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Abstract

In this project, we proposed a solution to the problem of the loss caused by road accidents
which happen to riders who don’t wear helmets. The project focused on developing a prototype,
testing and record the results. The project was divided into two parts: prevention part and rescue
part. In the prevention part, we constructed a system which forces riders to wear a helmet. This can
be done using a software and hardware system on the helmet in which the system is responsible for
checking whether the helmet is worn. Next, the wearing status and other related data
(e.g., movement of the head which includes angular velocity, acceleration, and tilt angle) will be
sent to a software and hardware system on the motorcycle. The motorcycle will then use those data
to determine if the rider showed be allowed to start the ignition. That is, if a rider doesn’t wear
the helmet, then the system will not allow the engine to be ignited. In the rescue part, we have
developed a software system on servers which is responsible for tracking status of riders and
their motorcycles. After the system on a motorcycle has got data from the helmet, it will combine
those data with data from its own, which are latitude and longitude of a current position of the
motorcycle, the current velocity and acceleration of the motorcycle (these data come from GPS
module within the system). Then the combined data will be sent right to the servers in which the
servers will process and assess the status of the drivers and their motorcycles whether they are in
normal state or they are in an accident or they are in any risky situation. If so, the system then can

inform and ask for help in time.
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5.2. Web Application
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5.3. Mobile Application
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5.3.2. MIWOUADIZHNIHNINHINBMAL Application
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5.3.4.MadangAnssnveadlinuminniissy
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MARHIN N

o o = J o [ .
1. MInaneanessuveIlanTurasINA1UTY (Slope-Sum Function)

static uint16_t slope_sum(struct queue *q, uintl6_t x){

2 static uint32_t last sum = 0;
3 uintl6_t ssf, garbage;

4 intl16_t lost, gain;

5 garbage = enqueue(q, x);

6 lost = g->tail->val - garbage;
7 lost = (lost< 070 : lost);

8 gain = g->head->val - g->head->next->val;
9 gain = (gain<0? 0 : gain);
10 ssf = last_sum - lost + gain;
11 last_sum = ssf;

12 return ssf;

13 |}

A d 9/ = w
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2. mawandanessulumsmaaueaveInay (Peak Detection)

static uint8 tis peak(uint16 t x, uintl6_t last_peak){

2 static uint16_tlast x =0;

3 static uint32_tt last peak =0;

4 static enum WAVE STATE state = SLIDING;

5 uint8_t peak = 0;

6 mtl6 tdiff x =x - last x;

7 switch (state) {

8 case CLIMBING:

9 if (diff x <=0) {

10 state = SLIDING;

11 if (x > last_peak || last_peak - x <= 20 || _millis() -
t last_peak > 3000) {

12 peak = 1;

13 t last peak = get millis();

14 I

15 H

16 Break;

17 case SLIDING:

18 if (diff x >= 0){

19 state = CLIMBING;

20 h

21 break;

22 default: break;

23 |}
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3. MsWeudanassulumsvinA Threshold

static uint16_t calculate treshold(struct queue *q, uint16_t x){

static float treshold = 0;

if (is_peak(x, g->head->val)) {

treshold *= PEAK SAMPLE SIZE;

treshold += (int16 t)(x - enqueue(q, x));

treshold /=PEAK SAMPLE_ SIZE;

4
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4. msmmoaIMsauvasrdlalaalia Threshold
1 | static uint8_t calculate_bpm(uintl6_t treshold, uintl6 t x){
2 static enum WAVE STATE state = SLIDING;

3 static uint32_tt fst peak = 0;

4 static uint8_t count = 0, bpm = 0;

5 switch (state) {

6 case CLIMBING:

7 if (x < treshold) {

8 state = SLIDING;

9 if (count==0) {

10 t fst peak = get millis();

11 y else {

12 bpm = (uint8_t)(count / get millis() - t_fst_peak) /
(1000 * 60.0)));

13 count = 0

14 break;

15 !

16 ++count;

17 } break;

19 case SLIDING:

20 if (x > treshold){

21 state = CLIMBING:;

22 } break;

23 default: break;

24 }

25 |}

3 1 = (% Jd T v a = '
® %1 Hill Climbing 1¥UtAEIAUWINFY is_peak AVEAATUNITIUTY State 210A
Ty 19U AYUAUAT Threshold
] ‘ 2 5
® wneylu CLIMBING State ug21/asuuily SLIDING State A5Ud03A53 921101511

A0ATIMIAUIDIr2 1Y
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MINUI9and3su Butterworth Filter

static uint16_t butterworth_Ipfluint16_tx){

static float v[2] = {0};

v[0] = v[1];

v[1]=(3.046874709125380054e-2 * x) + (0.93906250581749239892 * v[0]);

return (uint16_t)(v[0] + v[1]);

2o ] ' ¢ < ; o
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