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(57) Séng ché dé cép dén phuong phap va thiét bi hién thi nhén vat o, thiét bi
may tinh, va vat ghi mdy tinh doc duge, d& cap dén linh vuc moi truong ao.
Phuong phédp bao gém céc bude: hién thi nhin vat 4o, phin nhan vét thir nhit
trén nhan vat 4o bao gdm thanh phan quin 4o thtr nhit va bd phan co thé thir nhét
duge lién két (302); dap lai hoat dong thay thé thanh phan quén 4o, thu dugc
thanh phin quin 4o thir hai, thanh phan quén 4o thir nhit va thanh phan quin 40
thir hai tuong tmg véi phan quan 4o trong ti (304); va hién thi nhan vét 4o theo
cach duge cip nhat, phan nhén vt thi nhét trén nhan vét 40 bao gdm thanh phin
quan 4o thir hai va bd phan co thé thir hai duoc lién két (306), trong d6 chiéu dai
ctia thanh phan quan 4o thir nht khac véi chiéu dai cta thanh phén qudn 4o thi
hai, chidu dai ctia bd phan co thé thir nhat khac v6i chiéu dai ctia bd phan co thé
thir hai, chidu dai than thé ciia phan nhan vat thir nhét khong thay dbi hodc gia
tri thay dbi nhé hon gia tri ngudng. Hién twong dot pha mé hinh c6 thé duge

giam.

Hién thi nhan vt 40 dudi dang phin nhan vit thir nhét clia nhén vt 40 bao gém thanh 302
phén quén do thir nhét va bd phan co thé thir nhit —

Thu dugce thanh phan quan do thir hai d4p lai hoat déng thay thé thanh phan qu&ﬂ 4o, __j/“i

thinh phén quén do thir nhit va thinh phin quéin 4o thit hai tvong tng vdi phan quén do
trong fir

Cap nhét hién thi cita nhan vit 4o dudi dang phin nhén vt this nhét cia nhan vitdo bao | 30
g5m thanh phin quin do thit hai va b phan co thé thit hai

Fig.3
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Linh vie ky thuit dwoe dé cap
Sang ché dé cap dén linh vuc moi truong 40, va cu thé 13, dén phuong phép

va thiét bi hién thi nhan vét 4o, thiét bi, vat ghi, va sin phdm chuong trinh.

Tinh trang k¥ thuit ciia sing ché

Game chién trén 1a game trong d6 céc tai khodn ngudi ding chién dau trong
cung khung canh.

Nguoi ding c6 thé didu khién nhan vat a0 dé thuc hién tran chién trong game
chién tran. Nhén vat 4o c6 thé mic cdc quan 4o khac nhau. Theo giai phép k¥
thuat da biét, nhan vat 4o tuong tu cd thé twong tmg véi nhidu bd quﬁn 40. Khi
ngudi dung ¢6 hai hodc nhiéu bd quan 4o, nhan vt 40 tuong tng cé thé mic bd
quin 4o 1 hodc bd quén 4o 2, tire 13, nhan vat &o tuong img co thé dbi gifta bd
quén 40 1 va bd quén 40 2.

Néu toan bo bd quén 40 dugc phan chia thanh cic thanh phf‘m, cac thanh
phan khéac nhau tir céc bd quén 40 khéc nhau khong thé duoc so khép, dan dén
16i phé v& md hinh. L3i phé v& md hinh & cap dén 13i hién thi gay ra boi vide

giao cac md hinh ba chiéu khic nhau.

Bin chit ky thuit ciia sing ché

Sang ché dé cip dén phuong phdp va thiét b hién thi nhan vat o, thiét bi
mdy tinh, vat ghi, va san phim chuong trinh may tinh. Céc giai phép k¥ thuét
nhu sau.

