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LOI CAM ON
Loi dau tién, chdng em xin chan thanh cam on khoa Cong Nghé Thong Tin, trudng
Pai Hoc Lac Hong di tao diéu kién tét cho ching em hoc tap va thuc hién dé tai nay

trong sudt thoi gian hoc tap tai trudng.

Chang em xin guri 101 biét on chan thanh nhat dén thay Ths.Nguyén Phat Nhut la
ngudi di tan tinh huéng dan, chi bao ching em trong suét thoi gian thuc hién d6 an. Va
nho vao nhirng loi nhan xét, gop y cua thay da gilp ching em c6 mot dinh hudng dung

d4n va nhin ra duoc nhitng vu khuyét diém cua dé tai, dé tir d6 tirng budc hoan thién hon.

Pong thoi, ching em ciing xin trin trong giri o1 cam on sau sic dén quy Thay Co
trong Khoa da tan tinh giang day, trang bi cho ching em nhiing kién thirc qui bau trong
nhitng nim hoc vira qua. Va tat ca cac ban da gitip d& ching em trong sudt qua trinh bat
dau thuc hién dd an.

Cubi cuing, ching con xin guii 1ong biét on sau sic dén ba, me, cac anh chi va ban bé
d3 ung ho, gitp d& va dong vién ching em trong nhiing lic khé khén ciing nhu trong sudt
thoi gian hoc tap va nghién ctru nay. Pac biét la sy quan tam lo lang va hy sinh lén lao
cua cha me ludn 1a ngudn dong luc cho ching con phan dau trén con dudng hoc tap cua
minh. Mot lan nixa chdng con xin giri dén nhitng bac sinh thanh 15i biét on sau sac nhat.

Mic di ching em rat di ¢6 giang hoan thanh luan van trong pham vi va kha ning
cho phép, nhung chic chin s& khdng tranh khoi nhitng thiéu sét, kinh mong su cam thdng

va tan tinh chi bao ciia quy thay ¢ va cac ban.

Bién Hoa, ngdy....thdng....ndm 2012
Sinh vién thuc hién

Nguyén Thi Kim Loan - Nguyén Thi Ngoc Huyén
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CHUONG I. MO PAU
1.1. Dén nhap

Ngay nay, véi nhitng tién bé méi trong khoa hoc k¥ thuat va cong nghé da giup
ich rat nhiéu cho doi sbng cta con ngudi. Moi ¢ong viéc hau hét déu dan duoc tu dong
hda va hiéu suat ngay cang duoc nang cao vai su hd trg cia may moc, thiét bi hién dai.
Mot trong nhitng cong nghé tién tién dang duoc ap dung rong rai trong doi séng chinh

Ia cbng nghé nhan dang va xir ly anh.

Pay ciing 14 mot trong nhiing chu dé dugc cac nha nghién ctu trong va ngoai
nudc quan tdm va dang khai pha nhiéu tinh ning manh m& ma céng nghé méi nay
mang lai dé xay dung cac tng dung hd tro cho y té, gido duc, quoc phong...Va dat
dugc nhimg thanh cong dang ké trong thoi gian qua.Trong d6, khong thé khdng nhac
dén cac cong nghé duoc nghién ctru, phat minh gianh riéng cho ngudi mu, nhiing
ngudi khong c6 nhitng mon tién 16n dé chira tri hoiac khong con kha ning thay anh

sang nira.

Trudc day, cac thiét bi ding dé hd trg cho ngudi mu thuong 1a cay gay bang cam
bién siéu am, dung dé do tim duong di va tranh duoc vat can. Nhung hién nay mot
cdng nghé hoan toan méi da xuét hién, thiét bi camera kinect vai nhitng tinh nang vuot
troi c6 thé khdi phuc méi truong phia trude ngudi mu dudi dang 3D, cho ra nhiing
thong tin chinh xac vé khoang cach vat can phia trude, giap ngudi mu c6 thé nhan biét
mot cach dé dang va tranh duoc Vat can an toan nhat.Va day ciing 1a muc tiéu nhom
tac gia huéng dén véi mot y nghia nhan vin, 13 dua cong nghé hién dai vao cudc song

gitip ich duoc phan nao d6 cho nhitng ngudi khiém khuyét hoa nhap véi cudc séng so.

1.2. Tong quan tinh hinh nghién ctru trong va ngoai nwéc lién quan dén dé tai
1.2.1. Trong nuéc
Thiét bi “SPKT EYE” véi cam bién Laser[5]
TS. Nguyén B4 Hai, giang vién truong PH Su Pham K§ Thuat
TPHCM d3 cing véi cc hoc tro ché tao chiée non “SPKT EYE” gip cho
ngudi mu di chuyén vira dua vao dung thu.
Bang cong nghé chuyén thong tin thi giac thanh thong tin xuc giac,

khi cam bién quét ngang vat, hé thong s& xtr 1y va chuyén thanh tin hiéu
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rung nhe trén nén & vi tri ngay gitra tran nguoi dung. Khi ngudi mu dén
gan vat can thi tin hiéu rung s€ manh hon, va néu khong cé vat can tin

hi€u rung s¢ tat.

Hinh 1.1: “Chiéc n6n ky diéu” caa TS. Nguyén Ba Hai.

Uu diém
- Ngudi mu c6 thé cdm nhan va tranh dugc vat can trén duong di

bd nho vao cam bién laser gan phia trudc nén trong khoang

0.5m - 3m.
Nhwoc diém:

- Khau xtr Iy chuong trinh phtre tap, viéc nhan dang vat can dé
chuyén thanh tin hiéu rung con kha cham, chua dép tmg du thoi
gian tranh vat.

- Con mdt van dé nira 13 géc mo tia laser khong du 16n dé quan
sat dugc cac vat nho hay nam dudi mit dat, chi co thé quan sat
dugc cac vat phia trén, con tir ddu gdi xubéng khong thé nhin
thay dugc, nén phai kém thém mot cay gay dé do tim duong di

an toan, giy thém nhiéu vuéng viu trong qua trinh di chuyén.



3

Thiét bi do dwong “PBNT” véi cam bién siéu am

Hinh 1.2: Thiét bi “PBNT”ctia nhom sinh vién trudng DH Khoa Hoc Ty
Nhién
Thiét bi c¢6 tén “PBNT” sir dung cam bién siéu am duge gén trén
mo ban tay, gitp ngudi di co thé do tim dudng di phia trude va tranh duoc
vat can nhd vao tiéng “bip” phat ra. Do nhém sinh vién trudng dai hoc
khoa hoc tu nhién dang phat trién.

U'u diém:

- Thiét bi nho gon dugc gén trén mo ban tay tién lgi hon cho viéc
do duong.

- Phat hién dugc nhiing vat can & khoang cach xa.
Nhwoc diém:

- Dung cam bién siéu 4m con phai phu thudc vao hinh dang kich
thude vat thé va diéu kién moi truong cu thé, véi nhimng vat qua
bé ndm sat mat dat thi tir trén mo ban tay soéng siéu am s&
khong phat hién dugc vi goc mé khong du 16n nén viée va phai
vao vat can 13 diéu khong thé tranh.

- Truong hop nita 1a gap nhiéu vat can may s& phat ra tiéng kéu

lién tuc, ma khong dinh dugc hudng di nao an toan dé tranh
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duoc vat dé dua ra cac thong bao goi y, d6 cling 1a mot bat loi
vO1 song si€u am.
- Thiét bi gin trén mo ban tay lau s& gy moi cho nguoi sir dung
khi thuong xuyén dua tay lén do tim duong di.
1.2.2. Ngoai nuéc
Cho robot din dwong[3]

Cong ty NSK da phdi hop véi truong dai hoc truyén thdng Electro
cua Nhat, ché tao ra mot con cho robot dan dudng cho nguoi mu dya trén
bo cam bién kinect ciia Microsoft.

Dé tai sir dung banh xe thay cho chan khi chuyén dong trén mait
phang, dudi chan robot ciing s& duoc gan thém cam bién dé canh bao vat

chinh x&c nhat cho chii nhan vé méi truong xung quanh ho.

Hinh 1.3: Cho robot dang duoc thir nghiém dan duong

Uu diém:

- Thiét bj duogc tich hop nhiéu cam bién nén viéc do tim duong di
cho nguoi mu chinh xac hon.

Nhuoc diém:

- Kich thudc cho robot qua 16n va cong kénh gay bat tién cho
nguoi su dung.

- Do di chuyén bang banh xe nén s& khé khin khi di trén cac dia
hinh khéc nhau.
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- Do tich hop nhiéu cam bién nén viéc tiéu thy dién niang rat
nhiéu, va yéu cau xir ly phuc tap.
Hé thong NAVI gianh cho nguoi mu [12]

NAVI (Navigational Aids for the visually Impaired) 1a san phiam
séng tao cua hai thac si Michael Zollner va Stephan Huber thudc dai hoc
Konstanz cua brc.

