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Lap: 51 Time: 123 ms
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checking
procedure
on
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AR

code

Record error

Non-essential
parts checking
(including: all distance
sensor, gsensor, heat
sensor and so on)
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Record error
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No

Get user

OK—§»| value
from SD
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Send error code
to gardian, and
vehicle could not
be enable until
error sloved

Y

Essential parts
checking

(including: automatic ~ {4

brake system, controller

Send error code
to gardian if any
error had
occured, and
vehicle could be
enable

system)
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1 —(x2+y2)/202
G(x,y)=———e
2707

13. ST o (B KA &R : Itread”')

J7 32 2. Canny # 4 4% B] (Canny Edge Detection)
Canny 2—HEGXNEEE e T HBEEN -~ JEx KEHH (non- maximum
suppression) B8 FLAR] o W HA{REERRAR « EALUEMEFEES -

Stepl: # & 14 A
— Bt & ] Sobel filter 2KEHE x ~ y JTAITBIRIBEEAE - RIRFEHREHIBEERY ST (0) Al
S (G) °

-1 0 +1]
G.=|-2 0 42| G=,G!+G}
-1 0 +1
-1 —2-1
G)’
G.=| 0 0 O HzarctanG—
L+l 42 +1] )

14. Sobel filter #% 3+ & ° (B K 2R : hby coding academic)

Step2: JE & X &4 #| (non- maximum suppression)
B TELETE - BREE S5 0° ~ 45° ~ 90° ~ 135° VYA EERY A » FEFER AEI
Hl o REEZITA TR ML (GRS G) I RHYE(F Ryt -

Gradient direction

Vud ? :
-t a

Edge direction Edge thinning
B 15. FFsm RAEL# 4] - (B K 2RIR : hby coding academic)

Step3: i R ¥ 7]
BLE 1 SRS SR Ffio2e H TR 8 4
| ERESHE - —ERE% -
2ARAESHR - —EN BB -
30T RS [ - BT S FARAYES - BBt e %
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16. Canny # % 2 &k~ & @ (B A 2RIR : hby coding academic)
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{6 = TS E R kernel (BEMIRCREREEE) I DRERIEREBin 28 - 2HEE
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GaussianBlur (img_gray, (17, 17), 0)

Canny (img_gray_blur, 30, 60)

17. S8 B & Canny +§ 4mif] -3 -

PEEPAMAIA Canny @il H2 KR AR SEE R ERREH] (Hough line detection) » 55T %
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(B detected results

RsBAH

L 4

B ITURER
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HSV BA &R
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RERIREEHE

—EIERTHER
SEEERE
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Morphology
HER

v

EXERR

FERA%RR
B —REmR

19. & &R JEHER] o

4.3 NEHE
KRR FEAED R £ 2L 2 P PR R B LA [RIEUAE —BRAGHIT IR - FRTE =
LEAFRMERE TERSEE o MM T YOLO SE(HiERE - #5HC darkflow HYREZE -

YOLO (You Only Look Once) FHEZSA :

1.R-CNN A Selective Search 2K &€ 2,000 {[E FJFEIE 5 (region proposals) * FHK iF:E L 15 I3
534 HEZED 2,000 KEHJ CNN -
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2. Fast R-CNN fi# F{ RolPooling FJ /57, * i 2,000 Z{H & ILH » 2 HE X CNN -

3. Faster R-CNN E#{i feature map 3% AJFEE Y RPN (region proposal network)
R-CNN Z G efd i nlge @ i - P ST %HE 2 A @ B CNN 7338 - iz L

regression {E1F. bounding box (B EREAY T - BER TS -

Fast R-CNN YOLO Real-time detectors Train mAP FPS

) o . o 100 Hz DPM [30] 2007 16.0 100

Background: 13.6% oaztr:rgrgt;)nd. 4.75% 30 Hz DPM [30] 2007  26.1 30

Other: 1.9% Sim: 6.75% Fast YOLO 2007 + 2012 52.7 155

Sim: 4.3% YOLO 2007 +2012 63.4 45
Less than real-time 2007

Fastest DPM [37] 2007 304 15

R-CNN minus R [20] 2007 + 2012 53.5 6

Fast R-CNN [14] 2007 +2012 70.0 0.5

Fast R-CNN VGG-16[27] 2007 +2012 73.2 7

Fast R-CNNZF [27] 2007 +2012  62.1 18

20. 7B HiERL AR 8L o

EiEEFEAEL 0 YOLO FHEEA R-CNN S EEBHEAR T57% » [HIFF] Fast R-CNN fH
It o UERERE (mAP) HfERSK—BL - fFRIBE HEHIE Titan X GPU _EATDUES] 45 FPS » MifE
P ERE AT F#Y Jetson Xavier NX 75 3.8 FPS o
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SRR - SMINESTR S e HAEHME - NHR 2 E R - R H S RS OE  BHR
RAEFEHNE -

