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THE LE CHUONG TRINH
CUOC DUA SO 2016 - 2017

Chu dé: Xe khéng nguwdi lai



1.

Muc dich, Y nghia:

Cudc Cach mang Céng nghiép lan thir 4 — cudc Cach mang sb dang dién ra manh mé va cé tac
dong to I&n dén sw phat trién cla cac doanh nghiép trén toan cau. Viéc chi dong chuan bi va tiép
can nguodn lwc am hiéu céng nghé méi can dwoc quan tdm ddng mic tlr sém. Do dd, chwong
trinh Cuéc dua s6 2016-2017 - chi dé “Xe khéng ngwei lai” dwoc td chire véi muc dich:

3.

Tao san choi cong nghé cho sinh vién, gitp cac ban tré Viét Nam tiép can cac cong nghé méi
nhét trén thé gisi;

Gilp sinh vién hiéu, tiép can va tim hiéu vé cong nghé xe tw hanh — cong nghé dang thu hat
s dau tw nghién ctru va phat trién ctia hang loat tén tudi I&n trén thé gidi nhw Google, GM,
Toyota...;

Khuyén khich, thic ddy suy nght sang tao va nghién ctru khoa hoc chuyén sau.

Ban td chirc:

Chi dao cuéc thi: B6 Khoa hoc & Cong nghé
Pon vi thyc hién: Tap doan FPT
Don vi bao tro truyén théng: Bao dién t& VnExpress.net
DPon vi phéi hop:
- Pai hoc Bach Khoa Ha Nbi
- Hoc vién Céng nghé Bwu chinh Vién théng Ha Néi
- Pai hoc Céng nghé - Dai hoc Quéc gia Ha Néi
- Dai hoc Bach Khoa Tp. HCM
- Pai hoc Céng nghé thong tin — Pai hoc Quéc gia Tp. HCM
- baihoc FPT

DP6i twong dw thi:

Sinh vién dang theo hoc tai cac trwdng Pai hoc (BH) trén toan quéc.

4,

Hinh thirc thi va quyén thay déi thanh vién:

Thi theo ddi, mdi doi thi gf‘)m 3 — 5 thanh vién thudc cung mét trdng dai hoc. Khuyén khich
doi c6 01 ngwdi hwdng dan la thay/co cla trwéng cd ddi tham gia.

Cac doi thi c6 quyén thay ddi toi da 2/5 sb thanh vién trong doi, véi sb 1& lam tron xubng
nhwng van dadm bao tdng s6 nhan sy ddi tir 3-5 thanh vién.

Cac thay dbi thanh vién trwéc ngay 30/11 do déi thi tw thwe hién theo dwdng dan dang ky cla
chwong trinh.

Cac thay dbi thanh vién sau ngay 30/11/2016 dén han chét 15/1/2017 can co y kién chap
thuan cta Truwdng noi déi thi theo hoc.

Céc ddi thi khdng dwgc quyén thay dbi thanh vién sau ngay 15/01/2017

Co cau Giai thwéng cua cudc thi:
Téng gié tri gidi thwéng 700 triéu VND, bao gdm tién mét va cac phan qua. Cu thé nhu sau:
01 giai Nhét, tri gia 450 triéu ddng, gdm
e 01 chuyén thadm quan thung liing Silicon, My cho cac thanh vién doi thi
BTC khéng chiu trach nhiém déi véi truong hop thi sinh khéng thé nhan gidi thudng vi ly do cé
nhan cua thi sinh (khéng thu xép dugc thoi gian tham duw, khéng duoc Dai str quén My cép visa, ...)

e  Qua tang hién vat
- 01 gidi Nhi co gia tri twong dwong 30 triéu VND
- 02 giai Ba, méi giai co gia tri twong dwong 20 triéu VND
- 08 giai thwéng cho ddi danh giai nhat vong so khdo, mdi gidi 01 laptop tri gia 10 triéu
déng
- Qua tang cho gido vién huwéng dan ddi giai nhat: 01 lap top tri gia 20 triéu déng
- Giai thwéng cho trwdng c6 ddi gidi nhat: 50 triéu dong




Va nhiéu giai thuwéng cé gia tri khac

(Lwu y: Céc giai thwéng khong dwoc quy dbi thanh tién mat.)
6. Cach thirc tham gia

bang ky tham gia cudc thi tai website http://cuocduaso.fpt.com.vn / http://digitalrace.fpt.com.vn

