September Allen

HERe'S THE MOST GRANULAR POSSIBLE STEP-BY-STEP GUIDE TO SETTING UP WI-FI ROUTERS FOR
3D ROOIM SCANNING WITH DETAILED, ACTIONABLE INSTRUCTIONS FOR EVERY SINGLE STEP,
CuUsTomIzeD FOR MACOS USERS.

STEP 1: PREPARE YOUR EQUIPIENT

CHECK THe LABEL o THe BACK OR BOTTOIN OF YOUR ROUTER. LOCATE:
MOoDeL NAMe/NUMBER (€.G., TP-LINK ARCHER €7).
HARDWARE VeRsioil (e.G., V2, V5).

DEFAULT LOGIN DETAILS: IP ADDRESS (€.G., 192.168.1.1), USCRNAME, AND
PASSWORD.

oPei oOPENWRT TABLE OF HARDWARE OR DD-WRT ROUTER DATABASE.

SCARCH FOR YOUR ROUTER'S INODEL AND VERIFY ITS COMPATIBILITY.

1.2: SeT UP YOUR MAC

PLUG AN ETHERNET CABLE INTO YOUR MAC AND CONNECT IT TO ONe OF THE ROUTER'S LAN
PORTS.

oPen SYSTeIn PREFEREINCES > NEeTWORK.


https://openwrt.org/toh/start
https://dd-wrt.com/support/router-database/
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MANUALLY CONFIGURE NCTWORK SETTINGS:

seLecT ETHEORNET (OR USB ETHERNET ADAPTER).
SEeT CONFIGURE IPVE TO MANUALLY.
ENTER THE FOLLOWING:
IP ADDRESS: 192.168.1.100
SuBneT MASK: 255.255.255.0
ROUTER: 192.168.1.1
CLICK APPLY.

oPen TeRININAL AND TYPE:
PING 192.168.1.1

A SUCCESSFUL ReSPONSE WILL SHOW Lines LiIKe:
64 BYTES FROM 192.168.1.1: ICMP_S€Q=1 TTL=64 TIMe=1.234 MS

1.3: DOWNLOAD FIRMWARE

NAVIGATe TO:

OPENWRT TABLE OF HARDWAR®.

DD-WRT ROUTER DATABASE.

SEARCH FOR YOUR ROUTER MODEL (€.G., ARCHER C7).


https://openwrt.org/toh/start
https://dd-wrt.com/support/router-database/
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DOWNLOAD THe FIRMWARE .BIN FILe CORRESPONDING TO YOUR HARDWARE VeRSION.
SAVe THe FiLe:

PLACE THe DOWNLOADED .BIN FILE IN A FOLDER Ol YOUR MAC, SUCH AS
~/DOWNLOADS/ROUTERFIRMWAR®E/.

1.4: FLASH FIRINNARE

oPeN SAFARI OR CHROINE AND TYPE HTTP://192.168.1.1.

LOG IN WITH THE DEFAULT USERNAME (ADMIN) AND PASSWORD (ADIMIN OR WHAT’S ol
THE ROUTER LABEL).

NAVIGATE TO SYSTEIN TOOLS > FIRMWARE UPGRADE OR €QUIVALENT.
SeLecCT CHOOSe FILe, LOCATE THe .BINN FIRMWARE FiLe, AND UPLOAD IT.
CLICK UPGRADE AND WAIT FOR THE ROUTER TO REBOOT.

IF NECESSARY, ReCONNECT TO HTTP://192.168.1.1 TO VERIFY THE NeW FIRMWARe (You
SHOULD See AN OPENWRT OR DD-WRT INTERFACE).

STeP 2: CONFIGURE ROUTER MODES

2.1: ST ROUTER 1 AS ACCESS POINT
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LOGIN TO ROUTER T:

oPen A TERMINAL AND SSH INTO THE ROUTER:
SSH ROOT@192.168.1.1

RUN THeSe COMMANDS:
UCI SeT WIReLesS.eWIFI-pevice[ol.mope="AP"

UCI SeT WIReLeSS.@WIFI-IFACE[0].SSID="ROOINSCANNER AP’
UCI SET WIRELESS.eWIFI-IFACE[0].KeY="YOURPASSWORD'
UCI SeT WIRELESS.@WIFI-IFACE[0].eNCRYPTION="PSK2"

UCI COMMIT WIRELESS

WIFI RELOAD

pDISconnecT YOUuR MAC'S ETHERNET AND connect To THe new Wi-Fi SSID
(ROOMSCANNER_AP) USING THE PASSWORD YOU SeT.

