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Here's the most granular possible step-by-step guide to setting up Wi-Fi routers for 
3D room scanning with detailed, actionable instructions for every single step, 
customized for macOS users. 

 

Step 1: Prepare Your Equipment 

1.1: Verify Your Router 

Inspect the Router:​
 

Check the label on the back or bottom of your router. Locate: 

Model Name/Number (e.g., TP-Link Archer C7). 

Hardware Version (e.g., v2, v5). 

Default login details: IP address (e.g., 192.168.1.1), username, and 
password. 

Confirm Router Compatibility:​
 

Open OpenWRT Table of Hardware or DD-WRT Router Database. 

Search for your router's model and verify its compatibility. 

 

1.2: Set Up Your Mac 

Connect Router and Mac:​
 

Plug an Ethernet cable into your Mac and connect it to one of the router’s LAN 
ports. 

Open System Preferences > Network. 

https://openwrt.org/toh/start
https://dd-wrt.com/support/router-database/
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Manually Configure Network Settings:​
 

Select Ethernet (or USB Ethernet adapter). 

Set Configure IPv4 to Manually. 

Enter the following: 

IP Address: 192.168.1.100 

Subnet Mask: 255.255.255.0 

Router: 192.168.1.1 

Click Apply. 

Test Connection:​
 

Open Terminal and type:​
 ping 192.168.1.1 

 

A successful response will show lines like:​
 64 bytes from 192.168.1.1: icmp_seq=1 ttl=64 time=1.234 ms 

 

 

1.3: Download Firmware 

Identify the Correct Firmware:​
 

Navigate to: 

OpenWRT Table of Hardware. 

DD-WRT Router Database. 

Search for your router model (e.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 on your Mac, such as 
~/Downloads/RouterFirmware/. 

 

1.4: Flash Firmware 

Access Router Admin Interface:​
 

Open Safari or Chrome and type http://192.168.1.1. 

Log in with the default username (admin) and password (admin or what’s on 
the router label). 

Perform Firmware Upgrade:​
 

Navigate to System Tools > Firmware Upgrade or equivalent. 

Select Choose File, locate the .bin firmware file, and upload it. 

Click Upgrade and wait for the router to reboot. 

Reconnect After 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: Set Router 1 as Access Point 
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Log in to Router 1:​
 

Open a terminal and SSH into the router:​
 ssh root@192.168.1.1 

 

Configure Wireless for Access Point Mode:​
 

Run these commands:​
 uci set wireless.@wifi-device[0].mode='ap' 

uci set wireless.@wifi-iface[0].ssid='RoomScanner_AP' 

uci set wireless.@wifi-iface[0].key='yourpassword' 

uci set wireless.@wifi-iface[0].encryption='psk2' 

uci commit wireless 

wifi reload 

 

Test Access Point Mode:​
 

Disconnect your 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 in to Router 2:​
 

SSH into the second router:​
 ssh root@192.168.1.1 
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Configure Wireless for Client Mode:​
 

Run these commands:​
 uci set wireless.@wifi-device[0].mode='sta' 

uci set wireless.@wifi-iface[0].ssid='RoomScanner_AP' 

uci set wireless.@wifi-iface[0].key='yourpassword' 

uci set wireless.@wifi-iface[0].encryption='psk2' 

uci commit wireless 

wifi reload 

 

Verify Client Connection:​
 

Check the connection:​
 iwconfig 

 

Look for a connection to RoomScanner_AP. 

 

Step 3: Enable SSH 

3.1: Enable SSH on Router 

For OpenWRT:​
 

Run these commands:​
 uci set dropbear.@dropbear[0].enable='1' 

uci commit dropbear 

/etc/init.d/dropbear restart 
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For DD-WRT:​
 

Open the web interface and go to Services > Services. 

Enable SSHd and set the port (default: 22). 

Save and apply. 

Test SSH Connection:​
 

Open a terminal and test SSH:​
 ssh root@192.168.1.1 

 

 

Step 4: Capture CSI Data 

4.1: Install Tools on macOS 

Install Homebrew:​
​
 /bin/bash -c "$(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-Fi interface. 

Apply this filter:​
 wlan.fc.type_subtype == 0x08 

 

Save Packets:​
 

Save the captured packets to a file named capture.pcap. 

 

4.3: Extract CSI Data 

Clone Intel CSI Tool:​
​
 git clone https://github.com/dhalperi/linux-80211n-csitool-supplementary.git 

cd linux-80211n-csitool-supplementary/netlink 

make 

 

Log CSI Data:​
​
 ./log_to_file wlan0 csi_output.dat 

 

 

Step 5: Process and Visualize Data 
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5.1: Install Python Libraries 

Install Python:​
​
 brew install python 

 

Install necessary libraries:​
​
 pip3 install numpy matplotlib pyvista 

 

 

5.2: Analyze Data 

Create a script analyze_csi.py:​
​
 import numpy as np 

import matplotlib.pyplot as plt 

 

# Load CSI data 

csi_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_csi.py:​
​
 import pyvista as pv 

import numpy as np 

 

x, y, z = np.mgrid[-5:5:50j, -5:5:50j, -5:5:50j] 

amplitude = np.random.rand(*x.shape) 

 

grid = pv.StructuredGrid(x, y, z) 

grid["Amplitude"] = amplitude.flatten() 

 

plotter = pv.Plotter() 

plotter.add_volume(grid, scalars="Amplitude", cmap="coolwarm") 

plotter.show() 

 

Run:​
​
 python3 visualize_csi.py 

 

Let me know if any step needs further expansion! 
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