7. Lich trinh cudc thi:

Cudc dua sb 2016-2017 v&i chi dé “Khdng ngudi lai” gbm 2 vong thi:

Vong thi Theoi gian No6i dung
. X 01/11 - 30/11/2016 Nhan hd so dang ky
Vong So khao ,
01/12/2016 — 15/01/2017 | Tim kiém dgi thi dai dién trwong
16/01 — 31/03/2017 Thiét Iap 6 t6 khong ngu i lai
Vong Chung khao ] .
04/2017 Chung két tim kiém déi vo dich

8. Théleé:
8.1. Vong So khao:
8.1.1. Nhan hd so dang ky:

= Theigian: 01/11 — 30/11/2016
= NOGi dung:

Néi dung Tiéu chi

- Céc doi thi glri hd so dang ky | - Cung cap ddy du cac thoéng tin ma Ban Té chirc
theo mau tai website chwong | yéu cau
trinh http://cuocduaso.fpt.com.vn /
http://digitalrace.fpt.com.vn

- BTC cung cép dang dé thi va cac
tai liéu hwéng dan co ban dé cac
doi nghién ctru vé& cudc thi va | - Biét st dung ngén ngt 1ap trinh C/ C++
cong nghé s dung trong cudc
thi.

- C6 kién thirc lién quan dén x& li anh, hoc may
thdng ké, 1ap trinh nhang, tri tué nhan tao, kién thic
vé 1ap trinh trén Linux...

= Két qua: Cac doi thi cé hd so dap (ng du tiéu chi sé dwoc lwa chon dé& tham dw vong thi
Tim kiém ddi dai dién trrong.

8.1.2. Tim kiém doi thi dai dién trwong
= Thei gian: 01/12/2016 — 15/01/2017 (thdi gian cu thé tly theo sép xép cua tirng truwdng)
Dia diém:
o 06 trwong BH I&n tai Ha N§i va Tp.HCM
o FPT sé& t6 chlrc 2 tran so loai cho tat c& cac ddi con lai (khéng thudc 06 truong
nay) va lwa chon ra 01 dai dién tai Ha Noi va 01 dai dién tai Tp.HCM dé tham gia
vao vong chung két.

= BGK:
Téi thiéu 03 thanh vién cé chuyén mén vé céc linh vuc lién quan.

= Néi dung:

N6i dung Tiéu chi % Téng diém




FEr

Phan 1: Kiém tra ning lwc xt ly hinh anh
- Pé bai: Sau khi két thuc vong hd so, ban Té
chtrc cung cép 5 video mau véi didu kién anh
sang khac nhau, c6 mic d6 khé va dd nhiéu
khac nhau ghi lai hinh anh cac doan dwong.
- Nhiém vu: T 5 video nay, cac doi thi lan lwot | BTC sé danh gid nang
str dung cac thuat toan phu hop, 1ap trinh dé | lvc thuat toan cia cac
dwa ra file toa dd tam dwong va video mai | doi theo Pé chinh xac
nhan dién dwoc doan dwérng ma xe di chuyén | cia thuat toan: Tinh
theo mau yéu ciu cta BTC. dwa trén dd chénh léch 70%
Tai budi thi, BTC cung cap dé thi m&i, cac doi | sai s6 gitva file di liéu
st dung san pham da thwc hién tr cac dé mau mau va file toa do tam
dé ap dung thwc hién véi d& bai mdi.San | dwong do cac doi dwa
pham cua cac ddi gém 2 phan: ra.
e Video xac dinh toa do tdm duwdng va
vach hai bén duwdng.
o File toa d6 tdm dudng.
- 4 ddi thi c6 diém sd cao nhét sé dworc tiép tuc
dw thi phan 2 “Kiém tra k§ nang lap trinh nhanh”
Phan 2: Kiém tra k§ nidng lap trinh nhanh
- C4c doi thi 1an luvot béc tham géi dé bai gdm 04
dé voéi mire do khé tang dan, cong cu thyc hién
s& do BTC cung cép.
Hoan thanh dung yéu o
- Nhié‘m vy: Cac doi t!\i str dung cong cu Awoc | -4, da bai & toc ) 30%
yéu cau hoan thanh dé bai Ban Té chirc dua ra
trén san khau.
- Cach thire trinh bay: Két qua hién thi truc tiép
trén man hinh san khu.
Téng 100%

Két qua: Dai thi co tbng diém cao nhat sé& dai dién trwong tham gia thiét 1ap xe khdng ngudi
lai va thi d4u tai Vong chung két toan quéc.