Thiét bi duoc gén trén dinh dau cua ngudi mu thdng qua mot chiéc
mil cng va bang keo dan, hé thong NAVI ¢6 thé giup nguoi mu xac dinh
dugc cé4c vat can phia trude ho bang cach phan hdi am thanh va rung dong

trong pham vi tir 0.5m-5m, dé ho c6 thé tranh vat can trong khi di chuyén.

Hinh 1.4: San pham sang tao NAVI

Uu diém:

- Thiét bi c6 thé phat hién duoc cac vat thé nam bén ngoai pham
vi kiém soat nho hep cua cay gay, dya vao goéc ma 16n.

Nhugc diém:

- Thiét bi kinect dugc dit trén dinh dau, thi tam nhin cua thiét bi
s& bi han ché bai goc ma, vi vay phai kém theo mot cay gay do
duong bén dudi nén cac thiét bi con cong kénh khé khin cho
viéc di lai.

- Khi dit ¢ dinh du s& 1am han ché kha ning xir ly do cac cir

dong cua dau.
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- Viéc khong gigi han khoang céch tir kinect dén vat trong tam
nhin 0.5 — 5m, nén & mot khong gian rong 16n s& xuat hién
nhiéu chudéng ngai vat & xa khong can thiét, dan dén toc do xir
1y cham.

Tiép ndi nhitng thanh cong d6, nhom tac gia mudn dong gbp mot phan sic
nhé cho su nghiép tin hoc héa vao doi sdng nhat 1a xay dung cac wng dung cho
ngudi khiém khuyét ¢ thé st dung. vi vay nhom tac gia di tim hiéu va xay dung
rng dung trén thiét bi cam bién kinect mai voi dé tai “Xac dinh vat can va ang
dung tim dudng di cho ngudi mu”. Véi mong mudn 1a khai thac duoc nhitng tinh
niang manh m& ma thiét bi kinect mang lai va ung dung cho thuc tién. Tim ra
nhitng giai phap t6t hon thay thé cac loai cam bién con han ché trude day.

Tinh cép thiét cia dé tai
Khao sat thwe trang

Hoi nghi thudng nién vé phong chéng ma l0a va khoa hoc ki thuat nganh
mat Viét Nam nam 2012, dang dién ra tai trung tdm hoi nghi quéc té Ha Noi.
Vira cho biét hién nay ca nuéc c6 khoang 400.000 [4] nguoi mU hai mat va néu
tinh md mot mét thi ca nudc o téi 2 triéu nguoi, chura ké hang ndm sé ngudi mu
méi 1én dén hang trim nghin ngudi va ty 16 mu ton dong mdi nim lén toi
150.000 nguoi. Bénh dyc thay tinh thé chiém 66% nguyén nhan chinh gay mu.
Gan 1/3 s6 ngudi mu khong co tién dé chixa tri nén danh chap nhan sé phan va vo

tinh ho tr thanh ganh nang cua gia dinh va xa hoi.
Tinh cip thiét

Khoa hoc k§ thuat ngay cang phat trién cac tng dung ciia né khong chi tiép
can nguoi binh thudng ma con phai tiép can va hd tro hon nira nhiing ngudi
khuyét tat, nhitg ngudi von da gap rat nhiéu thiét thoi va kho khan trong cudc

s6Ng.

Céc tng dung dwoc nghién cau ¢ trong nudc sir dung cam bién laser hay
siéu 4m dé do dudng cho ngudi mu thi khdng qua méi mé, nd da duoc dua vao
nghién cau va sir dung rat nhiéu trong va ngoai nudc. Tuy khéng pha nhan hiéu
qua cua né mang lai, nhung tinh kha thi chua duoc cao, khi sir dung thiét bi con

bi phu thudc vao hinh dang kich thuéc vat thé va diéu kién méi truong cu thé,
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v6i nhitng vat quéa bé nam sat mit dat thi s& khong phét hién duoc vi goc mo
khong du 16n nén viéc va phai vao vat can 1a diéu kho tranh.

Con céc (ting dung ma c4c nha nghién ciru ngoai nudc dang phat trién, dua
trén cong nghé mai caa thiét bi Kinect thuc sy mang dén nhiing két qua déng ké.
Song van con nhitng mat han ché & khau xir ly anh, hay thiét ké. Can duoc khac
phuc dé mang lai hiéu qua tét hon.

Do nhu cau nguoi sir dung dang can mot loai thiét b tot hon va khac phuc
duoc nhitng nhugc diém trén nén tap thé giang vién va sinh vién da quyét dinh
chon d¢é tai nay dé nghién ctru va cé gang khac phuc nhiing van d& con ton dong
chua duoc giai quyét cua nhitng ang dung trén véi mong mudn s& gop phan dap
rng nhitng nhu cau cap thiét do.

Muc tiéu thwe hién dé tai

Mot trong nhiing kho khan thach thirc ma nguoi mu dang gap phai 1a ho hoan

toan khéng ¢ kha niang phat hién dugc cac chuéng ngai vat trén duong di bo.Vi thé

ho s& gap rat nhiéu kho khan cho nhirng sinh hoat hang ngay caa minh.

HOI NGUOI MU VIET NAM

TINII DONG INAIX

. ‘r.‘,__\:,' 'i,{“ - W

Hinh 1.5: Ngudoi mu khi gap vat can phia truéc, s€ dugc canh béo boi am thanh

goi y ré sang phai va da tranh duoc vat can an toan.
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Trong khuén khé caa dé tai thuc hién, nhom tac gia s& xay dung phan mém chay

trén may tinh dé diéu khién thiét bi Kinect (gia lap thiét bi hd tro dan duong) gidp

nguoi mu xac dinh dugc vat can phia trudc va tranh cac chudng ngai vat trén quang

duong di chuyén cua ho. Dé tai tap trung vao 2 muc tiéu chinh sau:

1.5.

Tap trung vao viéc lam thé nao dé phat hién duoc vat can va tinh toan duoc
khoang cach dén vt can phia trude dé giup nguoi mang thiét bj tranh vat can va
tim duoc dudng di an toan nhat cho minh véi méi truong trong nha.

Phat ra cac tin hiéu am thanh canh bao cho ngudi st dung biét cac thong tin phia
trudc.

Phwong phap thuc hién

Sau khi nhém tac gia da tim hiéu qua cic phuong phap phét hién vat can bang

nhiéu loai cam bién, thi thdy mdi phuong phap c6 nhitng uvu nhugc diém riéng nhu:

1.5.1. Phwong phap phat hién vit can diung cim bién siéu 4m

Cam bién s& phat ra song siéu 4m v6i goc mé nhat dinh. Khi d6 néu trong
tam quét ctia né phat hién chudng ngai vat thi séng siéu am s& phan héi lai. Ta c6
thé do khoang cach bang cach tinh thoi gian tir lic song siéu 4m phat ra dén luc
thu séng vé, sau d6 két hop véi van tdc song siéu am (khoang 343 m/s) dé biét

quang duong ma song da di.

Hinh 1.6: Cam bién siéu am
Dmax va a phai dam bao sao cho cam bién c6 ving kiém tra di rong dé

khi ti€n thang van co6 thé nhan biét dugc vat can.



Uu diém:

- Xur ly nhanh, két qua twong ddi chinh xac.

Khuyét diém:

- Cam bién siéu am chi nhan biét duoc vat can khi mit phang quét cua

cam bién cit ngang vat can, do d6 no s& khdng phat hién ra nhiing

vat can nho, thip va nam sat mit dat.

- Do str dung song siéu am va sy phan xa cua né dé tinh khoang céch

va phat hién vat can nén giai thuat diéu khién kha phutc tap va phét

sinh mot s6 truong hop sai kho khic phuc nhu: sai sé 1ap, hién tuong

Forecasting, hién tuong doc chéo Crosstalk.

Sai s6 lp: 1a sai s6 lubn xay ra voi tat ca cac thiét bi do luong,
trong d6 c6 ca cam bién siéu am.

Hién tuong Forecasting: la hién twong phan xa goc sai léch cua
cam bién. Theo nguyén ly TOF dé c6 khoang cach dung, cam
bién siéu &m phai huéng vudng goc vai bé mit chudng ngai vat
can do. Nhung mot diéu khé khan & ddy 1a cac chuéng ngai vat
khong phai luc nao ciing phang min, nén tia phan xa cd thé
khong twong tng véi goc tai. Cac chum tia phan xa nay co
nang lugng phan xa thip hon. Tuy vay & mot khoang cach nao
d6, cam bién siéu am van c6 thé ghi nhan duoc nhitng tin hiéu
phan xa nay. Két qua théng sé doc vé cia cam bién siéu am bj

léch do gc mé cua cam bién siéu am 16n.

=),

Hinh 1.7: Sy phan xa cua song siéu am trén bé mat vat liéu[15]
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Hinh 1.8: Hién tuong Forecasting[15]

- Hién tugng Crosstalk: 1a hién twong ma cam bién siéu am nay
ghi nhan tin hiéu phan xa hoic truc tiép tir cam bién siéu am
khac, hodc sau qua trinh séng siéu &m truyén di va phan xa qua

cac bé mat quay lai cam bién mot cach khéng mong muén.