Khia canh dé cap dén phuong phap hién thi nhan vt 4o, c6 thé thuc thi bing
thiét bi d4u cudi, nhan vét 40 1a nhan V4t 40 ba chiéu dva trén mé hinh ba chiéu,
va phuong phap bao gbém cac buée:

hién thi nhan vat 4o nhu 1a phan nhan v4t thi nhét cta nhan vét 40 bao gdm

thanh phan quan 4o th nhét va bo phén co thé thir nhét;
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thu duge thanh phin quén 4o thir hai dép lai hoat dong thay thé thanh phin
quin 40, thanh phan quan 4o thi nhit va thanh phan quén 4o thtr hai trong tng
v6i phan quan 4o tuong tu, va chiéu dai cia thanh phin quéan 4o thir nhit khac
v6i chiéu dai ctia thanh phin quén 4o thir hai; va

cép nhat hién thi cta nhan vat 4o dudi dang ph?m nhan vt thir nhit cia nhan
vét 40 bao gdm thanh phin quan 4o thir hai va bd phén co thé thir hai, trong d6
chiéu dai ctia bd phén co thé thir hai khac vé6i chidu dai ctia bd phan co thé thir
nhét, sao cho chiéu dai chi ciia phan nhan vt thir nhét van khong ddi hoic thay
d6i theo gia tri nhd hon ngudng.

Khia canh khéc d& cap dén thiét bi hién thi nhan vat ao, nh4n vat 4o 13 nhan
vat 40 ba chiu dua trén mé hinh ba chiéu, va thiét bi bao gém:

mddun hién thi, dugc tao ciu hinh dé hién thi nhan vat 4o dudi dang phin
nhan vat thir nhét ctia nhan vat 40 bao gdm thanh phan quan 4o thir nhit va bo
phén co thé thir nhét;

mbdun tuong tac, dugc tao cdu hinh dé thu thap thanh phin quan 4o tht hai
dap lai hoat dong thay thé thanh phan quan 4o, thanh phan quin 4o thir nhét va
thanh phan quén 4o thir hai twong tmg véi phin quén 4o twong tyr, va chidu dai
ctia thanh phan quin 4o thi nhit khac v6i chiéu dai ciia thanh phin quén 4o thir
hai; va

mddun hién thi, duoc tao ciu hinh dé cap nhat hién thi nhan vat 4o dudi dang
phin nhan vt thir nhat ctia nhan vét 40 bao gém thanh phan quéan 4o thir hai va
bd phan co thé thir hai, trong d6 chiéu dai cia bd ph@ﬁ co thé thir hai khac véi
chiéu dai cta bd phén co thé thir nhét, sao cho chiéu dai chi ctia phin nhén vat
thir nhit vin khong d6i hoac thay ddi theo gia tri nhé hon ngudng.

Khia canh khac dé cap dén thiét bi mady tinh, bao gé)m bd xtr Iy va bd nhg,
b6 nh¢ Iuu trix it nhit mot 1énh, it nhit moét chuong trinh, tip ma, hoic tap 1énh,
it nhat mot 1énh, it nhit mot chuong trinh, tdp ma, hodc tép 1énh dugc nap va
dugc thuc thi bang bo xir Iy ¢ thuc hién phuong phap hién thi nhan vét 4o duoc
mo ta theo cac khia canh néu trén.

Khia canh khac dé cap dén vat ghi mdy tinh doc dugec, luu trit it nhit mot
1énh, it nhit mot chuong trinh, tdp mi, hodc tap lénh, it nhét mot 1énh, it nhét
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mot chuong trinh, tdp mé, hodc tdp Iénh dugce nap va dugc thuc thi bing bd xtr
1y @& thuc hién phuong phéap hién thi nhin vat 40 dugc md ta theo cac khia canh
néu trén.

Theo khia canh khac, phuong 4n thuc hién sang ché dé cip dén san phim
chuong trinh mdy tinh hodc chuong trinh m4y tinh, bao gdm 1énh mdy tinh duoc
Irru trF trong vat ghi mdy tinh doc dugc. B xtr Iy cta thiét bi mady tinh doc 1énh
mady tinh tir vt ghi méy tinh doc dugc, va thyc thi [énh mdy tinh, dé khién thiét
bi mdy tinh thye hién phuong phép hién thi nhan vét 4o theo céc cach thuc hién
tuy chon néu trén.