2.2: SET ROUTER 2 AS CLIeNT

LOG Il TO ROUTER 2:

SSH INTO THE SeconD ROUTER:
SSH ROOT®192.168.1.1
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RUN THeSe COMMANDS:
UCI SeT WIReLeSS.@WIFI-pDevice[0l.mope="STA"

UCI SeT WIRELeSS.@WIFI-IFACE[0].SSID="ROOINSCANNER AP’
UCI SET WIRELESS.eWIFI-IFACE[0].KeY="YOURPASSWORD'
UCI SET WIRELESS.@WIFI-IFACE[0].eNCRYPTION="PSK2"

UCI COMIMIT WIRELESS

WIFI RELOAD

CHeCK THe connhecTion:
IWCONFIG

LOOK FOR A connectioil To ROOMSCANNER_AP.

3.1: ENABLE SSH Ol ROUTER

RUN THESEe COMMANDS:
UCI SET DROPBEAR.@DROPBEAR[O].€NABLE="T"

UcCi commiT PROPBEAR

/€TC/INIT.D/DROPBEAR RESTART
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oPen THe weB INTEeRFACE AND GO TO SERVICES > SeRVICeS.
ENABLE SSHD AND SET THE PORT (DEFAULT: 22).
SAVE AND APPLY.

oPéen A TERMINAL AND TEST SSH:
SSH ROOT®192.168.1.1

STeP 4: CAPTURE CSI DATA

4.1: INSTALL TOOLS O MACOS
INSTALL HOMEBREW:

/BIN/BASH -C "3(CURL -FSSL
HTTPS://RAW.GITHUBUSERCONTENT.COM/HOMEBREW/INSTALL/HEAD/INSTALL.SH)"

INSTALL WIRESHARK AND TSHARK:

BREW INSTALL --CASK WIRESHARK

BREW INSTALL TSHARK
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4.2: CAPTURE PACKETS

LAUNCH WIRESHARK:

SeLeCT THe ETHERNET OR WI-F1 INTERFACE.

APPLY THIS FILTER:
WLANFCTYPE_SUBTYPE == 0X08

SAVe PACKeETS:

SAVE THe CAPTURED PACKETS TO A FILE NAIMED CAPTURE.PCAP.

4.3: EXTRACT CSI DATA

CLone INTEL €SI TOOL:

GIT CLoNe HTTPS://GITHUB.COM/DHALPERI/LINUX-80211N-CSITOOL-SUPPLEMENTARY.GIT
CD LINUX-80211N-CSITOOL-SUPPLEMENTARY/NETLINK

MmAKe

LOG CSI DATA:

./LOG_TO FILE WLANO CSI_ OUTPUT.DAT

STEP 5: PROCESS AID VISUALIZE DATA
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5.1 INSTALL PYTHOI LIBRARICS
INSTALL PYTHON:

BREW INSTALL PYTHON

INSTALL NECESSARY LIBRARIES:

PIP3 INSTALL NUMPY INATPLOTLIB PYVISTA

5.2: ANALYZC DATA
CREATE A SCRIPT ANALYZE CSLPY:

IMPORT NUMPY AS hP

IMPORT MATPLOTLIB.PYPLOT AS PLT

# LOAD CSI DATA

CS1_DATA = NP.LOADTXT("CSI| OUTPUT.DAT")

# VISUALIZE AMPLITUDE
AMPLITUDE = NP.ABS(CSI_ DATA)
PLT.PLOT(AMPLITUDE)
PLT.TITLE("CSI AMPLITUDE")

PLT.SHOW()
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RUN THE SCRIPT:

PYTHON3 ANALYZE _CSI.PY

5.3: VISUALIZe In 3D
CReATE VISUALIZE_CSLPY:

IMPORT PYVISTA AS PV

IMPORT NUMPY AS hP

X, Y, 2 = NP.MGRIP[-5:5:50J, -5:5:50J, -5:5:50J]

AMPLITUDE = NP.RANDOM.RAND(*X.SHAPE)

GRID = PV.STRUCTUREDGRID(X, Y, Z)

GRID["AMPLITUDE"] = AMPLITUDE.FLATTEIN()
PLOTTER = PV.PLOTTER()
PLOTTER.ADD_VOLUME(GRID, SCALARS="AMPLITUDE", CNAP="COOLWARM")

PLOTTER.SHOW()

PYTHON3 VISUALIZEe CSI.PY

LeT me KNOW IF AhY STeP nNeebs FURTHER eXPANSIion!
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