Hinh 1.9: Hién tugng Crosstalk[15]

1.5.2. Phuwong phap phat hién vat cin dung m{t camera

Phuong phap nay chu yéu dua trén cac phan tich mau sic hay su thay do6i
do chuyén dong cuia cac khung hinh lién tiép nhau, k¥ thuat xir Iy anh don gian
nhung chi hi¢u qua trong mot sé6 mdi truong nhét dinh. Sau day 1a mot s6 phuong
phap thuong duoc st dung nhu: optical flow, edge detection, floor finder

technique.
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Optical Flow
La phuong phap tranh chudng ngai vat nho vao quan sat su di
chuyén chua phan tir anh. Giai thuat s& tim nhitng phan tir anh dic biét
trong anh tai mot frame nao d6 va quan sat d6 dich chuyén cua n6 ¢ frame

tiép theo. Vat cang gan thi d6 dich chuyén cang lon.

Hinh 1.10: Phuong phap Optical Flow

Uu diém:

- Phét hién chudng ngai vat khéng phu thuéc nhiéu vao hinh

dang vat.
Khuyét diém:

- Chi tdi wu véi nhirng vat cé gbéc canh, co nhiéu diém dic biét.
Truong hop néu gip mot birc twong mau trang, thi s& khong thé
phan biét dugc phan tr nao 1a phan tir twong ung khi xét tir
frame nay sang frame khac hodc néu nén co6 hoa vin hay duong
vién s& gy nhiu do camera s& bam theo cac phan tir dic biét
trén nén.

- Ngoai ra vat can nam trong tdm nhin ciia camera phai ding
yén, néu chuyén dong thi s& lam tang Optical Flow dan dén kho
xac dinh dugc vat can phia trudc moi truong.

- Téc d6 xir Iy cham do yéu cau tinh toan ning.
Edge Detection

Phuong phéap nay dung nhitng k¥ thuat tach bién, cho ta anh chi hién
thi duong bién cua vat thé nhu hinh 1.11. Tir d6 gitp ta phan biét duoc
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nén va cac vat can. Vat can sé& 1a nhitng vat c6 vién bao quanh, con nén la

vung khong gian con lai.

Hinh 1.11: Anh gdc va anh sau khi tach bién[19]

Uu diém:
- Xt Iy nhanh, do tim ra vét can tdt, chinh xéc.
Khuyét diém:
- Chi hoat dong tdt trong diéu kién nén don sic va khéng c6 hoa
van hoa tiét.
Floor Finder Technique

Phuong phap nay dua trén mau sic cua cac diém anh, nhitng diém

anh khong tring mau vai nén thi duoc xem 13 vat can.

Gia str rang vung khong gian nho phia trude 1a khéng cé vat can. Ta
s& lay gié tri mau sac cac diém anh trong ving nay thanh mot tap mau mau
sac cuia nén, rdi dem tap mau do6 di so sanh gia tri mau cua timg diém anh
con lai trong hinh, lGc nay ta s& xac dinh duoc diém nao thudc vé nén,

diém nao thudc vé vat can.
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Hinh 1.12: Phuong phap do nén (Floor Finder)[18]
Uu diém:

- Pon gian, hiéu qud, phat hién vat can chinh xac, khong phu
thudc vao hinh dang va kich thudc cua vat can.

- Téc @6 xir Iy nhanh do yéu cau tinh khong nhiéu.
Khuyét diém:

- Nhu cac phuong phap dung xur 1y anh khac, do sur dung mau
sdc dé nhan biét nén d& nham l4n giita bong d6 trén san va vt
can do bong d6 c6 mau khac véi nén. Ngoai ra, néu vat co ciing
mau v6i mau nén thi phuong phap nay khong dat hiéu qua cao.

1.5.3. Phwong phap xit ly trén hai camera

V&1 phuong phap sit dung mgt camera chi thu dugc anh trong khong gian
2D va phat hién vat can dua vao mau sdc, nén s& rat kho. khan trong vi¢c xac
dinh va tranh vat can.

Vi vay viéc str dung hai camera tro 1én s& giup ta thu duoc day du thong
tin tor moéi truong phia trudc hon, va han ché duoc nhitng nhugc diém tir mot
camera. Nhung cong viéc xu Iy anh s€ phuc tap hon do phdi lam viéc trong

khong gian 3D.
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Hinh 1.13: Phuong phap Stereo Vision

Phuong phép Stereo Vision

Anh mau duogc thu vé théng qua hai camera, sau d6 qua khau hiéu
chinh, khac phuyc truéc khi cho ra ban d6 do sau thdng qua cac giai thuat
dic biét cung véi sy hd trg cua thu vién OpenCV. Ta thu dugc diy du
thong tin cia vat can trong mdi trudng nhu chiéu cao, bé rong hay khoang

cach tir camera tgi vat sau sau khau khéi phuc 3D.
Uu diém:

- Phat hién vat can chinh xac, hiéu qua, khong phu thudc hinh
dang, kich thudc hay mau sdc vat, c6 thé phat hi¢n cac vat thé

trong khéng gian.
Khuyét diém:

- Xu ly phuec tap, doi hoi su chinh séc cao trong khau hi€u chinh.
Tinh toan kha ning nén yéu cau bd vi xt 1y cao.

1.5.4. Cac dic diém noi trdi caa thiét bi Kinect

Véi sy phét trién cua cong nghé hién nay thi toc do xir ly khong con la van
dé khé khin nira. Qua tim hiéu cac phuong phap dung dé phat hién vat can,
nhom tac gia nhan thay rang “Camera Stereo Vision” ndi troi hon ca. Nhung két
qué lai phu thudc nhiéu vao khau hiéu chinh ban dau, doi hoi xir ly phirc tap va

tinh toan kha nang.
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Vi thé, tac gia tim dén thiét bi c6 kha ning hd tro viéc lay ban d6 do sau
tryc tiép ma khong can ban tdm nhiéu dén viéc hiéu chinh cho camera. D6 1a

thiét bi cam bién Kinect.

- Kinect ¢ kha ning thu vé ban dd do sdu mét cach chinh xac ma
khéng can hiéu chinh nhiéu.

- Nho sir dung chip PS1080 cua Prime Sensen trén Kinect tinh toan
tryc tiép do sdu nén nhanh, chinh xac va 6n dinh hon.

- Két qua thu vé trén Kinect chinh xéc, on dinh, tiéu ton tai nguyén
may tinh it hon nhiéu so véi viéc sit dung hai camera trong phuong
phap Stereo Vision.

- Céac bo thu vién hd tro manh mé& nhu Kinect SDK, OpenNI,
PCL...gitp 14y va xir ly thong tin d& dang, nhanh chéng.

- Kinect ciing muc dich voi phuong phéap Stereo Vision 1a thu vé ban
d6 do sau nhung cach thuc hién lai c6 chit khac biét, cong nghé ma
Kinect sir dung duoc xem 1a sy két hop gitra Stereo Vision va Range
Finder (phuong phap do dac khoang céch bang song nhu laser, hong
ngoai hay séng siéu am), du st dung giai thuat tinh toan tuong tu
nhau.

1.6. Do6i twong va pham vi nghién ciru
- Moi truong thuc nghiém: Gigi han véi moi truong trong nha, phat hién vat can
tinh trén san, va noi c6 anh sang yéu.
- Pébi twong nghién ctru: ngudi mu nhung van co thé di lai binh thuong.
1.7. So lwgce ndi dung nghién ciru
Chwong I: Mo dau
- Tim hiéu cac dé tai trong va ngoai nudc dé thdy dugc tinh cip thiét dé tir
d6 dua ra myc tiéu thyc hién dé tai va dua ra phuong phap pht hop
Chuwong II: Noi dung thuc hién
- Tim hiéu céc thanh phﬁn cua Kinect va cac thu vién hd trg cho nguoi cho
ngudi MU nham xac dinh vat can.
- Thuc hién phuong phap phat hién vat can vai thiét bi cam bién Kinect va

tinh toan cic huong quay an toan giup cho ngudi mu c6 thé tranh vat.
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- Thir nghiém va danh gia két qua dat duoc.
- Hudng phat trién cua dé tai
Chuwong III: Két luan

- So sanh két qua da thyuc hién v6i muc ti€u da dat ra

- Két luan chuong trinh.
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CHUONG II. NQI DUNG THUC HIEN

2.1. Tim hiéu vé Kinect

KINECT

Hinh 2.1: Camera Kinect cua hdng Microsoft

Kinect lan dau tién duoc gisi thiéu vao ngay 01/06/2009 véi tén goi 1a Project
Natal ¢ hoi nghi thuong nién E3. Kinect 1a mot thiét bi ma Microsoft dd phat trién
danh riéng cho hé may Xbox 360 mang dén trai nghiém game khdng can dén bt ki
thiét bi diéu khién nao[11].