Céc giai phap ky thuat theo cac phuong 4n thuc hién sang ché c6 it nhat cac
hiéu qua c6 l¢i sau:

Khi thanh phan quin 4o thir nhét duoc thay thé bing thanh phan qun 4o thtt
hai, néu thanh phin qun 4o thir nhét va thanh phan quén 4o thit hai ¢6 chiéu dai
khéc nhau, thinh phan quan 4o thir hai dwgc lién két véi thanh phan quin 4o tht
nhat dugc tr dong thay thé bing thanh phin quén 4o tht nhét, sao cho chidu dai
chi ctia phin nhan vat thi nhit van khong dbi hosc thay ddi theo gié tri nho hon
ngudng, c6 gilr giao dién cia toan by nhan vt 4o theo ty 1é dung va tranh sai

khép do céc ty 1€ dot nhién 16n va sau d6 nhd.

M3 ti vin tit cic hinh vé

Fig.1 12 so d6 khéi cAu triic ciia hé théng may tinh theo phuong én thyuc hién
liy 1am vi du cta sang ché;

Fig.2 Ia so dd cua giao dién dugc st dung trong phuong phép hién thi nhan
vat 4o theo phuong &n thuc hién léy lam vi du clia sang ché;

Fig.3 12 luu d6 cta phuong phép hién thi nhan vét 4o theo phuong én thyc
hién 14y lam vi du cta sang ché;

Fig.4 14 so d6 cta giao dién duogc sir dung trong phuong phép hién thi nhan
vat 4o theo phuong 4n thyc hién 14y 1am vi du cia sang ché;

Fig.5 la Iuu d6 ctia phuong phép hién thi nhéan vat 4o theo phuong én thuc

hién lay lam vi du cua sang ché;

W
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Fig.6 1a so dd cia giao dién dugc sir dung trong phuong phap hién thi nhan
vat 4o theo phuong én thuc hién 14y 1am vi du cta sang ché;

Fig.7 1a so dd cia giao dién dugc sir dung trong phuong phap hién thi nhan
vét 40 theo phuong an thuc hién 14y 1am vi du cta sing ché;

Fig.8 12 so db so khép cac thanh phan quan 4o theo phuong 4n thuc hién 14y
lam vi du khdc ctia sang ché;

Fig.9 1a so dd cua so khép cac thanh phin quan 4o theo phuong 4n thyuc hién
léy Iam vi du khéc cia séng ché;

Fig.10 13 Iuu dd cta phuong phap hién thi nhan vat 4o theo phuong 4n thuc
hién 14y lam vi du ciia sang ché;

Fig.11 14 so db ctia giao dién duge st dung trong phuong phap hién thi nhan
vét 4o theo phuong 4n thyc hién 1dy 1am vi du clia séng ché;

Fig.12 12 so dd clia phuong phap hién thi nhan vit 4o theo phuong 4n thuc
hién 14y 1am vi du khac ctia sang ché;

Fig.13 14 so dd khdi cia thiét bi hién thi nhan vét 4o theo phuong &n thuc
hién léy lam vi du khac cda séng ché; va

Fig.14 12 so d6 khéi cua thiét bi dau cudi hoic thiét bi mdy tinh theo phuong

an thuc hién lay lam vi du khéc cua sang ché.

MO ta chi tiét sing ché

Trudce hét, cac cum tir theo cac phuong 4n thuc hién sang ché duoc giGi thidu
vén tit.