8.2. Vong Chung khao:

8.2.1. Thiét lap xe khéng ngwei lai
= Thei gian: 16/01 — 31/03/2017
= Néi dung:

08 ddi thi xuét séc nhat sé dwoc cung cép:

- Xe dua mé hinh ty & 1/10, téc d6 téi da 25km/h cung Kinect Camera
ban 1; 2 cdm bién vat can - siéu am; mot bd Encoder do tbc d6 dong co
cla xe; mot may tinh nhang Jetson Nvidia Tk1; bé mach diéu khién
ddng co Servo

- BO Thuw vién:

e Céc thuat toan co ban (ma ngudn thuat toan doc dir liéu tr cam
bién siéu am; tinh tbc d6 dong co; diéu khién déng co PID co ban

Ban Té chirc
cung cap




cho vong tbc dd va vi tri)

e M6t chuwong trinh ma nguén mé cho phép xe chay duwoc trén
dwdng cong (dia hinh don gidn) va tranh dwoc vat can (thuat toan
phat hién bién cta anh, t d6 lam co s& dé xac dinh dwong di
chuyén cla xe.

- Thiét bi phan cirng trén xe khéng dwoc phép bd sung, thay dbi
- Hinh dang vé ngoai xe dwoc thay ddi cho phu hop véi phong cach cia
trng dodi

Yéu cau doéi
v&i cac doi thi

S dung kién thirc trong Iinh vwe 1ap trinh, x& li anh, tri tué nhan tao dé
lap trinh x& ly thuat toan nhan dang dwéng di, gitp xe ¢ thé di chuyén
v&i te dd cao nhéat sao cho:

Nhiém vu cia | - Bién, dwdng di clia xe cé thé dwoc xac dinh ngay ca trong truéng hop

doi thi c6 nhiéu va dia hinh dwéng di phirc tap.
- Khoanh vuing, xac dinh va tranh dwoc vat can (v&i hinh dang bét ky)
xuét hién trén dwong
Thuét toan can téi wu & hai tiéu chi: do chinh xac va thoi gian tinh toan

8.2.2. Tran Chung két toan quéc

= Thei gian: 04/2017
* Pja diém: Nha thi dau tai Ha Noi hodc Tp. H5 Chi Minh
= Hoi dong Chuyén mén:
o bDaidién Tap doan FPT
o Céac chuyén gia cong nghé
o Giam khdo khac
= N&i dung khai quat:

Noi dung Tiéu chi | % Téng diém

Phan 1
Céac doi thi st dung cong nghé xt ly hinh anh, sensor khoang | T4¢ g6 &
céch, téc do... d& hoan thanh sa hinh mo phdng lai mot 6 | gyng uat 40%
dwong phd tai Ha Noi (dwoc cong bé trwérc) do Ban Té chire '
thiét ké trong thoi gian téi da 05 phut.
Phan 2
Cac doi thi st dung cong nghé xt ly hinh anh, sensor khoang | T4¢ g6 &
céch, tbc d9... dé hoan thanh sa hinh mo phong lai mot s6 | qang luat 60%
duwong phé tai Tp. H6 Chi Minh (khéng dwoc cong bé trwéc) '
do Ban Té churc thiét ké trong thoi gian téi da 05 phut.

Téng 100%

= i dung chi tiét:

8.2.2.1. Thanh vién:
- Mai ddi chi dwoc chon tdi da 03 thanh vién vao trudng dua (thanh vién thi d4u);
- Thanh vién thi d4u phai dwoc dang ky trwéc véi BTC.

8.2.2.2. Trwéng dua:

- Trwdong dua la mét khu vee co kich thwdc 15m x 10m, lam béng g6, mat trén dwoc
trai tham, bao quanh b&i twdng rao bang gb cao 60 mm, réng 7 mm.




8.2.2.3.

Bén trong trwdng dua la sa hinh:

Sa hinh Phan 1: theo Phu luc 2 cGia ban Thé 1& nay (dwoc cong b trwdc ngay
15/1/2017)

Sa hinh Phan 2: sé dwoc cong bd truc tiép tai tran Chung két.

San thi d4u chia lam 2 phan:

Vung chuan bi: la noi 3 thanh vién thi dau cta doi duwoc phép dirng dé sén sang vao
san khéi dong xe va thye hién chién thuat.

