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Image Source:

• Composed of an accelerometer, gyroscope, and magnetometer.

• Commonly used to measure speed, rotation angle, gravity, and magnetic force.

• IMU are commonly used to control aircraft, including unmanned aerial vehicles (UAV), as well as spacecraft, 

including satellites and landers.

Inertial Measurement Unit (IMU)

DARE Rocket6DOF IMU PAL Robotics



Inertial Measurement Unit (IMU)

Euler angles 

• Euler angles are a method for describing an object's orientation in three-
dimensional space using three angles: Yaw (ψ), Pitch (θ), and Roll (φ).

• Yaw(ψ): rotation around the vertical axis (Z-axis), similar to turning your 
head left or right.

• Pitch(θ): rotation around the lateral axis (Y-axis), similar to nodding or 
tilting your head up and down.

• Roll(φ): rotation around the longitudinal axis (X-axis), similar to tilting your 
head side to side.



AHRS:Attitude and heading reference system



Lateral
rotation

Medial
rotation

Flextion Extention

Abduction Adduction

Inertial Measurement Unit (IMU)



Accuracy

•RMSD < 2°: High precision — within the natural range of individual 

kinematic variation

•2° < RMSD ≤ 5°: Acceptable precision

•5° < RMSD ≤ 10°: Tolerable precision — should be taken into account 

when interpreting results

•RMSD > 10°: Unacceptable precision

We’re 

HERE!!!

Inertial Measurement Unit (IMU)



Bike Fitting

• Frame Size

• Saddle Height Setting

• Crank Arm Length

• Stem Length

Static Fitting Dynamic Fitting Pedaling Analyzer

• Riding Posture Correction

• Riding Motion Training

• Dynamic Riding Trajectory

• Riding Posture Angle

• Pedaling Training

• Riding Performance 

Analysis

• Pedal Center Offset



Static Fitting



Dynamic Fitting
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Parameter Description:
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Overview of riding pattern for the entire ride

Overall Rating

Valgus

Normal

Varus



Right foot posture 
performance in 
each pedal cycle

Left foot posture 
performance in 
each pedal cycle

Blue = Normal

Green = Varus

Red = Valgus

Cadence (revolutions 

per minute, RPM)
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X :

Y :

A larger enclosed curve area indicates greater swayCurve leaning 

toward the bike 

frame indicates 

the knee 

moving inward

Outward 

indicates 

the knee 

moving 

outward

Outward 

indicates 

the knee 

moving 

outward

Curve 

leaning toward 

the bike frame 

indicates the 

knee moving 

inward
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Cycling Speed Result



:

Stability: the higher the value, the greater the stability

Average instability angle across the entire ride

This value represents ±0.8 degree

Cycling Speed Result



MOVEMENT PHASE 
ANALYSIS

Corresponding 
muscle timing chart

LOWER LIMB 
MUSCLE GROUPS

- REPORT - - INSTRUCTION - - APPLICATION -

Cycling Speed Result



Cycling Stable Result

Extension Motion
• Thigh muscle group
• Posterior lower-leg muscle group

Flexion Motion
• Posterior thigh muscle group
• Anterior lower-leg muscle group

Abductor muscle group
• Gluteus maximus
• ensor fasciae latae

Adductor muscle group
• Adductor longus
• Adductor brevis
• Gracilis

A positive value indicates knee varus (bow-legged, toes-out stance)

A negative value indicates knee valgus (knock-kneed, toes-in stance)

Curve pointing downward indicates the thigh is extended

Curve pointing upward indicates the thigh is flexed

Frontal-plane motion 

Sagittal-plane motion 