Moi truong 4o 1a moi truong do dugc hién thi (hodc dugc tao) boi ing dung
chay trén thiét bi déu cudi. M6i truong 4o c6 thé 1a thé giéi mo phéng cia thé
gi6i thuc, hodc ¢6 thé 1a thé gii ba chidu ban gia 1ap ban hu ciu, hogc c6 thé 1a
thé gi¢i ba chidu hoan toan hu cdu. Mbi trudng do c6 thé 1 mot trong mdi trudng
40 hai chiu, mdi trudng 40 2,5 chiéu, va moi trudng 4o ba chiéu. Mot cach tuy
chon, mdi trudng 4o con dugce st dung trong chién trin moi trudng 4o gitta it
nhat hai nhn vat 40, va ¢o céc tai nguyén ao kha dung cho it nhét hai nhéan vét
40 trong mdi trudng 4o0. Mot cach tuy chon, moi trudng 4o bao gdm ving goc

dudi bén trai va viung gbce trén bén phai von 1a doi xtng. Céc nhén vét 4o thudc
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hai trai d6i nghich 1an hugt chiém céc viing, va muc tiéu cia mdi trai 13 phé huy
toa nha/phéo dai/can cit/mau xanh ddm dich trong viung cta dich tha.

Nhan vat 4o 13 dbi tuong bat dong hozic déi tugng di dong trong moéi trudng
40. D4i twong di dong co6 thé 13 it nhit mot trong nhén vat 4o, dong vat a0, va
nhan vat hoat hinh. Pbi turong bit dong c6 thé 1a it nhit mot trong toa nha ao,
nha mdy 4o, va dia hinh 4o0. Mot c4ch tuy chon, khi moéi truong 4o 18 méi trudong
20 ba chiéu, nhén vat 40 c¢6 thé 12 md hinh 40 ba chidu. M3i nhan vét 40 c6 hinh
dang va thé tich trong mdi trurdong 4o ba chidu, va chiém mot sb khong gian trong
mdi trudng 4o ba chiéu. Mot cach tuy chon, nhan vét 4o 13 nhan vét ba chiéu
dugc tao dya trén cong nghé xuong ngudi ba chidu. Nhan vét 40 mic cic trang
phuc khac nhau d€ hién thi cac bé ngoai khac ngoai. Theo mdt sé cach thuc hién,
nhén vat 40 c¢6 thé dugce trién khai theo cach khéc nho st dung md hinh 2.5 chiéu
hozc mo hinh hai chiéu. Pidu nay khong bi gidi han theo cac phuong an thuc
hién sang ché.

Péu trudng tran chién truc tuyén nhiéu ngudi choi (multiplayer online battle
arena, MOBA) la du trude trong do6 cac doi 4o khac nhau & it nhét hai trai dbi
nhau chiém céc ving ban db twong tmg trong mdi trudng 4o, va chién ddu véi
nhau d thoa man diéu kién chién thing cu thé. Pidu kién chién thing bao gdm,
ma khong bi gidi han 6, it nhét mot trong cac diéu kién sau: chiém phéo dai hodc
pha huy phdo dai cua trai dich, giét cac nhan vat a0 ¢ trai dich, séng sot trong
khung canh cu thé trong sudt chu ky thoi gian cu thé, nim bét tai nguyén cu thé,
hozc ghi diém vuot d6i thi trong thoi gian cu thé. Game déu treong tran chién
c6 thé dién ra trong vai hiép. Ban db tuong tu hodc cic ban dd khac nhau c6 thé
dugec su dung trong cac hiép khac nhau ctia game d4u trudng tran chién. Mbi doi
4o bao gém m6t hodc nhiéu nhén vit 4o. Chéng han, mdi d6i 4o c6 thé bao gém
1 nhén vét 4o, 2 nhan vat 4o, 3 nhin vit 4o, hodc 5 nhin vt 4o.

Phian tir diéu khién giao dién nguoi dung (user interface, UI) 1a bat ky phin
tir hogc thanh phan didu khién kha kién hodc v6 hinh trong UI cta tng dung,
ching han anh, hop nhap liéu, hop van ban, nit bdm, hodc nhan. Chéng han, khi
phén tir diéu khién UT 1 phén tir diéu khién v6 hinh, ngurdi ding c6 thé kich hoat
ving cu thé trong UI dé kich hoat phén tir didu khién vo hinh. Mot sb phin tir
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didu khién UI ¢6 thé dap lai hoat déng ctia ngudi ding, chang han, phan tir didu
khién chiéu thirc dugc sir dung dé didu khién nhén vat a0 chinh dé tung chiéu
thirc. Nguoi diing kich hoat phin tir diéu khién chiéu thirc dé diéu khién nhan vat
40 chinh @ tung chiéu thtrc. C4c phan tir diéu khién UI theo cic phuong an thyc
hién séang ché bao gdm, ma khéng bi gi6i han &: phan tir diéu khién k§ ning,
phéan tir didu khién chuyén dong, va phén tir didu khién chuyén dong camera.

