—

7‘—13
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1= 0~7F%

[Card Number]4 bytes: the card identifier.

[Attribute]1 byte, used to store information such as tag type, under-voltage flag, and

extended data length.

fii:7 6

4 3

RSSHE

1555

TEHIERE

I

IreERR

Bit 0: Under-voltage indicator. 1: Under-voltage; 0: Normal.
Bits 1-3: Label type. 0: Standard label; 1: Audio-visual label; 7: Empty label (Note 1)
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Bit 4 — Motion Flag. This bit is only valid for the motion detection tag. 0: Tag is

stationary; 1: Tag is in motion.
Bits 5—7: Extended data length. When necessary, the tag can upload additional extended

data (e.g., humidity, temperature, etc.); this extended data field follows immediately after the

attribute byte and can span between 0 and 7 bytes.

Note 1: An "empty tag" event occurs when the handheld card reader module fails to detect any
electronic tag; in such cases, the module sends an "empty tag" notification to the APP every 3 seconds to indicate
that the card reading operation is functioning normally. If the APP does not receive any valid tag information or
any "empty tag" notification for an extended period, this indicates a malfunction in the handheld card reader
module.

[Extended Data]0—7 bytes: The length of the extended data is specified within the attribute

byte; it can carry data specific to the tag (e.g., temperature, humidity, etc.). The extended
data may consist of up to 7 bytes or be absent.

[RSSI Value]: A 1-byte value representing the signal strength of the tag data received by
the positioning antenna; this signal strength value can be used to calculate the distance
between the tag and the positioning antenna.

(2) Call Label Message (0X02)

The APP sends a call tag instruction to the handheld card reader module, causing the
designated tag to light up and emit a sound, making it easy for users to quickly locate the tag.

Message Content:

et | 0 |1 | 2|3 | 4
FER asD 28
7~ | 0019 | FO | AO | 01

[Parameter]: Byte indicates call mode.

The general definition is as follows (the definitions for individual acoustic and optical
labels may vary slightly).

Call Mode explain

0 Only the green light is flashing.

1 Green light flashing + buzzer sound
2 Only the red light is flashing.

3 Red light flashing + buzzer sound

4 Only alternating red and green

5 Alterhating red and green flashing +
255 Stop Reminder

Upon receiving a startup command from the controller, the handheld card reader module
will continue its alert operation for the specified tag for a period of 5 seconds. If the controller
requires continuous tag calling, it should continuously send calling commands (recommended:
once per second). If the handheld card reader module does not receive a calling command for
5 consecutive seconds, it will automatically cease its audio-visual alert operation. This
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ensures that, in the event of an unexpected communication interruption between the controller
and the card reader module, the card reader module will promptly stop its alert operation.

The handheld device supports concurrent reminder operations for up to 80 tags; when it
is necessary to make calls to multiple tags simultaneously, multiple commands can be issued,
or a single command may contain information for multiple tags.

For example, when simultaneously calling two electronic tags (1805100,1904212), you
can issue the following call command:

55AA020A001B&B2C 0100 1D OE 54 01 82 3F

55 AA  : BIEET

02 s s (WFIURES)

0A : KE (105F)
00 1B 8B 2C|: ##&5ID (1805100)
01 » B (RO6ARA)
00 1D OF 54: #5&5ID (1904212)
01 . fER, (RERE)

82 3F : CRCI:E%
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(3) Transparent Transmission Request Message (0X03)

The APP sends a data transmission switching command to the handheld card reader
module; upon successful switching, the handheld device and the tag establish a point-to-point
transparent data transmission channel. The data transmitted by the APP is delivered to the
remote device via wireless transparent transmission, and the reverse process also occurs.

After establishing a passthrough channel, the length of data transmitted by the APP each
time should be kept within 120 bytes; if it is necessary to transmit excessively long data
packets, the APP should wait for a short period (greater than 5 milliseconds) after completing
the transmission of a partial data segment (less than 120 bytes) via the serial port before
continuing the transmission.

Message Content:

ik | ol 1| 2| 3] 4] 5] 6

s n 2% | ONE
FE FREEID Mif% flrJ_J]u‘J'

o~ | 00 01 | E2 | 40 | 01 5| 0A

=
i

[Tag ID]: 4 bytes — applicable to tag cards requiring direct transmission.

[Wireless Channel]1 byte; Channel (0—7); Total of 8 channels. This wireless channel is used for data transmission
directly, preventing mutual interference when transmitting data within the same frequency band.

[Creation Timeout]1 byte — the maximum waiting time before attempting to create a data transmission channel;
unit: seconds. If the creation fails, the controller should issue another handover command to attempt establishing
the channel. Valid range: 3—60 seconds.

