Excel PONG Tutorial #5 by George Lungu

— combining kinematics with collision events
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30. Create a new copy of the worksheet

- Copy the last worksheet into a new one. Rename the new worksheet “Pong_Tutorial_5”.
- For this section of the presentation keep the same macros from Module3.

31. Upgrade the x-y speed components of the ball to account for collision effects
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32. Testing the model

- Hit “Play” and then “Serve” and see how the ball is served and, depending on the random angle of serve, it

might bounce off the upper wall, lower wall or the bats.
- Leave the Play macro running and keep hitting “Serve”. Try to return the ball if it bounces back from Bat #1.
- Carefully observe what happens and see if it's what you expect.

33. Changing the return speed algorithm
- Based on Wikipedia, in the original Pong game, the return speed of the ball from the bat was not dependent on

the angle of incidence but only on the position of the collision point with respect to the center of the bat.

- If the bat is hit in the center, the ball will leave the bat horizontally (perpendicular to the bat).

- If the bat is hit by the ball on the upper half of the length, the ball will leave at a positive angle

- If the bat is hit on the lower half of the length, the ball will leave at a negative angle

- The angle must be proportional (linear) with the distance between the bat center and the collision point, let’s
choose the angle/offset sensitivity at 0.6 degreesOpercent length.
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34. Ball return speed calculation formulas

The ball speed is conserved during collision: Vbefore_Collision — Vaﬂer_coIIision

. ] 2 2 - 2 2
Usmg Pythagoras' \/Vx_before_collision + Vy_before_collision - \/Vx_after_collision + Vy_after_collision

—90- (yball - ybat)
bat size

: — 1.57-(v. . —
Or the same angle in radians is: G S . - b(zba"_ ybat)
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We also know the angle conversion formula: o . .
collision_degrees

The final ball speed formulas after collision are:

Vv — COS 1.57- (yball ) 1 ybat#l) ¢ \/VZ L y2 2
x_after _collision_batl — bat Size x_before_collision y _before_collision R
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bat_size b
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bat_size /

- The ball will move from left to right after collision with Bat#1 and from right to left after the collision with Bat#2
- All the V.1, Yeaws @Nd Y. are before collision (there was not enough room on the page to spell them

avnlicitihz)




35. A diagram of the new speed formulas

- A very important spreadsheet function used is the IF function. You can do a search in the help menu about it.
- The syntax of this functionis: IF(logical_test, [value_if true], [value_if_false])
- A graphic diagram about how to compute v, and v, of the ball after the collision with the bat as nested IF’s is:

vy = IF(collision_with_Bat#1 = true) then (Vy e colision barr) ELSE (condition_1)
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IF(coIIision_With_Bat#Z = tl’UG) then (Vx_after_colision_batz) ELSE (Vx_before_colision)

v, = IF(collision_with_Bat#1 = true) then (V, e coiision barr) ELSE (condition_2)

N
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IF(collision_with_Bat#2 = true) then (Vy, .suer colision barz) ELSE (condition_3)

A

/ \
IF(collision_with_horizontal_walls = true) then (-Vy, yetore colision) ELSE (VY pefore colision)
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36. Worksheet implementation

- Insert the following formulas: V27: “=S27” - have Bat#1 follow exactly the ball y coordinate

- In the “Y_Limited_Bat#1_Position” (cell V4) formula replace S5 with V28

- X27: “=S6” and in the “Y_Limited_Bat#2_Position” (cell V5) formula replace S6 with X28 (later we will have
some simple logic drive the Bat#2 in the “Demo” mode therefore we need to be able to override the mouse
input as a Bat#2 driver using a formula placed in cell V5)

The speed formulas:

( T27: “=IF(T16,COS(1.4*(S28-V27)/P12)*SQRT(T28"2+U28"2),IF(T18,-COS(L.4*(S28-X27)/P12)*
SQRT(T28/2+U28/2),T28))”

U27: “=IF(T16,SIN(1.4%(S28-V27)/P12)*SQRT(T28" 2+U28"2),IF(T18,SIN(1.4*(S28-X27)/P12)*
| SQRT(T28"2+U28"2),IF(T15,-U28,U28)))”

- Make sure to thoroughly
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