Bing cach sir dung hé thdng cam bién va camera hong ngoai, Kinect cho phép
moi nguoi choi game dya trén cac chuyén dong ty nhién cua co thé nhu cir chi, hanh
dong dem lai cam gidc that cho ngudi choi game trén Xbox. Trong khi Wii hay
PlayStation 3 Move phai theo ddi chuyén dong cua tung bo phan thi thiét bi cua
Microsoft lai bao quét toan bo co thé, c6 thé xac dinh vi tri game thi dang dang, phan

tich chuyén dong va dién giai tirng ¥ nghia trong do.

Tuy 12 mot dong san pham thuwong mai voi muc dich giai tri choi game 3D trén
Xbox, song hién nay Kinect con c6 thé duoc sir dung nghién ctu xt ly anh 3D, phat
hién hanh vi ctr chi, bam theo co thé ngudi va tao nén nhiéu wng dung, cac san pham
mang tinh khoa hoc cao phuc vu cho doi séng thong tin hoa nhu ngay nay nguoi ta
dung Kinect cho cac tng dung trong giéo duc, y té, quan su va nhiéu linh vuc khac. ..

2.1.1. Nhirng thanh phn chinh cia Kinect
Thiét bi cam bién Kinect 12 mot thanh ngang két ndi véi mot tru nho bang
mot truc co duang. Thiét bi bao gom hai camera, mot cam bién chiéu IR,
microphone nhan dién giong noi va mot s bo phan phu dugc van hanh bdi mot

phan mém doc quyén caa Microsoft va cong nghé 3D camera cua hing
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PrimeSence gilp thiét bi c6 thé bat chuyén dong 3D toan co thé, nhan dién

khudn mat va nhan dién giong noi.

3D DEPTH SENSORS

RGB CAMERA

p—==14
MOTORIZED TILT

KINECT R P

MULTI-ARRAY MIC

Hinh 2.2: C4u tao co ban cua Kinect
2.1.2. Thong sb Ki thuét co ban ciia Kinect

Thiét bi cam bién anh mau cta Kinect c6 thé ghi nhan anh mau RGB
(8bit) véi tan sb 30Hz, kich thuéc khung hinh 640 x 480 diém anh.

Thiét bi ghi nhan do sau ciing c6 kich thudc khung hinh la 640 x 480
diém, mdi diém do sau c6 11 bit, do d6 co thé phan biét duge 2048 d6 sau khac

nhau trong cung 1 anh d6 sau.

Go6c mé theo phuong ngang 1a 57°, theo phuong doc 1a 43°, véi khoang

cach ngan nhat co thé dat ti 1 1.3mm twong duong 1 diém anh.

H& trg cong USB nén hién nay né cé thé két ndi véi nhiéu thiét bi, trong

do6 c6 ca may vi tinh [2].
2.1.3. Tinh toan do sau trong Kinect

Dé thu nhan do sau ting diém anh 1a nhod vao su phdi hop giira cap cam

bién IR Camera va IR Projector dya trén cong nghé Light Coding.

Cong nghé nay hoat dong dua trén viéc phat ra cham tia hdng ngoai, dic
trung riéng cua tung tia 12 khong thiy dugc dudi mat thuong. Cong nghé nay
khéac vai cong nghé Time Of Flight (TOF) thuong dung Stereo Camera dinh
nghia khoang cach bang uéc lwong thoi gian di chuyén cua tia sang di va vé

trong khong gian.
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Hinh 2.3: Bén trong Kinect gdom RGB, IR Camera va IR Projector

Kinect dung mot bo cam bién CMOS chuén, dé ghi nhan lai cac tia hong
ngoai bi phan xa lai khi tiép xdc voi méi trudng, dua vao cac dic trung ma xac
dinh cu thé vi tri tia hong ngoai trong chum tia va d6 sau cua tia do dugc. Tap
hop cac chum sang nay dugc IR Camera chup lai duoc, thong qua giai thuat dac
biét dugc tich hop trong chip PS1080 SoC cua PrimeSence [10] tinh toan song
song dé xac dinh d6 sau cua toan bo chum tia phan xa va xuit ra d6 sau cua tat

ca diém anh.

Hinh 2.4: Anh dugc thu d6 sau bai Kinect
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Phuong phap nay duoc cho la cdng nghé dap tng chinh xac hon véi moi
truong trong nha hodc noi ¢6 4nh sang yéu, dic biét c6 mot vu diém 1a Kinect
c6 thé nhin thay duoc vao thoi diém chiéu téi. O méi truong ngoai troi noi co
anh sang manh, thi két qua thu vé ban d6 d6 sau khdng chinh xac.

2.2.  Cac thw vién hd tro hé théng din dwong danh cho ngudi mu

Dé lay céc thong tin can thiét tir Kinect, ta kho c6 thé twong tac truc tiép véi
driver cua thiét bi, viéc nay doi hoi ki thuat cao, kha nang 1ap trinh tt va am hiéu cu
tao thiét bi. Huéng giai quyét 1a ding mot thu vién duoc cong dong ma ngudn mé hd
tro, dé lay dir liéu mot cach dé dang va dugc chuan hoa.

Thu vién hd tro Kinect: Ngay khi méi ra doi, Kinect da duoc quan tam bai rat
nhiéu nha phat trién phan mém, khéng chi trén mang phat trién game cho Xbox ma
con trén mang xir Iy anh ang dung trong y hoc, robot, mapping... Do d6 ma nhiéu thu
vién duoc viét cho Kinect ra doi. Cho dén thoi diém hién tai, cac thu vién déng chu y
Ia Libfreenect, Code Laboratories Kinect, OpenNI va Kinect SDK.

Thw vién Libfreenect: La thu vién duoc phat trién boi OpenKinect, do mot

cong dong nhitng nguoi quan tam dén phan cang kinect viét ra va chia sé. Cong

ddéng OpenKinect lam viéc hoan toan tu nguyén va khéng vi muc dich loi
nhuan, ho phét trién Libfreenect thanh mét ma nguén mé cho céc hé diéu hanh
kh&c nhau Windows, Linux va OS X. Hién tai, Libfreenect duwoc dong goi cho

viéc sur dung trén Python, C, C++, C#, Java JNI, Java JNA, Javascrip.

Thw vién Code Laboratories Kinect: Code Laboratories (CL) Ia mot cong ty
phan mém chuyén hd tro cac nha phét trién, 1ap trinh vién khai thac cac tinh
nang cua céc thiét bi xu ly anh. Trong s6 d6 Kinect khong phai la ngoai 18, CL
cung cap cho ngudi sir dung nhitng tinh nang co ban nhat cia Kinect vé camera,

audio va motor.

Thw vién OpenNI: Thu vién OpenNI dugc xem 1a thu vién manh nhat truée sy
c6 mat cua Kinect SDK 1.0, thu vién ndy hd tro da ngdén ngir trén nhiéu
platform khac nhau, gitp cho céc Iap trinh vién c6 thé viét cac ung dung trén
Kinect rat dé dang twong tac tw nhién Natural Interaction (NI). Muc dich chinh
ctia OpenNI la xay dung cac ham API chuan, cho phép thu vién c6 kha nang két

hop véi cac middleware nham 1am ting sic mang cho Kinect.
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Thw vién Kinect SDK: SDK cung cip cho nha phét trién nhitng bd cam bién
c6 chiéu sau, camera cam bién mau sic va xac dinh nguon &m thanh theo chum
tia. Cac nha phat trién ciing c6 thé theo ddi anh ¢ dang khung sudn cia mot
hay hai nguoi dang di chuyén trong tim ngam Kinect, tir d6 cac nha phat trién
c6 thé tao ra nhitng ung dung huéng theo ctr chi (gesture). SDK gom tinh ning
am thanh nhu giam tiéng on va han ché tiéng vang. Céc nha phat trién co thé
truy cap vao céng nghé hinh thanh tia dé nhan dién ra nguon am thanh hay c6
thé truy cap vao giao dién trinh ¢ng dung (API) dé nhan dién giong néi trong hé
théng Windows. Cac nha phaét trién c6 thé viét (ng dung bang ngén ngir C#,

C++ va bét cir ngdn ngir .Net nao.

Té6i thoi diém hién tai, hai thu vién OpenNI va Kinect SDK 1a su lwa chon sang
sudt nhat cho viéc Iap trinh trén Kinect boi tinh ning hd trg manh mé cua hai thu vién
nay.

OpenNI cho phép thu vé ban d6 do sau trong giéi han 0.5 mét tro vé trudce, nén
viéc quan sat ddi twong vat can phia truéc s& thuan loi hon so véi giéi han thu cua
Kinect SDK 14 0.8 mét mic du chat lwong ban thu do sau 1a nhu nhau.