[Exit Timeout]1 byte: The timeout duration for exiting the data transmission channel (unit: seconds). When data
transmission mode is activated, if the channel remains idle (no incoming or outgoing data packets) for the
specified timeout period, the system will automatically exit the data transmission mode and revert to Card

Reader/Tag Mode. Valid range: 1-60 seconds.

As a typical example, the instruction sequence for establishing a data transmission channel between a card
reader and a tag with ID "123456" is as follows:

55 AA 03070001 E24001 050A 0D 5B

Each field is explained as follows:

55 AA ST

03 EEmS (UHERIFER)

07 HEASKE EIITFPIEERE)

00 01 E2 40 HERE/FREID (123456)

01 HERE/ TEMME (ER1SMmE)

05 BERE/CIEEN (REEHE5)

0A EERE/ABHEBE (10 E3UEETH)
0D 5B CRCK:3G

Serial port transparent data packets — each packet has a maximum size of 120 bytes, with a minimum packet
interval of 10 ms. Extremely long packets will have their excess data automatically truncated.
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(4) Transparent Response Message (0X04)
The handheld device responds to the APP with the result of the transparent switching

operation — whether it was successful or failed.

Message Content:

wat | 0 |1 | 2|3 | 4
FR | ®&EID SR
% | 00/19 | FO | AO | 01

[Result]The return value indicates whether a passthrough channel was successfully created:

0 — Success; 1 — Failure.

Example: 55 AA 04 05 00 1B 8B 2C 00 9B 34

55 AA . BT
04 : it (RS

05 : KE (55F1)

00 1B 8B 2C : ##&ID (1805100)

00 . FR (PIEEBEEERD)
9B 34 : CRCi%%&
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VII. Distance Measurement Formula

This product calculates the distance between the electronic tag and the antenna by measuring
the wireless signal field strength; the relationship between this distance and the wireless
signal strength follows an exponential curve, as shown below:

BEE (EX) /

500

400

300

200

-45 -50 =55 -60
5538E (dBm)

Due to chart size limitations, only the correspondence for distances within 6 meters is
displayed.

In the above figure, there are three values that require repeated measurement and calibration.

1, LO0: Signal strength when the distance between the tag and the reader is 0 cm;
measured value: -22 dBm.

2. L1: Signal strength when the tag is 40 cm away from the card reader; measured value:
-32 dBm.
3. L2: Signal strength when the tag is 100 cm away from the card reader; measured

value: -42 dBm.
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The derived formula based on these three values is as follows:

1. ES\BEATETL0, EEEEAHENEL,
2. EEBEATETL, ESALURELIEEE,

iR = [(LO-5858%) / (LO-L1)] * 40
3. E8E/NVTL, BEEALURIEIESMLEE.

[(L2-{E5E5388) /25]
BE = 10 *100

For the specific algorithm implementation, please refer to the source code of our DEMO
software.
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VIII. Qianwu Qianxun Management Software
Desktop version — Quick Search
1, Add map via desktop
2, Add a base station via desktop client
3. Add tag via desktop client
4, Batch tag addition for desktop computers
5. Add group on desktop
6. Batch group addition for desktop clients

Mobile app — Quick Function Search

1, Mobile device base station configuration
2, Mobile Device Base Station Management
3. Mobile device electronic fence feature

4, Mobile device tag management

5. Mobile Map Management

6. Mobile Device Group Management
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1. Add a map via desktop client

After adding a map and placing a base station in the desktop backend, users can view
the location range of tags on the map. Log in to the Qianwu Qianxun backend management

system, click [Map Management — Map List] in the list on the left side of the homepage, and
then click "Add".

=

AT E

ERE 5l HEEER (m) Eo] 2k

Import a 2D floor plan, enter the actual length and width values, then select the bound
user ID; after completing these steps, click "Add" in the bottom-right corner of the page. Each
account can add multiple maps.

0 <O BN\ —4TEE

<OMNEEETR
YT OMATIRKERE

* YFIIER (m) - 500 +

BERLIERF >
wAED > B
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2. Add a base station via the desktop client

Click on [Base Station Management — Base Station List] in the Home Page menu to add a

Qianwu Qianxun base station.

FH ) BEAETR

o |

IS BusEAiE

Hogsem: ko HugiRas:

AN

togo

ERER

288

Hoks

Import the base station's external view image; after filling in the required

information

E R = -

1

PN - BEFE

* Ef§logo

* WILERR
g

" IS <:I
* EbikithtE
-]

<A

RESGPSIEE

BT son

, click "Add".

