Excel PONG Tutorial #5 by George Lungu

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

-Copy the | ast worksheet into a new one. Rename the
- 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
. e 3 Microsoft Excel - Pong_Tutorial
- Up until now we calculated the initial Speed X-y = i e w et romee 5o on e
= DEEHRS SRIPEH SBRE-F9-6- 8= -3 4 W6 Biwa v -8z y|=E]=as
components from the absolute value of the initial W ——
speed and the initial angle. The speed of the ball
. Y _Limited Bat#l Position] 0 |
remained constant after the serve. SIS
- - - - = TR
- At this step, the collision events are introduced in SatStroke  Z & e
. Serve Speed 2 I With 400
the speed calculation satsze 100 B N Al Reius
- The way the speed formulas will be modified is: Coisonrts ____ Bat #1- guomt
Y In the case a collision with the horizontal (serve ) Pay | oS TS z=
Missed Bat #2 FALSE -262.5
Wa" IS deteCted’ Vy WI" Change Slgn I‘Tﬁta‘xBEEIIIﬁolnd;mtn\s((geweﬂs Speed X| ServeSpeed Y | S -26275\ |
- . . . . o | 0| fsooiraore 0 fansucets |0 225ebdz]
Y In the case a collision with the bat is —
detected, v, will change sign g lQBg‘“*“iiil”‘3;13“5;‘;‘”55‘???5555%3;&?%%3153%32;‘ "
The conversion of the speed formulas:
Oldspeed (T2 7: i =T28 0Newspeed T27: fA=IF(OR281629)18),
formulas: | U2 7: fi=U2 8 oformulas: U27: A=UZEgTWBS) O
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32. Testing the model
-Hi't APl ayo and then AServeo and see how the ball i

might bounce off the upper wall, lower wall or the bats.
-Leave the Play macro running and keep hitting nASer
-Carefully observe what happens and see I f I tos wha

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 d
choose the angle/offset sensitivity at 0.6 degreesOpercent length.

- As mentioned before, due to the fact that NN A ai ball

the ball has a finite dimension (not a point), O < \\\\ " [Stelgrr:e:;]]gle

it improves the playing experience to add :\.,\_\_\_: ffgion A 19.501 NN

an amount of MfAbonusao t\d‘\t\h\e\::\ a t wEdt h (+#p----"3 -i

59%). This means the bat will still retuma =~ "=--.__ @ £ [ 2 o

ball whose center is less that 5% offthe O <-=----------- 0 % >§ i L

bat 6s drawn edge. O 4_-———-"“:' @ E i Q2 _or_yES% |

- Also we must take care that the absolute A_,,——"":/ . i gg'sli'ﬁfnnopno'm

speed remains constant during collision O - A Bonus_/EEEEEEE -49.5° Silislhaiig
OA’ L7 region
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34. Ball return speed calculation formulas

The ball speed is conserved during collision: VbefOre collision — Vafter collision

2 9 2
Usmg Pythagoras \/ x before collision +Vy before collision \/ x _after_collision +Vy_after_co|lision

We also know the angle conversion formula: =i TP, ggcgyba" ybat)
3 bat_size
. ~a— 1.57 -
Or the same angle in radians is: QA N B W= beba” _ ybat)
. bat_size
The final ball speed formulas after collision are:
v —co el. 57C6yball ybat#l Q/V + 2 )
x_after_collision_batl % b t ze l,l x_before collision y_before collision R
at_si after ball collision
y 2 _ainL 57D, - Your)? Q/V T with Bat#1
y_after_collision_batl e bat Slze l,I X_before collision y__before collision !
N
el. 57C6yball ybal#z 2
Vy_after_collision bat — COSE U _before collision+Vy before collision e
_after_ s bat_size - =~ - after ball collision
e 57C6ybau ybat#z . V=2
Vy_after_collision_batZ Slne bat_S|ze U x before collision Vy_before_collision y

- 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 computev,andvyof t he ball after the col i

vy = IF(collision_with_Bat#1 = true) then (Vy e colision barr) ELSE (condition_1)

B
— S

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
— T

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

____ANSE
— N

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

-l nsert t he f ol | owi R baveBat#lriollowaactly thedall y codrdingt@ 7 o

-l nm the AY_ _Limited_Bat#1 Positiono (cell V4) for mul
-X27: fAi=S60 and in the AY_ _Limited_Bat#2 Positiono (
some simple |l ogic drive the Bat#2 in the ADemoo mod

input as a Bat#2 driver using a formula placed in cell V5)

I'he speed Tformulas:

(T27: A=1 F(T16V2D/PINSDRUTG S+RIB"2),IF(T18,-COS(1.4*(S28-X27)/P12)*
SQRT(T287"2+U2872),T28)) 0

Uu27: A=1 F(T16/278R1N*SQRTA28(2528"2),IF(T18,SIN(1.4*(S28-X27)/P12)*
_ SQRT(T28"2+U28"2),IF(T15,-U2 8, U28) ) ) o

- Make sure to thoroughly

verify the functionality of the

game after these changes.

- Of course Bat#1 (your

virtual opponent) will always

return the ball horizontally in

this configuration.

- Better virtual opponent e,
formulas will be implemented

later.
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