Con mot dic diém nita 1a OpenNI ra doi trude thu vién SDK beta nén gan nhu
duoc tich hop thém cac thu vién xir Iy anh cta Point Cloud Library hd tro cho viéc xir
ly anh dau vao, xac dinh dwoc cac dbi twong vat can va mit phang trong khdng gian
3D. Trong khi thu vién SDK beta vira méi ra mat nén ciing chua dwgc hd tro gi nhiéu
trong xir Iy anh. P6 ciing 1a 1y do sinh vién lya chon thu vién OpenNI két hop véi

Point Cloud Library trong khi thuc hién dé tai nay.
2.2.1. Thu vién OpenNI

OpenNI (Open Natural Interaction): La thu vién hd trg da ngoén ngit. Muc
dich chinh ctua OpenNI Ia xay dung cac ham API chuan, cho phép thu vién c6
kha niang két hop voi cac middleware 1am ting sic manh cho Kinect. Ciing cho
phép cac nha phét trién viét cac thuat toan trén dinh dang dix liéu thd, bat ké 1a
thiét bi cam bién da san xuét ra ching [13]

Chtic niang ndi troi ma OpenNI hd tro lap trinh vién thao tac véi Kinect

Alterntive View: Do cam bién ghi nhan thong tin anh va théng tin IR & 2

vi tri khac nhau trén Kinect, nén khi lay dit liéu anh va d6 sau s& khdng
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khép véi nhau vé goc nhin, OpenNI duya trén vj tri ¢6 dinh giita Projector
va Webcam trén Kinect dé &anh xa dix liéu anh, do sau IR vao ciing mét hé

truc toa do.

Cropping: Hd tro cat bot dit liéu xuat ra thay vi phai lay toan bo khung
hinh 640 x 480, thi chi lay gi6i han kich thudc dé két qua dir liéu nho gon

hon, phu hgp cho nhitng tng dung doi hoi chay realtime.

Frame Sync: Khi ldy mét thdng tin anh hoic do sau, thi khdng can quan
tam dén van dé dong bo dir liéu giira thanh phan nay, nhung khi can lay
hai thong tin nay cung luc thi doi hoi mot co ché gitp doi bo qua trinh ghi
nhan dir liéu anh RGB va d0 sau.

Mirror: Co ché anh xa tir tréi sang phai va nguoc lai dé hinh anh thu duoc

khéng bi nguoc chiéu so véi thuc té.

Pose and User Detection: Gitip xac dinh vi tri cua nguoi khi di chuyén

vao goc nhin cua Kinect.

Skeleton: H tro xuat ra thong tin khung xuong cua dbi twong (ngudi).

Error State: Cung cap tinh trang dir liéu duoc lay ra hoac kiém tra cac

node c6 ton tai hay khong.

LockAware: Chia s¢ Kinect giira cac phan mém.

Recording and Playing: Ghi nhan thong tin truc tiép tir Kinect vao

File.ONI (dinh dang riéng cua OpenNI), hd tro replay bang cach doc tir

file.ONI ma khdng can chinh sira lai cau hinh cac thanh phan bén trong.

Middleware gém (xem hinh 2.5)

- Full body analysis middleware: la mot thanh phan phan mém xu ly
dir liéu cam giac va tao ra thong tin lién quan dén co thé (hd tro bam
ting phan co thé nguoi).

- Hand point analysis middleware: 1a mét thanh phan phan mém xur

ly dit liéu cam giac va tao ra vi tri cia mot diém tay.
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- Gesture detection middleware: 1a mot thanh phan phan mém nhan
dang ctr chi duoc xac dinh truéc (vi du: mot ban tay vay chao va
canh béo cac ung dung).

- Scene analyzer middleware: 12 mét thanh phan phan mém phan
tich hinh anh cua khung canh dé xuat ra cac thong tin nhu:

e  Tach biét gitra mat trudc va sau cua khung canh.
e  Toadod cua mit phang san.

e  Viéc xac dinh ca nhan cua cac nhan vat trong canh.

— Application
OpenNI
lT lT lT Middleware
| Middl [ - Components
| e e e (e.g. Hand — OpenNI
E Component Component Component gesture - ihterfaces
\ A B © tracking)

It it it
‘ —_— | Har(?lware
e == ==
Hinh 2.5: Trinh bay tong thé mé hinh 3 16p[8]

2.2.2. Thu vién Point Cloud

La b thu vién gom cac ham, duoc dinh nghia nham muc dich xt Iy nhitng
hinh anh va tap hop nhitng diém thé hién vat thé [9]. Tac la dua vao tap hop
nhitng diém d6 dé 1ap ra mot md hinh cua vat thé, tir d6 co thé tinh toan duoc cac
kich thuéc, khoang cach.

Tap hop diém 1a nhitng diém ma bao quanh vat, tir nhitng diém dé c6 thé
tai hién duoc vat thé va co thé xac dinh dugc d6 su, kich thudc, khoang céch
dén vat.

C6 thé néi PCL la sy két hop cua nhiéu module nho, nhitng module nay
thuc chét ciing 13 cac thu vién thuc hién cac chirc ning riéng 1é trude khi dugc
PCL dong goi.

- libpcl_features: c6 nhiéu tinh ning 3D.

- libpcl_surface: ki thuat xay dung lai bé mat.

- libpcl_filters: bo loc dix lidu tap hop diém.
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- libpcl_io: hoat @ong 1/0.
- libpcl_segmentation: hoat doéng phan chia mot tap hop diém thanh
cac nhém riéng biét.
Céc thu vién co ban trong PCL[9]

- Eigen: 1a thu vién hd tro cho phép toan tuyén tinh, duoc dung trong
hau hét cac tinh toan toan hoc cua PCL.

- Flann: hd trg cho viéc tim kiém nhanh cac diém lan can trong khong
gian 3D.

- Boost: gilip cho viéc chia sé con tro trén tat ca cac module va thuat
toan trong PCL dé tranh viéc sao chép trung lap di liéu da duoc lay
vé trong hé théng.

- VTK: hd trg cho nhiéu platform trong viéc thu vé dit liéu 3D, hd trg

viéc hién thi va udc luong thé tich vat thé.

Phan tich va thiét ké hé thong hd tre do dwong biang kinect

2.3.1.

2.3.2.

Cic tiéu chi dé xay dung hé théng

C6 thé nhin bao quat dugc khoang khong gian méi trudng phia trudc.
Tranh duoc cac vat can trong nha.

Phat &m thanh canh bao va hd tro goi y huéng di an toan

Tién loi trong viéc su dung di lai, khong gay vudng viu cho nguoi su
dung.

Phén tich

Khi ngudi ding bat dau di, dong thoi kinect s& khai tao cac gia tri ban dau
thu vé ban do do sau va phan tich cac khong gian phia trudc, néu khoéng co
vat can phia truge thi tiép tuc di thang, nguoc lai néu gap vat can thi
chuong trinh s& xur ly tinh goc quay va quang duong di téi uu dé tranh vat.
Sau khi tinh toan xong chuong trinh s& phéat cac goi y canh bao bang am
thanh vé&i cac hudng dan vé hudng di cu thé dé tranh dugc cac chuéng
ngai vat phia trudc.

Sau khi tranh vat thanh céng kinect s€ quay lai khai tao lai gia tri méi.
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Khdi tao cac gia

tri ban dau.
e Co
Phat canh bao—~._Khong
xong?
r
Phén tich khéng N
gian phia trudc. Phat canh bao va

cac hudng dan

?

Tinh goc quay va
quing dudng di toi
uu tranh vt

Khong

=

Khoéng bao, tiép
tuc di thang.

Hinh 2.6: So do tranh vat can

2.3.3. Thiét ké

Chuyén hé truc toa dd ngudi va kinect
Thong tin méi trudng trong qua trinh di chuyén cia nguoi mu duoc

thiét bi Kinect dua vé xtr Iy & dang 3D. Nho sy hd tro manh mé cua thu
vién Point Cloud, cho ta nhitng thdng tin chinh xac vé toa do cac diém
hay vat thé trong méi trudng phia trudc.

Mot nhuoc diém 16n caa thiét bi Kinect d6 1a ving mu, ndé nam
trong khoang 0 - 0.5 mét, 13 mot han ché 16n ddi véi chirc ning tranh vat
can cta nguoi mu. Chinh vi Iy do d6 nén ta dat Kinect & vi tri that lung
va hudng xubng voi mot goc nghiéng nhat dinh, ddng thoi thit lung 1a
noi it bi anh hudng dén viéc thu hinh anh nhu khi dat trén dau, vi tri that
lung s& dam bao cho Kinect luén hudng vé phia trude va khéng gay ap

lwc, mét moi nhu khi dat trén dau.
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Xem hinh 2.7 muc dich cta viéc doi hé truc toa do Kinect OXZ vé
triing véi toa do cua ngudi mu OXY 1a dé ngudi mu nhin dugc mot cach

téng quat moi trudng phia trudc.

Hinh 2.7: Tinh toa d6 Kinect trén ngudi mu

Ta lan luot thue hién cac cong viéc sau ddi véi hé truc Kinect:

- Xoay mit phang OYZ quanh truc X nguoc chiéu kim dong hd mot

goc 30°
X, 1 0 0 X
Yi|l=[XY Z]|O cosf  sinfB | = |Ycosp — Zsinf
Z 0 —sinf cosp Ysinf + Zcosf

- Tinh tién truc Y xuéng mot doan 80cm va tinh tién truc Z vé sau
mot doan 9cm.

