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Pre-Runtime Variables (Vehicle Script) 
These variables are altered before runtime, most of which are used to adjust specific parameters 

of the bus movement. 

1.​ Acceleration (DEF [2500.0f]) (moveInput.y references (W) and (S).) 

Acceleration is our base force for the car, used with our input system for forward 

and backward motion. When pressed, the following math is done. 

Acceleration * Acceleration Multiplier * moveInput.y = Current Acceleration​

​ Current Acceleration * Torque Multiplier = Wheel Motor Torque​

These two functions give our bus forward and backward momentum. 

 

2.​ Max Turn Angle (DEF [45.0f])  (moveInput.x references (A) and (D).) 

Max Turn Angle is as described, giving a maximum angle at which the wheels are 

allowed to turn on the front axis. 

Max Turn Angle * moveInput.x = Current Turn Angle 

This “Current Turn Angle” value is then applied to the Wheel Collider’s Steer Angle, 

allowing for rotational movement when in-use.  

 

3.​ Brake Force (DEF [1750.0f])  (SPACE) 

​ Brake Force is used to designate the strength at which the wheels lock and prevent 

vehicle movement on the bus. When the brakes are applied, Motor Torque is set to 0, 

Steering Angle is set to (-)Current Turn Angle, which then allows for the bus to 

essentially “drift” using its rear wheels.​

​ Brake Force / Current Acceleration * Brake Multiplier. 

 

4.​ Torque Multiplier (DEF [189.0f]) 

​ Torque Multiplier is used as a scaling factor for the vehicle’s acceleration, 

allowing for a more powerful input and better strength (for climbing up the ramps).  

5.​ Acceleration Multiplier (DEF [10.0f]) 
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​ The Acceleration Multiplier is used to keep acceleration at a semi-fixed value, 

while also still having the arcade-y feel our game is trying to achieve. By ramping up our 

acceleration value using a multiplier, we effectively create a quicker start-to-max 

accelerator. 

 

6.​ Brake Multiplier (DEF [8.0f]) 

The Brake Multiplier is what gives us increased stopping power, especially when 

we just want to stop and we don’t want to drift. By multiplying this into our Brake Force, 

we can get a quicker and more “slammed” stop feel to mitigate our risk of launching kids 

out of the bus on collision. 

 

7.​ Drag (DEF [0.2f]) 

​ Our Drag value allows for the bus to have a smoother drifting feeling, especially 

around tighter curves. By applying an angular damping force (on all points on the bus), 

we get a more rounded drift-curve that keeps the player in control of the bus. 

 

8.​ Custom Center of Mass (DEF [X 0,Y -1.9,Z 2]) 

​ By setting our Custom Center of Mass (located beneath the stop sign, center-mass 

of the bus itself), we can mitigate some of the problems with our bus flipping around and 

gives us a better overall gravity-force on the bus.  

 

9.​ Mass (DEF [1950.0f]) 

​ The mass of the bus is referenced in Unity’s physics system to determine various 

values including the velocity, acceleration (in regards to our movement), and the wheel 

collider values.  

 

10.​Max Speed (DEF[80.0f]) 

Max Speed allows us to “slam” the bus’s velocity to a maximum limit, clamping 

it and preventing it from picking up too much speed, keeping the player in 

control. This is done with the following line in Update(). 

Bus_RB.linearVelocity = Vector3.ClampMagnitude(Bus_RB.linearVelocity, maxSpeed); 
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11.​Downward Force(DEF[7500.0f])​

​ Downward Force pushes the entirety of the bus downward to prevent any 

over-acceleration-induced flight by our current system.  

Pickup System Variables 
1.​ Pickup Time (DEF [0.5f]) 

​ The Pickup Time variable adjusts the in-game delta-time to make the 

world “slow down” as you’re picking the kids up. This is important to not only 

show to the player that they’re picking them up, but also to give a sense of “going 

so fast”. This is done by: 

Time.timeScale = Pickup Time. 

 

2.​ Normal Time (DEF [1.0f]) 

​ Denotes default timeScale time. 

 

3.​ Children Amount (DEF[0]) 

The amount of children picked up by the bus (from each stop, adding onto a total 

number). 

Anti-Roll Bar Variables 
1.​ Anti-Roll (DEF[5000.0f]) 

​ Anti Roll works as a makeshift anti-roll bar, existing on all cars as a 

“reverse gravity” pressure system to ensure one set of wheels isn’t off the ground 

by a substantial amount. In our script, this detects if a wheel is raised, and 

attempts to push it down while pushing the other wheel up, essentially righting 

itself up at all times.  
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Boost Variables 
1.​ Boost Force (DEF[100.0f]) 

​ Boost Force is the physical amount of force applied to the rigidbody 

during the boost mechanic, making it faster or slower. (IT IS IMPORTANT TO 

NOTE THAT THE BUS WILL NOT CHANGE ITS MAX SPEED DURING 

RUNTIME BEYOND 100.0f) 

2.​ Boost Duration (DEF[2.0f]) 

​ Boost Duration is the time in seconds that the boost will be active and 

applied on the bus. 

