
Uses Case Review

Problem: Laptops are not ergonomic and most computer stands require manual 
adjustment

Solution: a computer stand that automatically lifts and angles your laptop

● Also detects slouches

● Limits eye fatigue

● Displays posture progress



Quantitative Design Requirements

User Interface

● User can angle screen of PC to 
arbitrary angle

● Device weight < 4 lbs

● Device battery lasts 8 hrs

● Notifications for slouching and 
eye fatigue

● Progress tracking through GUI

Height Adjustment

● Stand lifts up to 12 in

● Stand angles PC up to 45 deg

● Max angle error < 5 degrees

● Max height error < 3 inches

● Slouch detection within 1 sec

● Ideal height reached < 5 sec



Overall Solution Approach



Overall Solution Approach Continued



Overall Block Diagram



Implementation:

Key:

Off the Shelf

Newly Coded

Software

Hardware



Software for Stand Adjustment

Dlib 68 Facial Landmark Detection

● Pre-trained model that detects faces in a frame 
and 68 facial landmark positions

Use Python, OpenCV, and faceLandmarkDetector to:

● Calculate the distances between sets of 
landmarks.

● Determine the position of a user’s face relative to 
the screen.

● Raise/lower the stand based on distances 
measured at calibration.



Software for Posture Detection (OpenCV)

● Shoulder landmarks used 
for slouch detection

● Neural network will be 
trained to classify slouches

● Shoulder and facial 
landmarks inputted to 
network 

Source

https://docs.google.com/file/d/1TavHDJe6GM0pEagtc6WdxMzxSVyehF-L/preview
https://medium.com/@riddhisi238/real-time-pose-estimation-from-video-using-mediapipe-and-opencv-in-python-20f9f19c77a6


Implementation: UI Design



Implementation: Hardware 

Linear Actuator

Arduino

Motor 

Motor Driver



Testing:
Metrics Test How to Measure

Height Accuracy Send known motor control 
information to arduino, for 
height of the stand

Output current state to serial monitor, measure 
stand height to ensure behaved correctly, 
ensure that maximum error is within 3 inches

Angle Accuracy Send known motor control 
information to arduino for 
angle of the stand.  

Output current state to serial monitor, measure 
stand angle to ensure behaved correctly, 
ensure that angle is within 5 degrees. 

Speed Send motor control 
information to arduino to 
raise to maximum height

Record the time needed for stand to ensure 
that it is within 5 seconds.

Slouch Detection Calibrate the stand, then 
have a user slouch for 1 
second

Ensure that the Python data collection 
recorded the slouch.



Project Management