6 <JE ARSI

<O MARILER
<O BARIEDS

<O AR SR XK

=

Click "Location Deployment", select the base station you wish to place, drag the base
station to the desired location, and then click "Confirm" in the bottom-right corner. To
view the base station's placement location, simply open the map.
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3. Add tag via desktop client
Go to [Tag Management — Tag List] in the homepage menu, then click "Add Tag".
.
R 28
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Upload an image for the tag, then enter the tag ID, custom tag name, and tag note.
After completing these steps, click "Add". Once the tag has been added, users can search for
it by entering its name or ID; the tag note serves as additional information to supplement the

tag details.
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FEEE << E@)\*ﬁﬁ%?f
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4. Batch tag addition via desktop client
When there are too many tags, users can use the batch import feature to quickly assign tags.
Go to [Tag Management — Tag List] in the homepage menu, then click "Download Template".

XI5 R - ¢ -

BENTER - ARSI

>

BIERAE: ES

2= logo

5t

Enter the information required for binding a tag into the downloaded template form—this

includes the tag name, tag ID, tag note, user ID, and group ID. The tag name can be
customized by the user (and may be the same as another tag's name); the tag ID must be
unique; the tag note is optional; the user ID can be a mobile phone number or an email
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address; and the group ID is also optional. Once entered, the tag will be automatically added
to the corresponding group.

B

A @ D 3 F G H
1 [ _sHEam FRFEID FREEE WBAFH S/HRE(TRIAS > 52 Bahdie AA SRID

2 [ EAAREIS 2424079 [ER TR A0870807191 3

sl = 2154238 i o A 15870807191 13

4

5 WAE Wi rizi= IR priz- |

5

’

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

After saving the spreadsheet data, navigate to [Tag Management — Tag List] in the Home

page menu and click "Import Tags." Then, select the just saved spreadsheet to complete the
batch import.

Note: When importing tags, the base station must be powered off; upon completion of the
import process, the base station will automatically bind the tags when powered on.

ATk P wamE -

BIEAE % imERRE k=1

s loge HREID IRESI £ e i#E

5. Add a group via desktop client

To facilitate batch management of tags, users can group their bound tags. Go to [Tag
Management — Group List] in the Home Page list, then click "Add Group".
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Enter your user ID (mobile number or email address) and group name, then click "Add".

+ = OEW / EEER ) HE
FEE < BERE BEEm « oEsE < [CEREE
e
* APid

* AR

6. Batch group addition via desktop client
Users can add multiple groups at once by performing batch group addition. Go to [Tag

Management — Group List] in the homepage menu and click "Download Template".

www. west—hn. com 20



Qianwu Qianxun WiFi Card Reader WE-RWFO01

S IR pEEE

FESIE BilF= 2L

A

» SUEEE -

D brpEA

BRID  GIEEE

P
HEHIE

A

BtE

Enter the group name and user ID (mobile number or email address) in the table.
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Save the spreadsheet, then click "Import Grouping" to open the corresponding spreadsheet

and complete batch grouping.
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IX. Qianwu Qianxun — Mobile App

Open the Qianwu Qianxun app; after logging in, you can manage the binding and naming
of items and base stations, check whether a tag is online or what its battery level is, edit tag
notes, register calls for specific tags, view the approximate location range of a tag, and
quickly locate items using audible and visual alerts.

1. Mobile device base station configuration

Connect your smartphone to a card reader device via Wi-Fi, then launch the [Qianwu
Qianxun] app to read the information of your linked items or to locate/locate and call

electronic tags. This allows you to search for items on the go — fast and convenient.

Turn on the power switch of the Qianwu Qianxun Card Reader; ensure that the device's
indicator light is illuminated in red. On the user's mobile phone, enable Wi-Fi settings, locate
the "WEST-Qianwu Qianxun WiFi" network, and tap "Connect". The system will then
display a Qianwu Qianxun Configuration Window; select "Configure Wi-Fi", choose the Wi-
Fi network to which you wish to connect, and tap "Connect". When the Qianwu Qianxun
indicator light changes from red to a colored light, it indicates that the configuration was
successful.

ERWEST-FY+3
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r
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2. Mobile Device Base Station Management

Open the Qianwu Qianxun app homepage and tap "Add" in the top-right corner. Step 1:
Select the "Base Station" category. Step 2: Enter the ID number corresponding to the card-
reading base station. Step 3: Select the base station you wish to bind and tap "Bind".

5:08 B ® |2 T S G= 5:10 €8 @ @R =%l =

15870807191 250530003 2 3

%_

2 3 Huh
: m . mEEE v SBEIBEE v
. — m=
FiFa

Hub(0) FRE(0) HEEI(1) 43#H(2) 0

After adding a base station, users can view detailed information about the bound base
station on the Home Screen's Base Stations list — including the base station's battery level,

online status, base station name, base station ID, number of bound tags, and the online status
of those tags. The battery health icon is green when the battery level is sufficient and red
when the battery level is low; the online status icon is green when the base station is online
and red when it is offline.