Vuing dua: 1a viing bén trong san, chi cé xe tw dong dwoc phép di chuyén. Sau hiéu
lénh xuat phat, khéng ai dwoc phép cd mat trén vang nay.

Yéu cau k¥ thuat ctia vung dua:

o Pudng dua cé nén mau tbi;
o Hai bén lan dwéng ¢é mau tréng;
o Puwdng dua c6 dd réng 60cm

Phan mém xe 6 to:

Phan mém duoc cac ddi viét dwoc viét trén dién thoai di dong va may tinh dé ciu
hinh 6 t6 thdng qua mang wifi ndi bd, giup xe chay tw dong hoan toan.

Phan mém chay tw dong dwoc viét va dwa Ién xe trwdc khi cac doi thi dau. Phan
mém nay cac doi khong dugc st dung luc xe bat dau chay.

Diéu khién:

Cac doi c6 thé khéi dong xe chay bang phdn mém hodc 4n nat khéi dong trwe tiép
trén o t6;

Xe phai chay ty dong hoan toan;

Cac doi c6 thé kiém tra 14y thong sb diéu kién san va anh sang cho phu hop véi thuat
toan.

Té chirc thi diu:

Mbi doi duwoc cung cap mét xe 6 t6 md hinh da duoc thiét 1ap sin;

Cac doi khéng dwoc thay thé hoac bd sung cac thiét bi co sn trén xe;

Cac doi dwoc yéu cau lap trinh xe chay tw ddng hoan toan va cé kha nang tranh vat
can co trén sa hinh;

Céc xe dwoc dat tai mot vi tri xuat phat trén sa hinh va sau 4 vong chay phai vé vi tri
xuét phat;

Khi xe bi sw cb cac doi dwoc quyén vao san dé khéi dong lai va quay lai diém xuét
phat dé tiép tuc lwot dua tiép theo;

Trong méi phan, méi déi co tbi da 3 lwot chay xe, méi lwot chay 4 vong quanh sa
hinh BTC dwa ra, BTC sé tinh két qua chay nhanh nhét trong 3 Iwot chay;

Dai chay nhanh nhat sé 1a doi chién thang;

Trwdng hop cac ddi hoan thanh vong dua cung thdi gian, BTC sé tinh thém cac yéu
t6 phu nhw s dung it lwot chay nhét;

Trwdng hop cac ddi khéng vé dugc dich, BTC sé tinh theo quang dwdng xa nhét di
dwoc dwa theo cac méc dia diém co trén sa hinh.

Thoi gian thi du:

Viéc chuén bi cac xe 6 td phai hoan thanh trong vong 2 phut sau khi nhan dwoc tin
hiéu;

Thai gian thi ddu cho mot déi téi da la 10 phat cho 3 lwot chay xe.

Thé thire thi du:

Xe tw déng dwoc dat tai vi tri xuat phat;

Sau thoi gian chuan bi, méi doi dwoc 4n mot nat dé xe xuét phat;




e Sau khi xuat phat xe phai chay 4 vong quanh sa hinh ctia BTC qua cac méc dia
diém.
o Cac méc dia diém ctia Phan 1 dwoc quy dinh nhu sau:
Xuét phat: Bén Ngoc Son
Méc 1: Kem Thay Ta.
Méc 2: Hang Tréng
Méc 3: Trang Thi
> Mbc 4: Bwu dién Ha Noi
(Chi tiét vui long xem Phu luc 1 ciia bén Thé 1é nay)
o Cac méc dia diém cha Phan 2: s& dwoc cong bé truc tiép tai tran Chung két.
e Khi vé dich d& hoan thanh phan thi, cac doi phai tw dong ré va dirng & vi tri xuat phat
thi két qué lwot dua dé moi dwoc tinh la hop 1.

YV V V VY

8.2.2.5. Cach tinh diém:
- BGK sé tinh thoi gian hoan thanh dwdng dua nhanh nhét ctia ddi sau 3 lwot chay.
Don vj tinh la giay.
- Trwéng hop cac doi khong vé dwoc dich, BTC sé tinh theo quang dwéng xa nhét di
dwoc dwa theo cac méc dia diém co trén sa hinh.
- Trwdong hop hai ddi cé thdi gian hoan thanh béng nhau, BGK sé& wu tién déi st dung
lwot dua it hon.