X X4 0 X
Lli=|Y|+ —60] = chos,B — Zsinfs — 60
Z, Z4 9 Ysinf + Zcosf + 9
- Daochiéu Y.
X5 X, X
;1 =|-Y,| = [—Ycosﬁ + Zsinf + 60
A Zy Ysinf + Zcosf + 9
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Hinh 2.8: Hé truc cd cac chiéu X, Y, Z tuong ¢ing Vi cac mau do, xanh 14, xanh

duong.
Phan ngwong khoang cach xac dinh vat can

2.0m

+ freepath_flag=10
1.5m

1.2 m

B N . R —
v

45cm
Hinh 2.9: Phan ngudng khoang cach tir nguoi dén cac chuéng ngai vat
phia trudc
- Khoang cach ma ngudi c6 thé phat hién thay vat can nam trong
khoang tir 0.5m tré vé truéc 1.2m, khoang cach ndy gitp cho ngudi

phat hién va tranh vat mot cach kip thoi nhat.
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- Khoang cach 1.2m — 1.5m 14 nhitng vat can nim ¢ xa chua giy can
trg viéc di chuyén nén con nam trong pham vi an toan.

- Cudi cung 1a khoang cach tir 1.5 — 2.0m 1a khoang cach an toan,
khéng c6 vat can phia trudc nén ngudi mi ¢6 thé di ty do.

- Viéc phan ngudng cac khoang cach nhu thé s& giup ngudi mu di
chuyén an toan, va dinh hudng tét hon khi gip cac chudéng ngai vat.

2.4. Xay dwng chwong trinh diéu khién thiét bi do dwong bing Kinect

r |
o |
;.A :

. N
- e Euclidean
Cluster

Extraction

Hinh 2.10: So d6 xtr ly phat hién va tach vat

Budéc 1: LAy ban do d$ sdu bang Depth Map

Hinh 2.11: Anh RGB va ban d6 d6 sau



29

Depth map hay con goi 1a ban do do sau chta thdng tin vi tri cua vat trong
khong gian phia trudc Kinect. Do phan giai cang nhé thi tée d6 xir Iy khi qua

thu vién Point Cloud cang dugc tdng 1én (xem hinh 2.11)

Buwoc 2: Thuat toan Point Cloud

Str dung thuat toan Point Cloud tap hop cac dinh trong mot hé thong toa
d6 ba chiéu. Nhitng dinh d6 dwoc dinh nghia bai toa do X, Y va Z, va thuong
duoc coi 1a nhitng dai dién bé mat bén ngoai cua mot dbi twong (xem hinh
2.12).

Hinh 2.12: Point Cloud

Point Cloud P 1a mét tap hop céc phan tir pi, mdi phan tir nay sé chira céc

gia tri biéu dién trong khdng gian nD.

Buwoc 3: Thuat toan Pass Through

= | PCL OpenNI PassThrough Viewer -

Hinh 2.13: Pass Through



30

Thuat toan cé tac dung loc qua tap hop nhitng diém han ché khong can
thiét, nhim dap tmg cho nguoi ding cac gia tri nén dwoc thiét 1ap(xem hinh
2.13).

Gia tri khoang cach theo chiéu z ma Kinect c6 thé thay 1a 0.5 - 5.0 mét,
viéc giéi han lai s& lam PCL xu Iy nhanh hon vi thé ta chi can cho Kinect nhin
trong khoang 0.5-2.0 mét la du cho nguoi mu tranh dugc vat can, nén ta dung

PassThrough dé cat bo nhitng diém nam ngoai khoang céch nay.
Ham hd tro:
setFilterFieldName (“z”) ;
setFilterLimits (0.5,2.0) ;

Buwdc 4: Thuat toan Voxel Grid

Hinh 2.14: VVoxel Grid

Voxel Grid c6 chirc nang 1am giam mat do s6 diém xudng, 1a mot cau tric
don gian dé gitr lai mot diém trong tdm nham xac dinh duoc khoang cach dén

vat chinh xac hon (xem hinh 2.14).

Ta chon gia tri mat do phti hop ma van dam bao quan sat ré hinh dang vat

thé, mat d6 ¢ day ta chon 1a 3cm theo ba chiéu x, y, z.
Ham ho tro:

Grid setLeafSize(0.03, 0.03, 0.03);
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Buwdc 5: Thuat toan Segmentation

Thuat toan thich hop nhat dé xa ly mot tap hop diém c6 cau tric phang,
sau d6 tach tap diém c6 tong sb diém Ion nhat bang thuat giai RANSAC. Pay 1a

thuat toan lan dau tién céng bd vao nam 1981 bai Fischler va Bolles [16]

Thuat toan RANSAC dugc danh gia la mot thuat toAn manh mg, do thay vi
ding sé lwong diém nhiéu nhat c6 thé thi RANSAC lai chon sé diém it nhat ma

van dat hiéu qua twong duong.

Hinh 2.15: Minh hoa cho RANSAC cho viéc tim duong thang trong mat
phang[16]

Hinh 2.15 cho ta thiy tng dung cua thuat toan RANSAC 1a tim md hinh

duong thang c6 dang ax+by+c=0 trong mot tap hop cac diém c6 chua nhiéu.

Giai thuat tim duong thang bang thuat toan RANSAC dugc md ta nhu

sau:
DPau vao:
Data: tap hop cac diém
K: sb 1an lap
T: ngudng sai s6 dé xac dinh diém nao d6 c6 khép véi mé hinh khong
N: s6 luwong t6i thiéu cua dir liéu can thiét dé phu hop véi md hinh
Pau ra:

Best_model: mé hinh tt nhat
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Best_consensus_set: tap hop diém khép véi Best_model
Best_model = null
Best_consensus_set = null
Best_num_point=0
Lap K lan:
Consensus_set = tap hop 2 diém ngau nhién thudc data
Model = mé hinh duong thang suy dién tir 2 diém trén
Véi mbi diém thudce data nhung khong thudc consensus_set
Ta xét distance = khoang céch tir diém dén duong thang

If distance < t (diém thuoc mé hinh sai s6 nho hon mutc ngudng dat

trude)
Thém diém d6 vao consensus_set
Num_point = sb lugng phan tir trong consensus
If Num_point > Best_num_points
Best_model = Model
Best_consensus_set = Consensus_set
Best_num_points = Num_points
=Tra vé gia tri: Best_model va Best_consensus_set

Véi mo hinh mit phang o c6 dang ax+by+cz+d=0 thi thuat toan RANSAC
cling c6 thé 1am duoc diéu tuong tu.

Thay vi chon hai diém bét ki dé tim mé hinh dudng thang, thi ta s& chon 3
diém dé tim ra md hinh mat phang. Quan sét hinh 2.16 ta thiy cé4c tap hop diém

mau xanh s& 14 mat phang nén nha duoc tim ra nho thuat toan RANSAC.
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Hinh 2.16: Trudc va sau khi sir dung thuat toan RANSAC
Ham ho tro:

seg_setMethodType (pcl: : SAC_RANSAC) ;

seg_setMaxIterations (1000) ;

seg_setDistanceThreshold(0.035) ;

Buwdc 6: Thuat toan EuclideanClusterExtraction

Hinh 2.17: Point Cloud sau khi thuc hién xong budc loc va phan doan

Thuat toan 1am coéng viéc tach céc tap hop diém cd mat trén nén nha, tap
hop cac diém gan nhau s& dugc nhom lai thanh mét tap hop diém hoiac mot
cum, mdi cum thé hién cho maot vat thé.

Hinh 2.17 ¢6 hai cum : cum mau d6 1a cum gan Kinect va cum mau xanh

14 1 cum xa Kinect, mat phang nén nha 1a mau xanh duong.
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Ham hd tro :
SetInputCloud(cloud filtered);
SetIndices (indiers) ;
Filter (*cloud cluster);

Buwdc 7: Thuat toan Object Clusters

Budc nay 1a budc 1am nhiém vy phan tich cac dic tinh cua vat can vé kich
thuéce ciing nhu vi tri cia vat trong moi trudng phia truéc ma Kinect thiy duoc,
day 1a ciing nhitng thong tin can thiét cho viéc xac dinh va tranh vat can cho

nguoi mu (xem hinh 2.18).

Hinh 2.18: Object Clusters

Ham hd tro :

GetMinMax3D (&cloud cluster, min point, max point);

2.5. Tinh toan goc quay t6i wu dé tranh vat

2.5.1. Vit can nam phia bén trai ngudi mi

Quan sat trén hinh 2.19 ta thdy rang goc can thiét dé thoat khoi vat can 1a
gbc anpha(a) Khi nguoi ¢ vi tri cach vat mgt doan.
Goc anpha co thé tinh duoc néu ta biét dugc toa d6 max _point, goc 6 va

do 16n O’L.
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max_point
(X_max,y max)

N}

———— “
VAT CAN BEN TRAI y

L]
min_point

(X _min, ¥ min)

«R

Hinh 2.19: Vat can nam bén trai ngudi mu, tinh goc xoay sang phai.