I - AR FE e B SIS R AE 3 LR DI AE RS - PN E R ER T EER
HZR - 2R Rt A ZEAYAGE M T FF 2 HIRFE R - RITEFEA N FEIEE R » &
B LEBARIE T A RS R R E R - FI BT - Fs SRR E I E A A=
2 BURAERS R AR - Bl ETTRUE N EAR TR E R ERERRIF » KLk IR H =X
Bt e T HERER - AR E IR M E AR RE B AT R -

PR T St HEEZCEERE RS RMOTEIERIIIRE L EIIEE N E R EnE
AR - [RIRFSHEH D A B EET TR - PR BEE R TR EERR e A/ - Kt
ALk SR EIRS 2R~ BRI EIEIRE - QIRABIAERR BRI EE
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FANERATBTTA e s R E R AR - R MTRE R E AN 3 A R HIEH R 2 8,
DR BREEAN TR AN AHE IE - B EAFIR-R R RE ARG HERP R AR EZ I R AR L - X1 » (N2
WA R B MERETT 2 - BRI T ARWIFEINEL R - thEIF R T L FEnIE E -
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21, 2R R o
2. R A

[® combine result
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3. FHEREERR
&1 EHA G A

Lig ety AutoBrake Panel AutoBrake Family

e BHEERIN 7 B B ki
EUaEESES R EED BB 8

HEEN  ERBEATEEN  RER  RRBERERETHELS
EREE R MEEE  RETEEM - IRE G
fERRET - D) - BERR R SIS R FCEA

S~ ZBRE L Note HEIGEER  SRERERE =
Toki& AFNZ JBAL L Note

3.1 AutoBrake Panel ( E8eERT)

BAEETH App ETEEREERN - FHRASGZEIEE SFEERES - RN ERE
FM - BRATHIEFINGESI IR Bl e - GPS ~ FESEH  BIRIKEE T o RIS
EHARANEERNTHE R ERSSERS  EEBREE RN AR - [FIFETATEINY
BRI - TR SR AL » B ET HIRERN 2 /8 25 s K i fs e i A BRI T RE -

23. AutoBrake Panel #8~ /&

- EBHRL App AU - (H o H BE R R AR R AT B SRR - I RS E S (] A B B AR
f8 - [FIRHE B () » B2 EHERESERBER -

- HEEZ R - RITWERRFEIRDEEBIEEZ 28 - % T Start AIE A —#1TEIR
RE - ARSHERE S E - BURHOE  BEENHLG - EEARRRESETEN ) 2T S
T Pause HIE AL 2R - BELERMPMIT -

- FJBHEL Note © FJB ] LLE#E AutoBrake Family B - 5B SOE BB R F R 1Y
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Xy NS N TR EA AR BGR UEEIH

- BRI FEEFRIE T A - ROTHEE T RESsES A ELH - B AR DEER
TR EREEAE R B - & 7T L% AutoBrake Family #UHS » FEI 5 i EE 2 iAE A HY
BERE

- ERER - ERAGRENREEESIEENERE - I ERNES - AR ERE
Bl - [FIRFPEEEFHESA -

- SR ¢ I App HEEE T Google Map » 7 6 FH B 1ERE IUAS 2RI IRF it 7] DU 3t i B A
FEig o DREAYT B E R -

|4

BREATTR

24 R EEE T

3.2 AutoBrake Family XEE H#ipe

R TR B E R P RIAERV R Bh =) ARG - FAMERSNHZE T —3KHE - Wi RS
UL~ GPS EfL  BHUREEFERNEERE » DREINBRENZBIEEZERETIENE
BRI » W ANTRBGERFHE - [FIHFt A] DG o2 B2 i L iR HE B B2 N 3% E B REEEIRE R - W
DR S RS -

ﬂ

%

10 3

KM/H °C

25. AutoBrake Family #8 7 /&

- BIEHIRREE A« BUREERS E AURITTBUIRRE - AREREEE « IR - HAlE® - WEER
EREGE FE R R R E AR R -
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22 Google Map App °

- [EFRARETEE - e LTI RE SR - EEiE L IR ] DR R TR
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- EARCEEE © 1. 8ERERIZBR L Note RIS -
2. PRE BN BTSN\ FEER S -
3. BE R A H LR, -

- HEIEEE A © B A DAL E | R - R R H s IE T R BhR i i 58 -
© SHHGERE ¢ MEE H AR ECHE S 5 A (A el F - AR R RLE L App SEAIZE

BRI REFR AT > DUl e R i - HEUEE A -

4 —+=A
J\ * iioaM

ARAHFEEEH HEB S H R R R D H - sV ER TRER S - eI - #)
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