- Trwong hep hai dbi cé thoi gian hoan thanh va Iwgt dua nhw nhau, BGK sé tinh trung
binh cac Ilwot dua cta hai doi.

8.2.2.6. Pham luat va trir diém:
Déi thi dwgre tinh la pham luat khi:
- Xe tw ddng ra khéi khu vurc dua xe: yéu cau xe phai khéi dong lai va chay lwot méi.
- Khéi dong trudc hiéu Iénh cua trong tai: bi trir 5s cho méi lan khéi dong trude.
8.2.2.7. Truat quyén thi dau:
Dai thi bi truat quyén thi d4u trong cac trwong hop:
- Diéu khién xe bang bat ky cach nao sau khi xe xuéat phat (xe khéng chay tw déng
hoan toan ma chay do tac ddng cutia bt ky lwc/bién phap diéu khién nao khac);
- Khéng tuan theo hwéng dan hodc canh bao cda trong tai;
- Co bét ky hanh vi/phat ngdn khéng dep nao trai véi tinh than choi dep cla cudc thi.

8.2.2.8. Cac quy dinh khac
- V6i cac trudng hop chwa néu trong luat, quyét dinh cla trong tai 1a quyét dinh cudi
cung trong trwdng hop ¢é tranh cai.
- Moi chinh slra vé luat choi s& dwoc ban td chirc cudc thi thong béo cap nhat trén
website: www.cuocduaso.fpt.com.vn

9. Trach nhiém cua doi thi:

= C4c doi thi phai tuan tha cac quy dinh trong thé 1& cudc thi va theo quyét dinh cla trong tai
(trén san thi dau)

= Sau khi lot qua vong Tim kiém doi thi dai dién trwéerng, 08 doi thi xuét séc nhat dwoc ban giao
01 xe 6 t6 m6 hinh/ddi. Xe nay sé dwoc st dung dé lap trinh tw déng lam xe thi dau tran
chung két. Cac doi thi phai cé trach nhiém bdo quan xe theo cac quy dinh cu thé sau:
o Thoigian bdo quan: Tl lic bat d4u phat trién san phadm cho dén hét tran chung két;
o Xe phai dwoc ban giao lai cho BTC ngay sau tran chung két véi day da cac thiét bi
phan cing luc dau;



http://www.cuocduaso.fpt.com.vn/

o Thiét bi phan crng trén xe khong dwoc phép bd sung, thay ddi. Hinh dang vé ngoai
xe do cac doi tw thiét ké va thi cong theo phong cach ctia méi doi;

o Trong trwdng hop thiét bi phan cing bi héng héc can thay thé, doi thi phai thong bao
ngay cho BTC vé tinh trang thiét bi va ly do héng héc;

o Trong trwdng hop cac thiét bi clia xe héng héc khong do 16i b y ctia con ngwdi (bao
gdm nhwng khéng gidi han béi tac dong co hoc vao thiét bi...), bdo quan khéng can
than (bao gébm nhwng khong gi¢i han béi cac sy ¢b do nhung nuéc, chay nd...), BTC
s& hd tro cac doi stra chiva/thay thé thiét bi toi gia tri tbi da la 5 triéu VND/xe. Vuot
qua chi phi nay, BTC sé hé tro doi thi tim thiét bi phu hop dé thay thé vai chi phi do
doi thi tw tra.

= Cac doi thi tham dy Cudc dua sb cé trach nhiém cung cdp sdn phdm/ma ngudn va cac két
qua lién quan t&i cudc thi dé lam nén tdng ma ngudn mé va tai liéu tham khéo cho cudc thi
cac nam tiép sau va cho cdng dong.
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I. Giéi thiéu chung:

1. M& dau

Day 1a bd san phdm dwoc cdp cho méi doi thi tham gia chwong trinh Cudc dua sé 2016-2017, cudc
thi thwong nién vé cong nghé do tap doan FPT tb chirc.

B& san phdm phan cing dwoc cp dy kién bao gébm: 01 xe mé hinh RC diéu khién, 01 Kinect xbox
360 loai 1, 01 board Jetson TK1, 01 module 12C, 02 cdm bién sonar, 01 board arduino (Cac thiét bj c6
thé thay ddi nhwng van dadm béo chirc nang van hanh cho xe va déng bo gira cac xe).