Thanh phén quin 4o 12 mot phin clia cac thanh phén tao thanh toan bo tip
hop mo6 hinh quén 40, 14 m6 hinh ba chiéu loai bd phan hodc mo hinh ba chiéu
loai thanh phan. Thanh phan quin 4o ciing dugc goi 12 thanh phan avatar (hinh
dai dién). Toan bd tap hop md hinh quan 4o bao gom it nhat hai thanh phan quén
40, ching han thanh phan mii, thanh phan 4o, thanh phin quan, thanh phan ging
tay, thanh phan gidy, thanh phan vii khi, va thanh phan trang tri.

Fig.1 14 so dd khéi cdu tric cia hé thdng may tinh theo phuong 4n thue hién
14y 1am vi du cﬁa sang ché. Hé théng may tinh 100 bao gdm thiét bi ddu cubi thir
nhét 110, méay cha 120, va thiét bi ddu cubi thir hai 130.

May khach 111 hd trg mdi trudng 4o duge cai dit va chay trén thiét bi dau
cudi thir nhat 110, va may khach 111 ¢é thé 1a chuong trinh trdn chién truc tuyén
nhiéu nguoi choi. Khi thiét bi dau cudi tht nhat chay may khach 111, UI cia
mdy khach 111 dugc hién thi trén man hinh cua thiét bi dau cubi thir nhét 110.
May khach cé thé 1a mét trong churong trinh mé phéng quén sw, game ban siing
thoat hiém, tmg dung thuc té 4o (virtual reality, VR), ing dung thuc té ting cudng
(augmented reality, AR), chuong trinh ban d6 ba chidu, game VR, game AR,
game ban sting goc nhin ngudi thir nhét (first-person shooting, FPS), game bin
sung géc nhin ngudi tha ba (third-person shooting, TPS), game MOBA, va game
md phéng (simulation game, SLG). Thiét bi dau cudi thir nhat 110 1a thiét bi diu
cudi duoc sir dung béi nguoi ding tha nhat 112. Trong tran chién game, ngudi
ding thir nhat 112 st dung thiét bi dau cubi thi nhat 110 dé diéu khién nhan vat
40 thir nhat dugc dat trong mdi trudng ao dé thuc hién céc hoat dong. Nhan vt
4o thtr nhét c6 thé dugc g0i 1a nhéan vét 3o chinh ciia ngudi dung thir nhit 112
trong tran chién game. Cac hoat dong ctuia nhan vét o tha nhét bao gém, ma

khong bi gi6i han & it nhit mot trong diéu chinh cac tur thé than thé, bo, di b,

6/41



48452

chay, cudi ngua, bay, nhay, 14i xe, nhit, ban sung, tn cong, va ném. Ngoai tran
chién game, ngudi ding thtt nhat 112 st dung thiét bi dau cudi thir nhét 110 dé
déng vai thit nhét dé thyuc hién cac hoat dong ngoai tran chién game, ching han
gia nhdp ddi quén, gia nhdp phuong hodi, thém ban, mua tai san, mua nhan vit
a0, hoan thanh nhiém vy, va gti thu.

