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abstract
The Seat of Wonder is an exploration of how interactive technologies can be 
integrated into everyday objects to facilitate physical social interactions or “simple 
intimacy” among collocated people. Using a familiar motif of fish swimming in a tank, 
this stool evokes a sense of childlike wonder in passersby. When a user sits on the 
stool, movement and lights within the box encourage other passersby to come to 
the user and chat about the conversation piece coming to life at their feet.

After a few minutes, you notice the floor is now illuminated by red flashing lights. 
You notice the fish are no longer spinning. You put your phone away and investigate 
the area. You follow a cord connected from the Stool of Wonder to another with the 
words “take a seat” on it. Connecting the dots, you invite your friend to join you in 
sitting on these mysterious stools. Once you are both seated, the lights in the Seat 
of Wonder glow green and the fish start moving again! While you and your friend are 
seated, you share a nice conversation with one another. Through the interactions 
faciliated by the Seat of Wonder, I hope to remind people to periodically pause and 
enjoy the simple things in the world around them.

operation
The box is still and not lighted when there is no interaction with it. A user must sit on 
the top of the box to start the spinning motion of the fish objects and turn on the 
LEDs. When a user stands up, there is a slight delay as the motion stops and the 
light turns o�. When another stool is connected to the port on this stool and both 
stools have people sitting on them, the light inside of the stool light up green and 
the motion continues as usual.

scenario
After a hectic day of classes and meetings, you seek refuge in a corner in the 
Human Ecology common area. Instead of settling in on a couch, your curiosity is 
piqued by a strange-looking object. You decide to take a seat on the object and are 
surprised to see lights suddenly flash on the floor near you. You look down into the 
stool and see the whimsical fish figures “swimming” in circles. After a few moments 
of amusement, you pull out your phone and mindlessly browse social media.



hardware
Arduino Uno board x 1

Grove base shield x 1

Stepper motor x 1

Strip LEDs, 2 feet

Plexiglass, 1/4 in. 

Medium-density fiberboard, 1/4 in. 

Flat balsa sticks, 1/8 in.

construction
The walls of the box are made of laser cut 1/4 inch thick MDF and laser cut 1/4 inch 
thick plexiglass. The fish objects also consist of laser cut and etched MDF pieces. 
The center pole is constructed from three connected sticks of balsa. The center of 
the pole is hollow allowing the stepper motor, which is attached flat to the floor of 
the box, to connect easily to the bottom of it. The fish objects are attached with two 
short sections of the balsa sticks. 



The motor is connected to the bottom of the pole and glued to the bottom of the 
box. To ensure the pole does not tip with the weight of the fish as it spins, on the 
ceiling of the box, there is a cardboard block with a hole in its center to hold the 
pole just enough to allow it to spin but still stay in place. Above this cardboard block 
is a space to hold the light sensor in place. A�xed along the inner edges of the box 
are the LED strips. All hardware and wires at the bottom of the box are concealed by 
a sheet of etched plwood or discretely attached to the inside walls of the box.

Another interaction that I had planned for this touch input was to have the fish rotate 
in the opposite direction once the glass was tapped. I believe this interaction would 
have given the fish a more life-like motion and inspire an additional level of delight 
as users saw the objects “react” to nudges from a seated user’s feet or hands. Since 
the fish were two-dimensional, I could not simply just reverse the motor; I would also 
need a way for each fish object to independently turn 180 degrees. Given more time 
and advanced prototyping hardware, I hope to eventually implement these ideas.

discussion
This project works as intended however some interactions I had in my original 
concept were not realized due to technical constraints. For example, I wanted to 
allow users to tap the glass to trigger the light in the box to change color. However, 
the only Grove-compatible touch sensors work by pressing a small, metal piece on 
the component itself, therefore it was impossible to turn an entire panel of plexiglass 
into a touch sensor.



video demo
https://tinyurl.com/seatofwonder

future work
To improve this project, I would like to explore ways to instruct users on how to 
properly interact with the seat. Currently, users must figure out the interactions just 
based on intuition and trial-and-error. Some ideas to facilitate more e�cient 
experiences with this object are to attach a LCD screen that would display text about 
how to “operate” the object correctly. Another opportunity area I see for this object is 
to include sound inputs and outputs. I could potentially explore the “tapping the 
glass” interaction with a sound sensor or have the box play music when a user sits 
with a buzzer.

code
// Setup:
// - attach light sensor 1 to pin A0 on your shield
// - attach light sensor 2 to pin A1 on your shield
// - attach servo motor to pin D6 on your shield
// - attach LED strip to any I2C port on your shield

//START MOTOR CODE
#include <Grove_I2C_Motor_Driver.h>
#define I2C_ADDRESS 0x0f
//END MOTOR CODE

//START LED CODE
#include <FastLED.h>
#define LED_PIN     3
#define NUM_LEDS    46
CRGB leds[NUM_LEDS];
//END LED CODE



//START SENSOR CODE
const int thresholdvalue=40; //The amount of light required for which the LED should 
turn on/o�. 
const int thresholdvalue2=20;
//END SENSOR CODE

//VARIABLE TO STORE LENGTH OF TIME A USER IS SEATED
int cycles;

void setup() {
  //Start the Serial connection (helps you debug your code)
  Serial.begin(9600); 
  //Initialize motor to the I2C port
  Motor.begin(I2C_ADDRESS);
  //Initialize LED strip to Pin D6 (c
  FastLED.addLeds<WS2812, LED_PIN, GRB>(leds, NUM_LEDS);   
  pinMode(7, OUTPUT);// code says 7 due to soldering mistake
}

void loop() {
  int sensorValue = analogRead(A0); 
  int sensorValue2 = analogRead(A1);
  //Check if both boxes are covered
  if (sensorValue2 < thresholdvalue2 && sensorValue < thresholdvalue) {
    for (int x=0; x<47; x++) {
      leds[x] = CRGB ( 50, 200, 50);
      FastLED.show();
      delay(10);  }
    for (int x=0; x<47; x++) {
      leds[x] = CRGB ( 50, 50, 50);
      FastLED.show();
      delay(40); 
     }
    Motor.StepperRun(150);  
 }



  //Check if main box is covered
  if(sensorValue < thresholdvalue) {
    for (int x=0; x<47; x++) {
      leds[x] = CRGB ( 50, 50, 50);
      FastLED.show();  
    }
    Motor.StepperRun(150);
    cycles++;
    if (cycles > 4 && sensorValue2 > thresholdvalue2) {
      Motor.StepperRun(0);  
      for (int x=0; x<10; x++) { 
        for (int x=0; x<47; x++) {
          leds[x] = CRGB ( 250, 0, 0);
          FastLED.show();
          delay(20);
        }
        for (int x=0; x<47; x++) {
          leds[x] = CRGB ( 0, 0, 0);
          FastLED.show();
          delay(20);
        }
      }  
    }
  } else { 
    for (int x=0; x<47; x++) {
      leds[x] = CRGB ( 0, 0, 0);
      FastLED.show();
    }
   
    Serial.println("motor o�");
    Motor.StepperRun(0);  
  }
}