2. An toan khi str dung

2.1. Khuyén cao vé nguén

Khéng st dung ngudn c6 dong hodc ap cao hon théng sb quy dinh cuda thiét bi;
Khéng dwoc ép uén hoac de nang lén day dién;

Gi pin va cdng cdm cla phich cdm dién sach t& bui hodc nwéc;

Khéng duoc kéo day dién hodc cham vao phich cdm dién khi tay wét;

Khéng st dung phich cdm dién bj hw hdng hodc day dién, 6 cdm 16ng 1&o;
Khdéng dat hoac rut phich cam dién lién tuc;

Khong dwoc cham vao day dién clia bd sac khi tay wot.

2.2. Gi&i han str dung hé théng xe

Khong dé dinh nwéc vao cac thiét bi trén xe;
Tranh xa ngon Itra;

Luén ludn thao r&i pin khi van chuyén;
Tranh va dap.

3. Xe mé hinh RC diéu khién

3.1. Nguén

Pin: 7.4V 860 mah

M6 ta: Pin Lipo dong xa cao, chuyén dung cho xe RC. Day la pin san xuét riéng cho cac dong
xe mini 1/8, 1/16, 1/12 va xe Céng trinh diéu khién.

Thei gian sac: 90 phut

Thoi gian st dung: khoang 20 phut

Dong xa |&én dén 25C va Burst 1én 50C (nhd xiu ma cwc manh)

Kich thwéc: Dai 70mm x Réng 25mm x Cao 10mm

Trong lveng : Nang 60 gram




e Phuwong phap va lwu y khi sac pin: S dung ngudn Adapter sac cho pin cé thong sb 5V 2A.
3.2. Thong s6 ki thuat xe

Chiéc Jeep Crawler nay khéng nhirtng 4WD ma con cé kha néng l&i 4 banh cuing ltc

e Két cAu 4x4 véi chassis nhw dong Crawler chuyén leo tréo
e Van hanh 2 cau, 4 banh kéo cling lic
e Toc do Max 25km/h




C6 kha nang leo tréo bai dat, bai cat, leo dbc dén 45 do
L&i nwére, 16i sinh lay, 16i tuyet... rat tot, 16i sinh nwdc sau tam 10cm (tlrc la vira ngép banh xe
thodi mai)

Thong s6 :
e Nha san xuét : Lebtoys, made in China
e Model : HG-P404 v&i dan khung va toan bd két ciu, bao gdm hop sb, béng kim loai
e Dai 50cm x réng 24cm x cao 26cm
e Dan 5 banh xi ma gidong nhém chat lwgng cao cuwc ky sac nét (bao gom 1 banh xo cua treo

trén Body)

Lwc tao ra tir ddng co dién clia Motor Brushed RC 540 20T va ESC 50A chéng nuéc, truyén
qua hop sb diéu tdc, cé thé diéu chinh ty sb truyén, cho phép tao ra luwc kéo manh, hodc cho
phép diéu chinh téc d6 nhanh hon. Bé sb nay c6 thé chinh bang tay, hodc do servo kéo va
chinh luén trén remote

Servo lai 6kg x 2 con lai trwédc va sau cung luc

Chay tbt nhat véi Pin Lipo 2S 7,4V (chwa bao gém pin Lipo va sac)

ESC 50A chéng nuéc

4. Kinect

Day 1a 1 san pham phan crng ctia Microsoft, nham hd tre’ cho may choi game Xbox 360.

4.1. Nguén

1 Adapter 11V hodc c6 thé dung pin thay thé
Pin: c6 thé dung 1 pin Lion 11.1V 2200mah
Tilé dong xa: 25C

Trong lvgng: 1639

Kich thwéc: 106mm x 34mm x 23mm




4.2, Thong s6 ki thuat
e Cam rng:
o Théu kinh cdm (rng mau sac va do sau
o Micro nhan dién am thanh
o Cam &ng chuyén dong
e Tam hoat dong :
o Nhin ngang: 57 d6
o Nhin doc: 43 do
o DO nghiéng vat ly: £ 27 db
o Tamxa:1.2-3.5m
e Ludngdir liéu:
o 320x240 d6 sdu mau 16-bit, 30 khung hinh/giay
o 640x480 d6 sdu mau 32-bit, 30 khung hinh/giay
o Am thanh 16-bit, 16 kHz
e Kha nang hé tro sb nguoi choi :
o C6 thé theo dbi tbi da 6 ngwoi, bao gdbm 2 ngudi choi chinh
o Theo d&i 20 diém trén mdi ngudi choi chinh
o Kha nang md phéng nguoi choi chinh 1én Xbox LIVE Avatar
e Héthéng am thanh :
o Heé théng chat trén Xbox LIVE va chat voice trong game (y&u cau phai c6 tai khoan thanh
vién Xbox LIVE Gold)
o Heé théng loai bé tiéng dn nang cao
o Nhan dién giong néi trén nhiéu ngdn ngir