My khach 131 hd tro méi trudng 4o duge cai dit va chay trén thiét bi diu
cudi thir hai 130, va may khach 131 c6 thé 1a chuwong trinh tran chién truc tuyén
nhiéu ngudi choi. Khi thiét bi ddu cubi thir hai 130 chay may khach 131, UI cta
méy khach 131 dugc hién thi trén man hinh cua thiét bi diu cubi the hai 130.
May khach c6 thé 1a mot trong chuong trinh mé phéng quén su, chuong trinh
bén stng thoét hiém, tmg dung VR, chuong trinh AR, chwong trinh ban db ba
chiéu, game VR, game AR, game FPS, game TPS, game MOBA, va SLG. Thiét
bi dAu cudi thir hai 130 14 thiét bi diu cudi dugc st dung béi ngudi ding thi hai
113. Trong tran chién game, ngudi ding thir hai 113 sir dung thiét bi ddu cudi
thir hai 130 @ diéu khién nhan vét do thi hai dugc dat trong méi truong 4o dé
thuc hién céc hoat ddng. Nhan vat 4o thir hai cd thé dugc goi 1a nhén véat 4o chinh
ctia ngudi ding thit hai 113 trong tran chién game. Ngoai trén chién game, ngudi
ding th hai 113 st dung thiét bi dau cudi thtr hai 130 & dong vai thir hai dé
thure hién cac hoat dong ngoai tran chién game, ching han gia nhap doi quan, gia
nhép phuong hoi, thém ban, mua tai sdn, mua nhan vat ao, hoan thanh nhiém vu,
va guri thu.

Mot cach tuy chon, trong tran chién game, nhan vat 4o thir nhit va nhan vét
4o thr hai dugc dit trong cung mdi trudng 4o. Mot cach tuy chon, nhan vét ao
thir nhét va nhan vat 4o thi hai c6 thé thudc ciing trai, cting d6i quan, hodc cung
td chtre, hodc ¢6 quyén lién lac tam thoi. Mot cach tuy chon, nhan vt o thi nhét
va nhan vat 4o thir hai c6 thé thudc cac trai khac nhau, cac doi khac nhau, hodc
céc td chirc khac nhau, hodc ¢6 mdi quan hé d6i khang v&i nhau.

Mot cach tuy chon, may khach dugc cai dit trén thiét bi dau cudi thir nhat
110 gibng nhur may khach duogc cai dat trén thiét bi du cudi thir hai 130, ¢6 thé
duva trén nén tang twrong tu hodc céc nén tang hé didu hanh khac nhau (hé Android
hozc hé i0S). Thiét bi d4u cudi thit nhét 110 c¢6 thé thuong dé cap dén mét trong
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cac thiét bi ddu cudi, va thiét bi ddu cudi thir hai 130 c6 thé d& cap chung dén
thiét bi khac trong céc thiét bi dau cubi. Theo phuong an thuc hién, chi thiét bi
dAu cubi thir nhat 110 va thiét bi dau cubi thr hai 130 duge sir dung 1am vi du
mo ta. Thiét bi dau cudi thir nhit 110 va thiét bi dau cudi thir hai 130 13 cing
thiét bi hodc céac thiét bi khac nhau, chéng han dién thoai thdng minh, mdy tinh
bang, may doc sach dién tir, may phat thudc nhém chuyén gia 4nh dong 16p audio
11T (MP3), may phat MP4, méy tinh x4ch tay, va mdy tinh & ban.

Fig.1 thé hién chi hai thiét bi ddu cudi. Tuy nhién, cac thiét bi dau cubi 140
khac c6 thé truy nhap may chi 120 theo cac phuong an thuc hién khac. Mot cach
tuy chon, mot hodc nhidu thiét bi dau cudi 140 1a céc thiét bi dau cudi twong tmg
v6i trinh phat trién. Nén tang phat trién va chinh sira cho méy khach hd trg moi
trudng o dugce cai dat trén thiét bi dau cudi 140. Trinh phaét trién c6 thé chinh
sira va cip nhat may khéch trén thiét bi ddu cudi 140 va truyén goi cai dit may
khéch duoc cap nhét dén may cha 120 nhd sir dung mang hiru tuyén hodc khong
day. Thiét bi d4u cudi thir nhat 110 va thiét bi dau cudi thir hai 130 c6 thé tai
xubng gbi cai dit may khach tir may chu 120 dé cap nhat may khach.

Thiét bi dau cudi thit nhét 110, thiét bi dau cudi thtr hai 130, va cac thiét b
dAu cubi 140 khéac duoc nbi v6i may chi 120 bing mang khong ddy hodc mang
hitu tuyén.

