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If you're actively involved in boxing or are acquainted with it fromtelevision or
the novies, then it is easy to see what a great sport it is for inmproving one’'s

sel f-confidence and fitness | evel. The only potential problemwth it is that, if
you get in the ring with an opponent, you can get hurt (even by accident). You can
wor k out by yourself and ‘shadow box’ in front of the mrror but that can be so
one-si ded and boring! How much fun is that? Wuldn't it be great if we could change
that and add some virtual excitenent and notivation to our workouts?

This project is a real-time interactive virtual boxing system |Incorporating high-
quality digitized audi o and speech feedback, it sinmulates a bout with an i maginary
opponent while providing audio notivational cues and other hel pful feedback. The
accel erometer output that is used to gauge the nmotion of each fist is wirelessly
transmtted to the main MCU board. This, in turn, nonitors the ‘strikes’, time
remai ni ng and — generally - the user's performance during the workout.

It is designed to be very user-friendly and offers three different skill |evel
settings, with bouts ranging fromthree to six rounds.

The digitized audio is via Wnbond's | SD2500 series of CH PCORDER I Cs. The 2560 has
been chosen, giving us the highest quality sanple rate. It has a built-in anplifier
and holds a full mnute’s worth of audio nessages. It is used in MESSAGE CUEI NG
wi t h CONSECUTI VE ADDRESSI NG OPERATI ONAL MODE, thus utilizing only 4 MCU | O pins.

On powerup, the |1SD2560 is placed in standby (|l ow power node) — this is where it
wi Il be when not playing audio. It then plays an introduction and the user is
prompted to choose a level by striking out at the right moment; this ‘nenu wll
keep repeating until a choice is made or the unit is turned off.

A periodic interrupt timer is utilized to accurately measure the time passed.

VWen a choice is made, the audio simulation of a boxing match with the round nunber
and fight bell sounding proceeds to start. During the three-m nute rounds, the
accel eroneters register the ‘strikes’ and transnit the axis data to the MCU via the
MC13192 transcei ver chip. Decisions based on this info and the tiner are then nade
and the respective audi o cues played back

At the end of the round, if it’'s not the last one, the periodic interrupt tiner
counts down a 60-second rest period while playing crowd cheering and ‘ coach
f eedback.

This process repeats until the nunmber of rounds (as per level setting) is done or
there are enough strikes to cause a ‘knockout’.



FZ1604 ABSTRACT




FZ1604 ABSTRACT

Ve
MC13192 RF TRANSCEIVER /
U1 [ /RF FROM SARD
5 Vou 0 BOARDS
o = €l [ MCOS08GT60 MCU
1 —
— 10u ) bres 1
= 2
PTC6
G PTC 7 3 R1
P 4 10010
R L | PTG 3
FREESCALE 13192|| E g O
EVB BOARD S|l s D N
E
T PWR
Ve
1] AO/MO ~/ Vee |28 S,
2| AUM1 PI-R |27 o |ouw
—F
._3 A2/M2 XCLK L%
._4 A3/M3 -EOM L% e
51 Ad/M4 PD |2
o °| As/MS5 -CE |2
._7 AG6/M6 -OVF |L.2_
o2 A7 ANA [ 21
91 A8 ANA | 20
01 A9 AGC | °
_11 P AUX MIC REF [ 18_
o 2| Vs MIC |7
13 | Ve Ve L1 ® c3
- 14 SP+ SP- B N1

U2

WINBOND ISD 2560

E SPEAKER



FZ1604 ABSTRACT

DIGITAL
AUDIO
é é FEEDBACK
SARD BOARD 1 CH.0 SARD BOARD 2 CH.1 SPEAKER
[LEFT HAND] [RIGHT HAND]
)
[ MC13192 RF ] A
D )
RF LINK II D T AMP
\ R |
[ MC9S08GTE0 MCU E M
S E
N S R
U B A AN )
< c TT
G 0
P N
'd N\ 'd N\ I
) () LT |9 oo
E E 5 STORAGE
S D N— 0 ARRAY
E S
- PWR PWR )

FREESCALE WINBOND ISD
121097 E\/R AUIDANADNED

* FREESCALE 13192
SARD BOARD

| |

: X,Y andZ MC13192 RF | i

| ACCELERO- TRANSCEIVER :

I METERS I

| |

| II |

|

: ] | POWER

| MCASNRGTEO MCL | CONDITIONING
l ﬁ ] CIRCUITRY

| |

| G |

l ﬁ @ Ml

| - o |l 78L05 VOLTAGE
R E | REGULATOR
I S D Nt | |

e e ) o

| — BATTER

| |

| |