5. Board Jetson TK1

Tegra K1 la bo xt& ly di ddong dau tién cta NVIDIA tich hop nhirng tinh nang tién tién va kién trac nhw
la mot GPU may tinh dé ban hién dai trong khi van st dung tiéu thu dién nang thap cia mét con chip
dién thoai di dong. Vi vay Tegra K1 cho phép cac thiét bi nhiing cé thé st dung cling mét ma CUDA

chinh xac nhw 1a chay trén GPU may tinh dé ban véi cing mac hiéu suét (st dung b&i hon 100.000

developer).
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5.1. Nguén

1 adapter 12V, 1A
Hodac c6 thé dung pin Lion 11.1V 2200mah 25C

5.2. Théng s6 ki thuat

Hardware Features
Dimensions: 5" x 5" (127mm x 127mm) board
Tegra K1 SOC (CPU+GPU+ISP in a single chip, with typical power consumption between 1 to
5 Watts):
o GPU: NVIDIA Kepler "GK20a" GPU with 192 SM3.2 CUDA cores (upto 326
GFLOPS)
o CPU: NVIDIA "4-Plus-1" 2.32GHz ARM quad-core Cortex-A15 CPU with Cortex-A15
battery-saving shadow-core
DRAM: 2GB DDR3L 933MHz EMC x16 using 64-bit data width
Storage: 16GB fast eMMC 4.51 (routed to SDMMC4)
mini-PCle: a half-height single-lane PEX slot (such as for Wifi, SSD RAID, FireWire or
Ethernet addon cards)
SD/MMC card: a full-size slot (routed to SDMMC3)
USB 3.0: a full-size Type-A female socket
USB 2.0: a micro-AB female socket (for connecting to a PC, but can also be used as a spare
USB 2.0 port using a micro-B male to female Type-A adapter that is sometimes included)
HDMI: a full-size port
RS232: a full-size DB9 serial port (routed to UART4)
Audio: an ALC5639 Realtek HD Audio codec with Mic in and Line out jacks (routed to DAP2)
Ethernet: a RTL8111GS Realtek 10/100/1000Base-T Gigabit LAN port using PEX
SATA: a full-size port that supports 2.5" and 3.5" disks, but is not hot-pluggable. (Turn off the
power before plugging in SATA disk drives)
JTAG: a 2x10-pin 0.1" port for professional debugging
Power: a 12V DC barrel power jack and a 4-pin PC IDE power connector, using AS3722
PMIC
Fan: a fan-heatsink running on 12V (to allow safely running intense workloads continuously,
but can usually be replaced by a heat-spreader or heatsink)
The following signals are available through the 125-pin 2mm-pitch expansion port:
Camera ports: 2 fast CSI-2 MIPI camera ports (one 4-lane and one 1-lane)
LCD port: LVDS and eDP Display Panel
Touchscreen ports: Touch SPI 1 x 4-lane + 1 x 1-lane CSI-2
UART
HSIC
12C: 3 ports
GPIO: 7 x GPIO pins (1.8V). Camera CSI pins can also be used for extra GPIO if you don't
use both cameras.
Front panel connector:
Green - Power LED
Orange - HDD LED
Red - Power Button
Purple / Blue - Reset Button
Hardware-accelerated APIs supported:
CUDA 6.0 (SM3.2, roughly the same as desktop SM3.5)
OpenGL 4.4



http://elinux.org/Tegra/SoCs#Tegra124
http://elinux.org/Jetson/Jetson_TK1_Power#Typical_power_draw_of_Jetson_TK1
http://elinux.org/Jetson/Jetson_TK1_Power#Typical_power_draw_of_Jetson_TK1
http://en.wikipedia.org/wiki/Kepler_%28microarchitecture%29
http://infocenter.arm.com/help/topic/com.arm.doc.ddi0438h/index.html
http://elinux.org/Jetson/mini-PCIe
http://elinux.org/Jetson/Cameras#Enabling_support_for_USB_3.0
http://www.amazon.com/USB-Micro-Female-Male-Adaptor/dp/B0023FTRUO
http://elinux.org/Jetson/Audio
http://elinux.org/Jetson/JTAG
http://elinux.org/Jetson/Jetson_TK1_Power
http://elinux.org/Jetson/Thermal#Replacing_the_fan_with_a_heatsink
http://elinux.org/Jetson/Cameras#CSI_MIPI
http://elinux.org/Jetson/I2C
http://elinux.org/Jetson/GPIO
http://elinux.org/Jetson/Tutorials/OpenGL

