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Simulation and 

comparison of

Parcel Robot



Simulation(numerical result)
1. Drag force (comsol)

2. SOC (simulink)

3. Gear (comsol)

Background

-Related situation

-Idea source

Comparison of Numerical and Actual result



Why did we choose this?

1. Background



Know Yourself!!

Robot that delivers parcels
from one floor to another

1. Background

Compare Numerical and Actual results



To Obtain Numerical Result

2. Simulation



2. Specifications

V_batVehicle mass R_tire



2-1. COMSOL-Resistance Model



2-1. COMSOL-Drag Force 



2-1. COMSOL-Drag Force 



2-1. COMSOL-Drag Force 



2-2. MATLAB&Simulink

Simulink Model

Battery voltage

Torque

Angular velocity

SOC

(i)5V digital output 

(ii)pwn signal 

from Arduino board



2-2. MATLAB&Simulink -NP01D-288 motor



Input Voltage(V) Output 

Current(A)

3.378 0.103

3.250 0.142

1.586 0.6

Tw = nVI!!



2-2. MATLAB& Simulink-L298n motor driver



2-2. MATLAB&Simulink -Internal Resistance



2-2. MATLAB&Simulink -Script



2-2. MATLAB& Simulink - Model



2-2. MATLAB& Simulink –SOC 

T = 500s

T = 1000s

T = 500s T = 1000s

Numerical Δ0.14 Δ0.28

Actual Δ0.22 Δ0.42

Relative

error(%)

0.22−0.14

0.22
∗ 100 =36.36%

0.42−0.28

0.42
∗ 100 =33.33%



stepping motor 
회전운동

직선 운동

2-3. Introduction - Gear Model



2-3. COMSOL - Pushing Force

1 2

(an1(t)) (an1(t-T))



2-3. COMSOL - Pushing Force



2-3. COMSOL - Pushing Force



FF

2-3. COMSOL - Pushing Force



2-3. Result & Comparison - Numerical

Average of

line integral

16[N/m]

Max Pushing 

Force (16*0.075)

=

Friction Force 

(0.45*m*9.81)

m=271g



2-3. Result & Comparison - Real

X
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Thank You
For Listening!