3.​ Boost CD (DEF[4.0f]) 

​ Boost CD is the cooldown timer for the boost before it can be used by the 

player again. 

 

NPC Collision Variables 
1.​ Fling Force (DEF[15.0f]) 

​ ​ ​ Fling Force is the strength at which the NPC will fly, the amount of 

“applied force” on their rigidbody. 

2.​ Vertical Fling Modifier (DEF[3.0f]) 

​ The vertical fling modifier is specifically tailored to keep the NPC flying 

more vertically and less horizontally when struck. 

Wheel Collider Variables 
​ This section explains what each specific variable in the wheel collider does, and how it 

affects the movement of our bus. Our variables will be listed here as “F” denoting “Front”, and 

“B”, denoting “Back” wheels. 

 

1.​ Mass (DEF [F&B 20.0f]) 

https://docs.unity.cn/560/Documentation/Manual/class-WheelCollider.html
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Mass on the wheels works similarly to normal rigidbodies. For our suspension springs, it 

pushes the wheels down faster (if they’re heavier) and gives the wheel stability. 

 

2.​ Radius(DEF [F&B 0.5f]) 

The Radius is self-described, just the radius of the wheel for visual and physics contact. 

 

3.​ Wheel Damping Rate (DEF [F&B 0.5f]) 

Wheel Damping Rate is how fast the wheel’s rpm is slowed down when the player is no 

longer providing input. 

 

4.​ Suspension Distance (DEF [F&B 0.25f]) 

Suspension Distance is the maximum amount of upward/downward movement the wheel 

can travel to adjust for bumps and other hazards it may face. 

 

 

5.​ Force App Point Distance (DEF [F&B 0f]) 

Force App Point Distance is the point above the wheels where the forces of suspension 

are applied to the bus. This affects the stability and overall “bounce” of the bus. 

 

6.​ Center (DEF [F&B X 0, Y 0, Z 0]) 

Self-Described, points to the center of the wheel. 

 

7.​ Suspension Spring 

a.​ Spring (DEF [F&B 45000.0f]) 

Determines the stiffness of the spring, where higher values are more stiff and 

lower values are more spring-y.  

b.​ Damper (DEF [F&B 4500.0f]) 

Determines the speed at which the suspension will return to its original position. 

A higher value makes it bounce less but also makes it respond quicker, and vice 

versa. 

c.​ Target Position (DEF [F&B 0.5f]) 
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Determines how compressed/extended the suspension is at rest.  

Less = extended 

More = compressed 

 

8.​ Forward Friction 

a.​ Extremum Slip (DEF [F&B 0.4f]) 

Extremum Slip is the value needed to determine when the car will begin to lose 

traction on the surface it’s driving on.  

More slip = smoother 

Less slip = better traction but less control 

 

 

 

 

 

b.​ Extremum Value (DEF [F&B 1.0f]) 

Extremum Value is the strength of the tire’s grip before it starts sliding, the 

traction when driving normally or pre-drift. 

Higher Value = More Strength 

Lower Value = Less Strength 

 

c.​ Asymptote Slip (DEF [F&B 0.8f]) 

Asymptote Slip is the falloff or ‘decay’ of the tire’s grip up until it no longer has 

any traction. 

Higher Value = Smoother Drift​

Lower Value = More Grip but Less Drift 

 

d.​ Asymptote Value (DEF [F&B 0.5f]) 

Asymptote Value is the strength of the tire’s grip AS it’s sliding, the traction when 

drifting or out of control/mid-drift. 

Higher Value = Drift-y, More Control 
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Lower Value = Icy, Less Control 

 

e.​ Stiffness (DEF [F&B 1.0f]) 

Stiffness is the multiplier on all above values. 

 

 

 

 

9.​ Sideways Friction 

Now, sideways friction works a bit differently because we’re changing the values on both 

the back and front separately (helps with drifting and tailspin control). The explanation 

for each is the same, so I’m just going to list the front and back values for each. 

 

a.​ Extremum Slip​

F = 0.2f 

B = 0.3f 

 

b.​ Extremum Value 

​ ​ F = 1.0f 

​ ​ B = 1.1f 

 

c.​ Asymptote Slip 

F = 0.5f 

B = 0.6f 

 

d.​ Asymptote Value 

F = 1.35f 

B = 2.0f 

 

e.​ Stiffness 

F = 1.0f 
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B = 1.5f 
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