e OpenGL ES 3.1

e OpenMAX IL multimedia codec including H.264, VC-1 and VP8 through Gstreamer
e NPP (CUDA optimized NVIDIA Performance Primitives)

e OpenCV4Tegra (NEON + GLSL + quad-core CPU optimizations)

o VisionWorks

6. Module I12C
e Dung dé diéu khién servo cua xe.
e Cb615kénh.

7. Cam bién siéu am (sonar)

La module cdm bién dung séng siéu am dé xac dinh vat can.



http://elinux.org/Jetson/H264_Codec
http://elinux.org/Jetson/Computer_Vision_Performance#Hardware_Acceleration_of_OpenCV

71.

Nguén

Nguén lam viéc: 5V (m6t sé mach dién t&r c6 thé cip ngudn 3.3V van hoat dong binh thwérng nhung
cdm bién siéu am can hoat déng & mac 5V)

7.2,

Théng s6 ki thuat

e Dong tiéu thy: nhé hon 2mA

e Tin hiéu dau ra: xung HIGH (5V) va LOW (0V)
e Khodng cach do: 2cm - 400cm (4 mét)

e DO chinh xac: 0.5cm

e Cacchan:

O
@)
O

o

7.3.

Vcc -> ngudn 5V

Trig -> ndi vi diéu khién (ngd phat)
Echo -> néi vi diéu khién (ngd thu)
Gnd -> néi am

Nguyén li hoat dong

Cam bién siéu am hoat ddng bang cach phat di 1 xung tin hiéu va do thoi gian nhan dwoc tin hiéu tré
vé. Sau khi do dwoc tin hiéu tré vé trén cadm bién siéu am, ta tinh dwoc thdi gian tir luc phat dén luc
nhan dwoc tin hiéu. T thdi gian nay cé thé tinh ra dwoc khoang cach.

Néu do duwoc chinh xac thoi gian va khong cé nhiéu, mach cdm bién siéu am tra vé két qua cuc ki
chinh xac. Diéu nay phu thudc vao cach viét chuong trinh khéng siv dung cac ham delay.
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Lwu y: séng siéu am chi bi doi lai khi gap 1 s loai vat can, néu phat séng siéu am vao ch&n, ném ban
sé khéng nhan dugc séng phan héi.

8. Arduino

La mét board mach vi x ly, nham xay dwng cac rng dung twong tac véi nhau hodc véi méi trudng
dwoc thuan loi hon. Phan cirng bao gdm mét board mach ngudn mé dwoc thiét ké trén nén tang vi
x ly AVR Atmel 8bit, hodc ARM Atmel 32-bit. Nhirtng Model hién tai dwoc trang bi gédm 1 cdng giao
tiép USB, 6 chan diu vao analog, 14 chan I/O k§ thuat sb twong thich véi nhiéu board mé rong khac
nhau.

Il. Két néi

Board Jetson va Module 12C
Module 12C két néi v&i servo
Arduino két ndi véi Encoder va Sonar

Két néi theo so db:




[ Encoder }1 >[ 2xSonar ]

[ Jetson TK1 ]<—>[ Kinect Xbox ]

A

[ 12C Hub ]

[ Pong co quay }< =[ bong co hudng ]
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lll. Pau ra

Méi doi sé dwoc cung cAp ma nguén mé véi cac ham da dwoc xay dwng va chia ra lam cac module
riéng gdm:




e Module xt li &nh :
o Module detect line: gitp phat hién dwoc duwong bién cla 2 line trén dwong, tra vé
giao diém cua 2 duong.
o Module stereo_vision: gitp phat hién dwgc cac vat can va dd sau cla vat.
e Module diéu khién xe :
o Module peripheral_driver: gitp diéu khién xe théng qua 12C, chinh géc quay, téc do,
hwéng chay.

Cac tai liéu, thiét bj va ma nguon mé sé dwoc ban té chirc cung cap cho 8 doi
thi sau khi viro't qua vong so’ loai tai cac trwong.




