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What is the ReMutt Control?
● Remote pet feeding system operated through a simple Android application

● Enables you to keep your pet fed by manually dispensing food or setting a feeding 
schedule that works on a real time clock

● Replenishes water automatically when it is low

● Pannable camera provides view of your pet through your phone

● Audio system allows you to call your pet over with a voice commands saved on SD 
card

● Set feeding and audio command schedules locally with touchscreen LCD



High Level Block Diagram



Schematic



                  Microcontroller 
● NXP LPC1788 Cortex-M3

○ ARM Cortex-M3 processor, running at frequencies of up to 120 MHz

○ 3.3V operation

○ 96KB RAM, 512KB flash, 128MB external SDRAM

● Utilizing three uART busses, one I2C, and one SPI

○ UART used to program the LPC1788, camera, and WiFi

○ I2C bus for the touch screen LCD

○ Shared SPI bus for the audio codec and SD card reader

○ 4-bit SD card bus for redundant SD card reader

● On board LCD controller for the LCD panel

● GPIO for stepper motor, solenoid valve, and load cells

● PWM for servo motor



The Subsystems
● Camera - Kevin

● LCD Display - Kevin, Alex

● Audio/MP3 - Daniel, Alex

● Dispenser - Eric

● WiFi/Android - Steven, Alex



Camera Subsystem
● When user enters video viewing mode on Android device, 

camera begins taking pictures. 
● Camera will be able to pan left and right via servo motor.
● Pictures will appear on phone at ~1 FPS. 
● Will send picture data to the LPC1788, which will then send 

it to the WiFi module so that it can be viewed on an 
Android device remotely. 

Interface TTL uART

Resolution 640x480 , 320x240, 160x120

Max FPS 30 FPS

Power requirements DC +5V @ >75 mA

Communication 3.3V TTL (TX, RX, GND)

PTC08 Serial Camera Module



Camera Subsystem 
● Max Baud Rate : 115,200 bps (Bits Per Second)
● Potential Image Sizes: 

■ 640 x 480 
■ 320 x 240
■ 160 x 120 

● Rough size of a 640 x 480 Image Compressed in JPEG: 40-50KB
○ 45KB * 8 Bits/Byte = 360,000 bits 
○ 360,000 bits / 115,200 bps = 3.125 sec @ Maximum Baud Rate (115,200bps)

● Rough Size of a 320 x 240 Image Compressed in JPEG:  16KB
○ 16KB * 8 Bits/Byte = 128,000 bits
○ 128,000 bits / 115,200 bps = 1.11 sec @ Maximum Baud Rate (115,200bps)

● We will trade off Quality for Speed. 
○ 1.11 sec is close enough to our goal of 1 fps. 



LCD Display Subsystem
LCD Display Subsystem
● Using the 5 inch Capacitive TFT NHD-5.0-800480TF
● Receives input from user to set a schedule for 

automated feeding
LCD Display

24 Data Wires (Input from Respective Display Pins on LPC1788)
Pin 5-12 [R0-R7] 
Pin 13-20 [G0-G7]
Pin 21-28 [B0-B7]
11 Other Wires (Go to respective Pins on LPC1788 LCD Controller)

-LCD Panel Power Supply: 3.3V @ 164mA
-LED Backlight Power Supply: 19.2V @ 60mA
Touch Panel

6 Wires (Go to respective Pins on LPC1788 ex. I2C and IO Pins)
-Touch Screen is interrupt Driven
-Touch Panel Power Supply: 3.0V@ 6mA



Audio Subsystem
● Using the VS1011e(SOIC - 28Pins)
● 12.288Mhz Crystal

○ 320Kbits/s
● MP3 Decoder/DAC
● SPI Interface
● Input Power

○ Analog: 3.3V
○ Digital: 3.3V

● Memory
○ External SD card
○ Easy storage

● Outputs to audio jack
○ Cleaner connection

than direct connect



Audio Subsystem(continued)
Recording, Storing, and Playing Audio 

● User speaks into microphone of Android device and saves the 
data as.mp3 format

● Audio data is transmitted from WiFi module to 1788 via UART
● 1788 writes data to SPI-connected SD card
● SD card now has audio file stored
● When user chooses to play sound file, audio codec can read it 

directly from SD card and output left and right audio signals
● In case SPI-connected SD card reader doesn’t work, there is a

backup SD card reader connected to the processor with an SD 
data bus

● If backup is used, the 1788 will have to read the sound
files from the SD card, then write them to the audio codec 

through 
SPI



Dispenser Subsystem
● 4 interfaces with LPC1788: 

○ motor driver (Texas Instruments ULN2803) - 4GPIO
○ solenoid valve (Aqua Tech Trading Corp. Ltd AQT15SP) - 1 GPIO
○ water sensor (Interlink Electronics FSR406)

■ full/empty signal - 1 GPIO
■ digitally controlled potentiometer for setting limit - (3 GPIO)x2

○ food sensor (Interlink Electronics FSR406)
■ full signal - 1 GPIO
■ digitally controlled potentiometer for setting limit - (3 GPIO)

● Stepper motor for food dispenser, electro valve for water dispenser
● The food dispenser will be enabled by either the user or a preset timer
● Water can automatically refill based on current water level, user input or a 

timer
● Ability to predefine a high level for the food and high and low signals for 

the water
○ the potentiometer/op amp circuit is used to create a limit signal



WiFi/Android Subsystem 
● Using the RN-171VX WiFi module with UART bus

● Capable of 54Mbps 802.11 on the 2.4GHz frequency 

channel

● Built in UDP/IP stack and supports IEEE security 

encryptions (WEP, WPA/WPA2, etc)

● 3.3V @ 180mA

● Android API level 14 (Ice Cream Sandwich)



Software Overview
● Two states: “initial state” acts as a server

○ Connects to user’s local area network and awaits a UDP
connection

○ Only the micro controller and WiFi is powered on
● Upon receiving a UDP request, simple authorization passcode 

is required to enter the “data transfer state”
○ If authorization is successful, an ephemeral port will be 

issued for data transfer, while initial connection will be a 
control connection

■ Controls include dispensing commands, session 
key transfers, notices of when audio/camera data 
are going to be sent, etc.

○ Camera is powered on and will start taking snapshots 
periodically

○ Will use a client/server rolling session key model
as a means to achieve “state”



Power Distribution
● 3 External Power Supplies

○ 19.2V : LCD Backlight Power Supply
■ Laptop Power Connector

○ 12V : Dispensing Subsystem
■ Stepper Motor 
■ Motor Driver IC (Darlington Pair)
■ Solenoid Valve Relay

○ 5V : Servo Motor, Camera module
■ 5V to 3.3V Regulator

● Microcontroller, WiFi, SDRAM, Audio 
Codec, SD Card Reader

■ 5V to two 3V Regulators : Touch Panel 
and analog power for Audio Codec



Bill of Materials



Bill of Materials continued



Bill of Materials continued



Debugging Methodology
1) Redundant SD card reader incase we have issues 
with the SPI bus.

2) After finalizing pin outs, we connected the remaining 
GPIO pins to test headers. Power pins to every IC has a 
header as well.

3) Making the relay for the solenoid valve external in 
case we have issues providing enough current or voltage 
to “open” the valve.



Questions or Comments?