Cong thuc tinh gbe quay sang trai

a = 61 - 02
. bodywidth
B <—max_pomt. x> 2
a = arccos oL arccos 0L

2.5.2. Vit can nam phia bén phai ngudi mu

Tuong tu néu vt can nam bén phai ngudi mu thi goc anpha c6 thé tinh

duoc néu ta biét duoc toa dd min _point, goc 6 va d6 1o6n O’R (xem hinh 2.20).

Cong thirc tinh goc quay sang phai

a= 91 - 92
] _ bodywidth
B (mm_pomt. x> 2
a = arccos OR arccos O'R
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" max point

z " = —@(X_max,y_max)
VAT CAN BEN PHAI

-

.
min_point
(X_min, ¥ min)

Hinh 2.20: Vat can nam bén phai ngudi mu, tinh goc xoay sang trai
2.5.3. Vit can nam phia chinh giira nguwdi mu

Truong hop vat can nam & gitta duong di ctia ngudi mu, ta sé tinh goc né
vat sao cho anpha nho nhat. Luc d6 néu d6 16n vat can thién nhiéu hon vé phia
trai nhiéu hon thi tinh toan cho nguoi mu quay vé bén phai va nguoc lai (xem
hinh 2.21).

Vit can nam bén trai nhi€éu hon nén tinh gbc quay vé bén phai

a= 61 + 02
. bodywidth
B ] (—max_pomt. x) N ] 2
a = arcsin L arcsin oL

Vat can nam bén phai nhiéu hon nén tinh goc quay veé bén trai

a= 91 + 92
] ] bodywidth
B ] (mm_pomt. x) 4 ] 2
a = arcsin 0L arcsin oL
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' "
max_point

(X_max,y max)

i 4

VAT CAN & GI0A

-

min_point
(X _min, yv_min)

Hinh 2.21: Vat can nam o giita duong di ciia ngudi mu
2.5.4. Tinh toan di thém m{t doan an toan sau Kkhi tranh dwoc vat can

Sau khi d3 tinh todn goc anpha tranh dugc vét can rdi, ta s& tinh tiép mot
doan du dé nguoi mu c6 thé di chuyén tiép mot doan nira dé dam bao thoat hoan

toan khoi chudng ngai vat do (Xem hinh 2.22).

M1

Obstacle :
M2 ik

. . '
(X _min, ¥y_min) -

(X max, v_max)

Hinh 2.22: Tinh toan di mot khoang an toan
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Cong thtre tinh khoang céach di an toan

O'H= 0'M; * cos(a — 0)

x_max

0'H = 100 = ,/(x_max)? + (y_max)? * cos(a — tan(

)b

y_max

2.6. Két qua thir nghiém
2.6.1. Két qua thir nghiém trong nha
Ban dém

V& co ban séng hdng ngoai ciing nhu séng anh sang, nhung séng
hong ngoai lai c6 nhitng budc séng nam ngoai dai nhin thiy cia mét
ngudi Vi thé ching ta khoéng thé cam nhan cac tia hong ngoai chiéu dén
vat thé. Nhung cac loai camera ky thuat sb ngay nay dang rat pho bién
trén céc thiét bi nhu dién thoai, hay may anh k§ thuat sé lai c6 kha ning
nhin thiy cac buéc séng hong ngoai nay. Nguoi ta thuong st dung
hong ngoai cho cac loai thau kinh nhin dém, dé phuc vu cho cac linh
VuC gquan su, an ninh, theo doi, giam sat...

Trén camera Kinect cling vay, nhd vao tia hong ngoai nay ma ta
cd thé nhin moi thir trong bong téi, khi IR projector phat chim anh sang
hong ngoai vao vat thé, s& duoc IR camera thu vé va camera nay co thé
nhin thiy duoc cac vat can trong bong dém. Pay ciing 1a mot lgi thé
cho thiét bi cam bién nay, ngudi mi c6 thé s dung khi troi toi ma
camera van c0 thé xt 1y duoc moi truong vat can phia trudc ho, ma cac

thiét bi cam bién khac khong 1am duoc.

o oo

Hinh 2.23: Hinh anh dugc chup vao ban dém
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Ban ngay
Camera Kinect s& on dinh hon khi & méi truong trong nha, voéi
anh séng vira va anh sang yéu, dudi day 1a cac hinh anh thir nghiém.
Hinh 2.24 cho ta thay thong tin vi tri vat can trudc khong gian 3
chiéu nhu da phat hién dugc vat can nguy hiém 1a mau do, vat can an

toan 1a mau xanh 14 cay, phan biét dugc mat phang cia tuong mau vang

va san mau xanh duong.

Hinh 2.24: Xac dinh vat can, tuong va san trong moi trrdng anh sang trong nha.
Khoang céch vira da cho ngudi mu di qua duoc, ¢ day dé tai gioi
han khoang céch c6 thé lot qua duogc 1a bang kich thuéc trung binh co

thé nguoi. Con nguoc lai s& khong di duoc (xem hinh 2.25).

Hinh 2.25: Khoang cach vira du cho nguoi mu di qua.
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2.6.2. Két qua thir nghiém ngoai troi
Anh sang mat troi 6 khoang 50% nang lugng thudc vé tia hong ngoai.
Chinh vi thé khi dua thiét bi Kinect ra méi trudng bén ngoai thi chim tia hong
ngoai cua Kinect s& bi b4o hoa bai mot lwong tia hdng ngoai qua 16n cua mat
troi, sé dan dén kho khan cho viée xac dinh vat can khong dugc chinh xac va 6n
dinh nhu méi truong trong nha.
2.7. Panh gia chwong trinh
Nhom tac gia da nhan rat nhiéu y kién danh gia cua cac ¢d chu tai hoi nguoi
mu, ho cho biét 1a rat xuc dong va vui mung khi biét dugc c6 mot ung dung hiru ich
dang dugc nghién cau gianh cho nhirng hoan canh kém may man nhu minh. Va ho
cling 1an luot di thir nghiém va két qua cho thay kha tét co thé tranh duoc vat can an
toan.

U'u diém :

- Dé tai da di dung myc tiéu ma nhom dé ra la xac dinh va tranh dugc vat
can vai sai s6 ¢ thé chap nhan duoc véi moi trudng trong nha.

- Dic biét hon 1a thiét bi cam bién nay cd thé nhin duogc vat thé trong bong
t6i nho vao chim sang phét ra tir tia hong ngoai, d6 13 mot diac diém kha
hay duoc tich hop trén camera kinect ma chua thiét bi cam bién nao ¢ thé
lam duoc.

- Dua vao loi thé vé géc mo cua Kinect khé 16n, duoc do thuc nghiém nhu
sau goc mo kinect c6 thé thiy duoc theo chiéu doc 1a 43 d6 xap xi bang
1.6 mét va chiéu ngang 57 d6 xap xi 1.2 mét, nén cd thé nhin moi vat xung
quanh mot cach tong thé hon, khong chi nhin thy vat nam sat mat dat nhu
cac cam bién siéu &m, laser hay phu thudc vao hinh dang kich thuéc mau
sac cua vat can nhu ctiia cac cam bién mot camera, hai camera... ma kinect
con c6 thé nhin duoc bét ki cac chuéng ngai vat ndo & cac vi tri khac nhau
trong tam nhin caa no, dap ung do tin cay cao hon so vai nhiéu loai cam
bién khac.

- Phét hién duogc cac chudng ngai vat phia trudc ¢ cac pham vi khac nhau
nhu vat can & gan hay con goi l1a vat can nguy hiém, vat can ¢ xa nam

trong pham vi an toan, phan biét duoc mat phang tudng va san.
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- Phéat ra &m thanh canh bao va goi y hudng di, giup nguoi mu tranh dugc
vat can trong khoang thoi gian ngin nhét.

- Khic phyc dugc phan nao nhitng han ché vé ky thuat, ciing nhu téc do xir
ly cua nhitng dé tai truéce.

Han ché:

- Chuong trinh viét trén méi truong Windows véi su hd tro tir thu vién xir
ly anh Point Cloud con gap nhiéu han ché, nhat Ia téc do xur ly.
- CO thé gin thém tai nghe Bluetooth hoic 1am dong co rung trén day dai
that lung, nhu vay nguoi dung sé dé dang st dung hon.
2.8. Huwdéng phat trién caa deé tai
2.8.1. Vé chuong trinh

Nhu d3 trinh bay ¢ phan truc, chuong trinh viét trén moi truong
Windows nén con nhiéu han ché, nhat 1a han ché vé toc do xtr 1y, diéu nay sé
duoc khic phuc phan nao khi két hop thu vién Point Cloud trén méi truong
Linux, va thiét ké thém dong co rung trén dai lung dé ngudi sir dung dé dang
nhan tin hiéu dung luc.

Tang cudng c4c giai thuat xir 1y hinh anh, xt Iy point cloud dé khéng chi
xéac dinh duoc vat can va dua ra canh bédo, ma con c6 thé nhan dién vat thé phia
truéc, phan biét duoc cac vat dung can thiét va cac vat can thuc sy dé dua ra
nhitng goi y thdng minh hon.