2:22 @ @ W Rl @

15870807191 gl
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3. Mobile Device Electronic Fencing Feature

Click to view base station details; this page displays specific information about the base
station, including its ID, location, online status, battery level, lighting mode, and the tags that
have been bound to it.

Tap to enable the Electronic Fence feature; swipe the button to adjust the radius of the
base station fence, then tap "Confirm." The electronic fence is defined using the Qianwu
Qianxun base station as its center, with the specified distance set as the radius for fence
detection.

< FHFIUSB & 4P

BINER> 5
[0 ID: 2502110005
uRE: SE1S 2 &l

© Hbt: EiE1S 7 REBFEEFRE (25m)

HifHE BFEE
100 % o831 O

1T5EW® == 100 ot 18
EHERE (6/6) [Loplix ks
- 724

&K -8 &

Click on "Batch Alarm Settings" and select the tags that should be subject to electronic
fence management; tags not selected will not be subject to electronic fence restrictions. Then,
go to "Alarm Mode Settings" to choose from various alarm mechanisms.
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When the tag triggers an electronic fence alarm, the system sends an alert notification to
the user's mobile device; the user can then promptly view detailed information, including the
tag ID, base station ID, trigger time, and trigger method.
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4. Mobile Device Tag Management

Open the Qianwu Qianxun app homepage and tap "Add" in the top-right corner. Step 1:
Select the "Tags" tab. Step 2: Enter the ID number corresponding to the card-reading tag. Step
3: Select the tag you wish to bind and tap "Bind". If the tag contains a barcode, you can also
tap the "Scan" function located on the right side of the search bar to quickly scan the
barcode/QR code and complete the binding process.
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Users can click on a previously added base station to access the Attachment tab and
select an unbound tag for quick binding.
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Once the binding is complete, the tag will appear in the tag bar on the home screen. By
selecting the desired tag, you can view its detailed information, including name, notes, 1D,
battery level, online status, and more. To call a tag, simply click the "Call" function and select
the desired calling method; clicking on the tag's location will display its signal coverage area
on the map.
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5. Mobile Map Management

Open the Qianwu Qianxun app's home screen, tap the Map tab, and select "Add Map."
Import your 2D floor plan, enter the actual length and width, then choose your assigned user
ID. Once completed, tap "Add" in the bottom-right corner of the screen. Each account can add
multiple maps.
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6. Mobile Device Group Management

Open the Qianwu Qianxun app homepage, tap the Grouping menu, then tap the plus icon
in the bottom-right corner of the screen. Enter a name for your tag group and tap Confirm to
add it; you can assign the same tag to multiple different groups. Long-press a group name to

edit it — this allows you to add or remove tags from the group, edit the group settings, or

delete the group.

When you need to quickly locate a specific group, simply enter the group name in the
search field on the search page to find the corresponding group information. Clicking on the
group will display all the information associated with its tags.
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10. Companion nameplate labels and audio-visual electronic
tags

1) WE-T32K Personnel Statistics Electronic Nameplate Tag

A 300 mAh lithium-ion battery can operate at a frequency of one discharge per 5
seconds for a period of 5 years.

2) WE-T52 Audio-Visual Alert Electronic Tag

750 mAh rechargeable lithium-ion battery — for normal use, recharge once per year (can
be fully charged in 30 minutes using a power bank).

3) WE-T56 Audio-Visual Alert Electronic Tag

A CR2032 button cell battery (280 mAh, replaceable); replace the battery every six
months under normal usage conditions. Alert sound: 95 dB.

4) WE-T51 Audio-Visual Alert Electronic Tag
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One ER14505 rechargeable battery (replaceable) — typically lasts for 3 years of use —

features excellent water resistance. The device includes a "Find/Confirm" button; once
located, press this button to automatically terminate any ongoing calls.

5) WE-TLED10 Audio-Visual Alert Electronic Tag

The WE-THP10 electronic tag is equipped with a 650 mAh rechargeable lithium-ion
battery; a single charge provides sufficient power for 3 months or 1,000 search operations.
When the battery level is low, a low-battery alert is triggered; the device can still be used for
an additional month after the battery is depleted. The tag can emit three types of light signals
—red, green, or alternating red and green — and features three different alert sound levels: 60
Hz, 90 Hz, and 130 Hz.
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6) WE-TLED20 Audio-Visual Alert Electronic Tag

Two AA alkaline batteries provide up to 5 years of standby time and support 96 hours
of audio and visual alerts. For every minute of incoming call, the standby time decreases
by 8 hours.

Supports seven-color lighting (red, green, blue, yellow, purple, cyan, and white); the

sound volume can reach up to 95 dB. Equipped with a touchscreen "Confirm Button" — once
located, simply tap this button to automatically terminate the call.
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