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The problem…



Micro USB!
Nooooooo!



Programming via USB…



Programming is slow!
• Get up from comfy chair and walk to sharp-edged robot 
• Dig into robot, disconnect, and un-mount Robot Controller phone 
• Connect phone to computer and press a button in Android Studio 
• Disconnect phone and walk back to robot 
• Re-mount, re-connect phone, and walk away 
• Press “go” on Driver Station phone to test 
• Bandage hands, clean up blood 
• Repeat!
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Testing is dangerous!

• The micro USB connectors on cables are easily bent! 
• The phone’s micro USB port is easily damaged – possibly ruining the 

phone! (Or at least requiring a visit to iFixit…) 
• Static discharge (zaaaaaap!) can damage the phone and/or other 

electronics – walking back and forth on the floor mats in dry climates 
(such as in Reno!) generates a lot of static!
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The solution… 
Program wirelessly! – But how?



~ Part 1 ~ 
Connect the computer 
to the robot over WiFi



WiFi Direct networking

• The Robot Controller (RC) and Driver Station (DS) connect to each 
other using “WiFi Direct” (a phone-to-phone private network) 

• So, neither phone is typically on your home/school/etc. WiFi 
• And this is required by the FTC rules, anyway!
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WiFi Direct networking

• With WiFi Direct: 
• The RC “creates” a network named like “DIRECT-xy-1234-RC” 
• The DS “pairs” with the RC to join the WiFi Direct network 
• The RC phone always has IP address 192.168.49.1
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Any computer can join WiFi Direct



!This works, but… 

Once you’ve joined the  
RC network, your 

computer is off the Internet!



No Internet? Yes, problems.

• No Github pulls/pushes 
• No Google Docs/Drive/Sheets 
• No Google Search or StackExchange for Java or FTC reference 
• No chat or videoconference with your remote teammates 
• No slacking off online (okay, maybe that is not a problem!)
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~ Solution ~
Add a USB WiFi adapter to your PC, and you can


join two WiFi network simultaneously.

A few examples:

NetGear 
A6100 

$29

Linksys 
AE6000 

$28

D-Link 
DWA-131 

$17

TP-Link 
TP-WN725N 

$10
(Discontinued?) (My favorite!) (Bad signal. Too small?)



The “adb” command

• The adb command (ADB = Android Debug Bridge) is used by Android 
Studio to interact with a USB-connected phone 

• It’s possible to tell ADB to connect to the phone over a WiFi network 
(using TCP/IP) instead of USB: 
• adb tcpip <port> 
• adb connect <ip>:<port>
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~ Part 2 ~ 
Make it as easy 

as possible to use



Android Studio “External Tools”

• Who wants to run those adb commands manually every time you want 
to program your robot?! 

• The “External Tools” feature allows you to add your own custom 
commands to the Android Studio menu tree
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1. Open Preferences/Settings

2. Choose “External Tools”

3. Press “+” to add one





Any commands added show up under:

Tools ➔ External Tools



~ Bonus ~ 
Real-time debugging 
With Android logcat



The “Android Monitor” (aka logcat)

• Shows log messages from Android and any running programs 
• Can be used from your code with: 
import android.util.Log; 

Log.i(“SomeCleverLogTag”, “Your message”); 
• You can easily make a nice wrapper for this e.g. info()
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Message in

your code!

Logged in

real time!



Thank you! 
blog.jcole.us/ftc

http://blog.jcole.us/ftc