Huéng dén viéc phét trién kha ning xac dinh dich dwa trén yéu ciu cua
ngudi mu, két hop xay dung hanh trinh dé khong con 1a bi dong tranh vat can
ntra ma cha dong di theo hudng khdng co vat can.

2.8.2. Ve thiét bi

Pé dé tai co thé phat trién va dem lai lgi ich thuc su cho ngudi mu thi
viéc cai tién hé thdng thiét bi 1a rat quan trong. Do trong thoi gian nghién cau
va thir nghiém nén céc hé thong chua dugc tdi wu hoa, thiét bi kinect cam véi
nguon dién, két ndi véi chuong trinh thong qua cong USB trén may tinh, nén
con kha cong kénh.

Vi Kinect can nhiéu dién ning dé hoat dong nén cong USB caa Xbox-

360 khdng thé dap ang ma phai qua mét cong chia dé chia thanh 2 két néi riéng
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la USB va két ndi ngudn, gitp cho thiét bi két ndi voi Xbox-360 bang cong
USB trong khi nguén dién can cho Kinect 1a 12VDC dugc lay tir adapter. Phién
ban Xbox-360 méi s& khong can adapter vi né c6 cac AUX port dic biet dé
cung cap cho cong két néi. Véi két ndi USB ta hoan toan c6 thé cho Kinect giao

tiép voi may tinh. Bang céch thay adapter bang ngudn pin 12V (xem hinh 2.26).

Hinh 2.26: Day ngudn cua thiét bj Kinect
Huéng phat trién tiép theo s& thay thé ngudn dién cua kinect chuyén
sang str dung thanh cac loai pin sac, s& gon nhe va dé& dang di chuyén hon.

(Xem hinh 2.27)

2100 mAh AA

E] VARTA

LONGLIFE

D)2 accu-a

J
oy Houas e

Hinh 2.27: Hinh anh cho Pin Varta
Va chuong trinh duoc lap trinh trén may tinh s& phat trién theo hé thdng
nhé gon hon, c6 thé tich hop trén céc thiét nho gon hon nhu may tinh bang hozc
mat sb thiét bi cai dat hé diéu hanh cia Windows. (Xem hinh 2.29)
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Tim hiéu théng sé k¥ thuat caa Kinect va tim ra mot giai phép téi vu hoa

cho md hinh san pham dwoc nhé gon tién loi hon cho ngudi st dung.

KINECT

for Windows

e

| KINECT

?a

Hinh 2.28: Cam bién Kinect cho Windows

Bo cam bién kinect chi s& hoat dong voi cac ung dung duoc phat trién
Kinect cho windows. Va xay dung cac ung dung trén cac ngbn ngir lap trinh
C++, C# hoac Visual Studio 2010 (Xem hinh 2.28).

Yéu cau cho phan cimg nhu sau :

- 32 bit (x86) hoac 64 bit (x64) Processor

- Dual-core 2.66 GHz hoac b xtr Iy nhanh hon

- Ram 2GB trg 1én.

- USB 2.0 bus

- Kinect chay trén hé diéu hanh Windows 7 va Windows 8

Hinh 2.29: Anh minh hoa huéng phat trién san pham
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Tuong lai thiét bi cam bién kinect con c6 thé vuong xa hon, chir khéng
don thuan 12 viéc xac dinh vat can va dua ra thong tin canh b&o nita, ngoai viéc
xt ly tc do nhanh hon, kinect con c6 thé nhan dang duoc tat ca cac loai vat can
cht khdng phu thudc vao hinh dang kich thudc, mau séc, vi tri cia cac cam bién
khac tir trude dén gio chua lam duoc.

Dé tai tao nén tang hudng dén viéc xay dung ban d6 dang 3D dé biét
duoc thong tin vi tri tit ca cac vat thé trong nha, nhan biét dugc cac dd vat, hay
c6 thé gitip nguoi mu doc chir 1am tat ca moi thir ma khéng can dén sy tro gilp

cua nguoi khac nira.
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CHUONG Ill. KET LUAN

3.1 So sanh két qua nghién ctru v6i muc tiéu dit ra ban diu

San pham nghién ctru 1a phan mém “xac dinh vat can va tim duong di cho nguoi
mu” da thuc hién dugc cdc muc ti€u ban dau dé ra la xac dinh duoc vat can va phat ra

am thanh canh bao goi y huéng di an toan cho ngud1 mu.

Do day méi chi 1a phan mém dugc lap trinh trén thiét bi, dé diéu khién chuong
trinh stir dung cho ngudi mu va twong lai n6 s& dugc cic nha san xuat tich hop 1én cac

thiét bi nho gon trén cac mach dién tir, gia thanh s& phu hop véi thi tién nguoi st dung.
3.2 Két luan

Sau qua trinh nghién ctru va tim hi€u vé dé tai “Xdac dinh vat can va ing dung do
tim duong di cho ngudi mu”, sinh vién da co dip ti€p xtc va chia sé vé cudc song cling
nhu nhirng kho khan ma nguoi mu dang gap phai va day ciing 1a nguén dong luc cho

nhom tdp trung nghién ciru.

Nhom sinh vién da tim hi€u tong quan vé céac loai cam bién ho trg cho nguot mu
cling nhu cac phuong phap xac dinh vat can, nhan ra mdi phuwong phap cé cac wu

khuyét diém riéng va sir dung tiy vao timg truong hop muc dich thich hop.

O dé tai nay, nhom chi tip trung nghién ctru va khai thac nhimng tinh ning manh
mé cua thiét bi cam bién Kinect cho kha nang xac dinh vét can gianh riéng cho ngudi
mu, 1a sy két hop gitra camera kinect va céc thu vién hd tro xur 1y anh cua PCL. Va két
qua dat duoc la da hoan thanh nhirng muc tiéu ma dé tai dat ra 1a xac dinh duoc cac
chuéng ngai vat phia truéc ngudi mi, va xuat 4m thanh canh béo goi ¥ hudng di an

toan cho ho.

Cam bién Kinect that sy vuot trdi hon hin cac cam bién thong thuong khac trudce
day. Vi du nhu cam bién siéu am, laser thi chi phat hi¢n vat can nhanh nhung con dua
vao hinh dang kich thuéc vat, phwong phdp mdt camera thi chi thu vé anh 2D va xé4c
dinh vat can dua trén mau sic dudng vién vat thé nén con nhiéu han ché. Con phuong
phap sir dung 2 camera thi thu vé anh 3D cho hiéu qua cao hon nhung khau diéu chinh
phtec tap, chwa 6n dinh nén chwa dugc tdi wu. Vi thé ma nhom tap trung vao phuong

phap xtr 1y anh trong khong gian 3D véi cam bién Kinect 1a sy két hop cua tat ca cac
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cong nghé cam bién trén, dua ra cac thong sd chinh xac nhat vé vat can phia trude
ngudi mu. Khong nhitng vy, thiét bi cam bién méi nay that sy 1a con 16¢ cia cong
nghé xur 1y anh. Chi trong mot thoi gian ngan, Kinect tir mot thiét bi giai tri da tro
thanh mot vii khi manh cho tit ca cac tmg dung ma cac nha nghién ctru trong va ngoai

nudc quan tim tir gido duc, y té, kinh doanh thuong mai cho dén qudc phong. ..

Dé tai mong mudn tao nén tang ban diu dé xay dung nhitng tng dung cho nguoi
mu, va tuong lai s& hudng dén viéc xay dung ban d6 dang 3D dé biét duoc thong tin vi
tri tAt ca cac vat thé trong nha, nhan biét duoc cac do vat, hay c6 thé giup nguoi mu
doc chit, 1am tit c4 moi viéc nhu nguoi binh thudong, ma khong can dén su tro giup cia

nguoi khac nira, d6 cing 1a nhiitng van dé ma xa hoi rat quan tam.



PHU LUC
Két hop thu vién OpenNI va Code Laboratories Kinect (CL) dé sir dung chirc ning
diéu khién déng co Kinect.

Thu vién OpenNI khéng hd tro cho viéc diéu khién dong co cua Kinect, nén viéc cai
dit can chat tha thuat véi viée cai dat thém CL. Ca OpenNI va CL déu déng vai trd nhu
driver truy xuat phan cing Kinect nén s& xung dot néu cai dat dong thoi hai thu vién nay.

Buwée 1: Cai dat CL binh thwong va dam bao chwa cai OpenNi va cac chwong

trinh di kém trc do.

Tai CL tu: http://codelaboratories.com/nui
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ﬂ- Flease review the license terms before installing CL MUI Platform.

Press Page Down to see the rest of the agreement.

CL NUI PLATFORM
END USER LICENSE AGREEMENT |

Updated: December 8th, 20
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If wou accept the terms of the agreement, dick I Agree to continue. You must accept the
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[ < Back ][ I Agree ] [ Cancel ]

Z3) CL MUI Platform Setup

Installing

ﬂ- Please wait while CL MUI Platform is being installed.

Installing CL MUI Devices. ..

Show details
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2 CL NUI Platform Setup

Sl s B completing the CL NUI Platform
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CL MUI Platform has been installed on your computer.

Click Finish to dose this wizard.
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