May chii 120 bao gdm it nhit mot trong mdt may chil, cdc may chu, nén tang
dién toan ddm m4y, va trung tdm 4o hod. Méy chu 120 dugc tao c4u hinh dé tao
dich vu nén sau cho mdy khach hd trg méi trudng ao ba chidu. Mot cach tuy
chon, may chui 120 chiu trach nhiém dién todn so cép, va cac thiét bi dau cudi
chiu trach nhiém dién toan thr cdp. Theo cach khac, may chi 120 chiu trach
nhiém dién toan thi cép, va cac thiét bi ddu cudi chiu trach nhiém dién toan so
cép. Theo céch khéc, may chu 120 va céac thiét bi d4u cudi thue hién dién foén
cong tac dua trén kién triic dién toan phan tan.

Trong vi dy, may cha 120 bao gbm bo xir Iy 122, co s& dir lidu tai khoan
nguoi dung 123, mdédun phuc vu trén chién 124, va giao dién nhap/xuit
(input/output, I/O) hudng nguoi dung 125. Bo xtr ly 122 dugce tao cAu hinh dé tai

1énh dugc Iuvu trit trong may chd 120, va x¢ ly dit liéu trong co s& dit lidu tai
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khoén ngudi dung 123 va médun phuc vu tran chién 124. Co sé dit liéu tai khoan
ngudi ding 123 duge tao cAu hinh d luwu trit dir liéu ciia cac tai khoan ngudi
ding dugce sir dung béi thiét bi ddu cubi thir nhét 110, thiét bi du cudi tht hai
130, va cac thiét bi ddu cudi 140 khac, chéng han anh tiéu st cia céc tai khoan
ngudi ding, cic biét danh cac tai khoan ngudi ding, cac chi sb chién ddu hiéu
dung cua céc tai khodn ngudi dung, va cac vung dich vu ctia céc tai khoan ngudi
dung. M6dun phuc vu trdn chién 124 dugc tao ciu hinh dé tao cac phong chién
tran cho ngudi ding dé chién dau, ching han tran chién 1V1, tran chién 3V3, va
tran chién 5V5. Giao dién /O huéng ngudi ding 125 duoc tao cdu hinh dé thiét
lap truyén thong véi thiét bi dau cubi thir nhit 110 va/hogic thiét bi dau cudi thir
hai 130 nho st dung mang khong day hoic mang hiru tuyén dé trao dbi dir lidu.

Phuong phéap hién thi nhan vat a0 theo cac phurong an thuc hién sang ché
dugce mo ta dua vao phﬁn mo ta néu trén ctia moi trudng do dé thyuc hién phuong
phép. Cac phdn mé ta dugc thuc hién nho st dung vi du ma phuong phap dugce
thure hién boi may khach chay trén thiét bi ddu cubi dugc thé hién trén Fig.1.
M4y khéch chay trén thiét bi dau cudi 1a may khach cta img dung. Ung dung
nay la chuong trinh hd tro méi trudng ao.

Trong UI mua sam truyén thdng, quan 4o ctia nhan vét ao thudong duoc ban
theo bd, dac biét cac phﬁn ma c6 thé dan dén xung dot trong viéc pha v& mo hinh.

'Chéng han, trong game dua xe duoc thé hién trén Fig.2, quin 40 cho nhén vt 4o
nam bao gdm: trang phuc dua nude rit cia cho corgi 11, trang phuc thanh nién
pha cach 12, va trang phuc huru cao ¢b dai 13. B quén 4o thuong bao gdm hai
hoic nhiéu thanh phan quan 40. Néu céc thanh phan quan 4o trong céc bd quin
40 khac nhau dugc sip xép tuy y theo cap, vin dé pha v& mé hinh khi hién thi
thudng xuat hién.

