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Background
• Project Focus in STERG

• Automated Drones In CSP
• Calibrations, Inspections and Measurements

• Gimbals

Gimbal Frame

Centre Axle



• Gimbals
Background






Problem Statement
• Gimbals not designed for high precision measurements

• Relatively low frequency disturbances

• Little, or no, high frequency response data available
• Trade secret, military research, or not done

1. How sensitive is the gimbal to frame disturbances? (Moving Frame)
2. How accurately can a gimbal measure its centre axis rotations? 

(Stationary Frame)
3. What are the effects of high frequency gimbal frame disturbances?



• Produce a bode plot of each mode of frame rotation
Objectives
• Determine the pose sensitivity for each mode of frame rotation
• Determine the centre axle pose accuracy for each mode of frame 

offset
• Produce a bode plot of each mode of frame rotationYaw Pitch Roll

Example - Roll



Objectives
- Compare gimbal simulation and experiment Bode plots
- Find the mathematical model which approximates the gimbal 

experiment response. 



Solution Plan
• How will the gimbal be tested?

• Varied Angular Displacement and Frequency of Frame
• Static Frame and Aiming Laser

• How will its response be measured?
• Expected vs Actual Gimbal Mounted Laser 

Displacement

Laser Dot

High Speed Camera

Gimbal 
Model



Progress and Remaining Tasks
• Measurement System
• Experiments
• Modelling

• Altair Engineering – Inspire + Activate

Accelerometer

Laser

Shaker
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