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Abstract

we often hear about advanced technologies such as blind spot detection, inner wheel differential
radius equipped on cars. However, motorcycle and scooter riders often play an outsized role in
causing road incidents, albeit no similar technologies are available for riders. In addition, we hope
that this technology can be applied to motorcycles, e-scooters, bicycles and other two-wheeled
carriers, so we installed a camera lens and radar sensor on a helmet to enable vehicle object
recognition through the camera to identify the type of vehicle and wheelbase, and then used the
formula to plot the inner wheel differential curve and detection of blind spots. The radar calculates
the side distance to determine whether the rider is too close to the vehicle or falls within the inner
wheel radius gap of the vehicle. The detected results are projected directly on the helmet visor

through a heads-up display (HUD). This allows motorcyclists and cyclists to be safer on the road.
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D3 RXD
5V Vee(5V)
3.3V Vee(3.3V)
A4 SDA
A5 SCL
GND GND
Vin Vee(4T)
GND GND(f7)
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void notice() {
display.clearDisplay();
display.setTextSize(2); // Draw 2x-scale text
display.setTextColor (5501306 WHITE) ;
display.println(F("notice™));
display.setCursor (10, 0);
display.displav();
delay(100);

void closed() {
display.clearDisplay();
display.setTextSize(2); // Draw 2X-scale text
display.setTextColor (SSD1306_WHITE) ;
display.setCursor (10, 15);
display.println(F("closed™));
display.display();
delay(100);

}

void warning () {
displav.clearDisplay();
display.setTextSize (2); // Draw 2X-scale text
display.setTextColor (SSD1306 WHITE);
display.setcursor (10, 15);
display.println(F("warning"));
display.display();
delav(100);

] 28 47 5F B o1 #2578
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e pE o J1F F R R BRI RS 0 # % VScode S BB e - H
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https://makerpro.cc/2019/12/train-your-dataset-with-yolov3/
https://blog.gtwang.org/useful-tools/labelimg-graphical-image-annotation-tool-tutorial/
http://en.benewake.com/download?gclid=Cj0KCQjwqPGUBhDwARIsANNwjV6ermUakqdDvPqt71wxANtgbDodcXvlf8yX7g8gcyi7SvjvOiicWkkaAjzEEALw_wcB#a269f91b2-296b-4085-9c75-6955d041842a
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(=) Yolo 3" 4 2

Linput : ﬂi%]% ] I

2.backbone : 3% B~ @] 5 g e o

3.neck : % & backbone % & e jic

4.head : #-neck & & 4% chsF iz » head -

TATE AN g % 3 3R A I‘_ﬁ*‘%:}p%m< K] B ;gﬁ ‘;;;ﬂ,.

© labelimg o abolima
View Help Fio fdit

v
¥

»
-

imieiosipiiniiclininleioine

B 30 -2 gl » ALY 7 8 f8
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D labelimg
File Edit View Help

= Box Labels
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Open
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Dis

o
¥
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File List & x
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Click & drag to move shape ‘car’

B 31 #-2 iﬁﬁﬁ;t] ~ Al g Wy i
sample > 0051.xml
sample
@e51
D:/project/yolo_project/sample/@e51.jpg

Unknown

car

Unspecified
2]
o

B 32 -] P HRLis AT g kS xml Ay BRSNS H - i
(z )= oF
HEAIEY S H2 18 %7 KREFZOpenCV iz BARN 7 ujeei 2t B 8 3 ank | > 12



if len(cnts_upl cnts_up2 cnts_sidel cnts_side2) != @:
key = cv2.contourArea

cl = max(cnts _upl, key ontourArea)
c2 = min(cnts up2, key ontourArea)

max(cnts_side1l, key ) .contourArea)
min(cnts side2, key ontourArea)

SIDE2 = cv2.moments(ca4)

center_up_1
center_up_2

= (int(uP1["m10"

= (int(uP2["m1@"]/UP2[ "m|
center side 1 = (int(SIDE1["m1@"]/SIDE1["
center_side_2 = (int(SIDE2["m1@"]/SIDE

pointAx
pointAy
pointBx
pointBy

pointcCx
pointCy
0intDx

Bl 331 * Azl 4= 2 4w
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int radil(){
if (Serial.available()){
if (Serial.read() HEADER) {
uart[0] = HERDER;:
if (Serial.read() == HERDER) {
uart[1] = HEADER;uart2[1] = HEADER;
for (1 = 2; 1 < 9y i++){
nart[i] =

}

Serial.read():

check = uart[0] + uwart[l] + uart[2] + uwart[3] + uwart[4] + uwart[5] + uart[e]

if (uart[8] == (check & 0xff)){
dist = uart[2] + uart[3] * 256;
h = String(dist):

testscrolltext (h):

/f
s

}
}

return dist;

Bl 35 F iR BiF 8 pEAEE

void l‘:"':'!: () { F ‘

1=radil () ; 15:00:30.407 ->
esadist; 15:00:30.641 ->
L& (a%aitainmad (Bi=miyf [12F90230.027 >
i £ (r1<=100) { 15:00:31.059 ->
notice(): 15:00:31.248 ->
} 15:00:31.574 >
}else( 15:00:31.762 ->
if (r2<=100) { 15:00:31.996 ->
warning() ; 15:00:32.181 —>
}‘E";SC_- lf(r2<=300)‘ 15:00:32.6%94 ->
closed(): 15:00:33.019 ->
}elset 15:00:33.393 —>
none () ; 15:00:33.720 ->
} 15:00:34.093 ->
} 15:00:34.278 ->
)

B 36 5 ER P EEPEERE ¥ X

(=)&x
TERPIRBEY AR > FF IR S T 0 &

% 5 4 Close ~ Notice ~ Warning 12 & 7 561 & % 401 &
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//calculate distance value

240cm/4cm
241cm/4cm
245cm/4cm
244cm/4cm
240cm/4cm
2438cm/écm
245cm/7cm
245cm/18cm
244cm/57cm
2479%cm/2549%cm
246cm/2488cm
246cm/2548cm
245cm/2502cm
244cm/2522cm
239%cm/46cm

e

+ nart[7];:
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https://blog.gtwang.org/useful-tools/labelimg-graphical-image-annotation-tool-tutorial/
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https://military-osa.ncku.edu.tw/p/404-1055-229624.php?Lang=zh-tw
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https://www.thenewslens.com/article/112033
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F34(2021) -

https://twsf.ntsec.gov.tw/activity/race-1/61/pdf/NPHSF2021-032808.pdf?0.8211693671307927
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