Fig.3 14 luu db cia phuong phép hién thi nhan vat 4o theo phuong 4n thuc
hién 14y 1am vi du cta sang ché. Phuong phép c6 thé duogc thuc hién béi may
khach chay trén bt ky thiét bj dau cudi trén Fig.1. M4y khéch 12 mdy khach hd
trg moi trudng 4o. Phuong phap bao gdm cac bude sau.

Bude 302: Hién thi nhan vét 4o dudi dang phin nhan vét thir nhit cia nhan

vét 40 bao gém thanh phan quan 4o thtr nhit va bd phan co thé thir nhét.
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Sau khi chay, may khach hién thi UI ¢6 cac chirc nang khac nhau, ching han
Ul trdn chién, UI so khép, giao dién ing dung thiét 1ap, va Ul lién quan quén ao.
UI lién quan quin 40 bao gém: UI phong thay d6 hoic UI cira hang. UI phong
thay dd dugc tao ciu hinh dé thay thé thanh phin quén 4o ctia nhan vat 4o véi
céc thanh phan quan 4o g vién. C4c thanh phan quan 4o nay 13 cac thanh phin
quin 4o d3 duoc s& hitu boi tai khoan ngudi ding ctia ngudi ding ding nhép vao
may khach. Ul ctra hang duoc tao cAu hinh dé thay thé thanh phan quan 4o cta
nhan vit 40 bing cic thanh phan quin 4o dang giam gia. Cac thanh phin quin
40 nay co thé 1a cac thanh phan quéan 4o da dugc mua béi tai khoan ngudi dung
hodc c6 thé 1a cdc thanh ph?m quﬁn 40 van chua dugc mua.

Sir dung UI phong thay d6 1am vi du, may khéach hién thi UI phong thay d9,
nhén vét 4o dugc hién thi trén UI phong thay dd, va nhin vét 40 mic it nhdt mot
thanh phan quan 4o. Phan nhan vat thir nhat ctia nhan vét 40 bao gdm thanh phin
quan 4o thi nhit va bo phén co thé thir nhét.

Nhaén v4t 4o 1a nhan vat 4o ba chiéu dua trén mo hinh ba chiéu. B phan nhan
vét 1a bd phan cla than thé hodc chi trén nhan vt 4o. Chéng han, b phéan nhén
vét bao gdm it nhit mot trong dau, than trén, than dudi, canh tay, va doi. Cac bd
phan khéac nhau khong bi giéi han theo phuong én thuc hién.

Thanh phan quan 4o 1a cic m6 hinh phu ctia mé hinh cta bd quan 4o hoan
chinh. Ching han, thanh phin quin 4o bao gdm it nhit mét trong thanh phin md,
thanh phan 4o, thanh phan quén, thanh phin ging tay, thanh phan giay dép, thanh
phéan vii khi, va thanh phén trang tri. B phan co thé bao gdm it nhit mét trong
thanh phan dau, thanh phan than ngudi, thanh phan canh tay to, thanh phin canh
tay nho, thanh phan 1ong ban tay, thanh phan chan to, thanh phin chén nho, va
thanh phan ban chan. C4c thanh phan quin 4o khac nhau va cac b phén co thé
khéc nhau khong bi gigi han theo phuong én thuc hién.

Mt cach tuy chon, thanh phan quéin 4o thir nhét va bd phén co thé thir nhit
duoc lién két véi nhau, dé cap dén viéc thanh phén quén 4o thtr nhat va bo phéan
co thé thtr nhét dugc két ndi véi nhau, hodc thanh phan quén 4o thir nhit duogc

mic trén bg phén co thé thir nhat, hoic thanh phén quén 40 thtr nhit duoc lép
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v40 bd phan co thé thir nhit, hoic thanh phan quin 4o thtr nhit va bd phén co thé
thir nhét tiép xtic véi nhau.

Chiéu dai ctia phan nhan vat thir nhét bing tdng cia cac chiéu dai cia thanh
pha“m quén 4o thir nhét va bd phén co thé thir nhét, hodc bang chidu dai cia bd
phén co thé thir nhét, hoic nhé hon tdng ciia cac chidu dai cia thanh phan quin
4o thir nhat va bo phan co thé thir nhit.

Ching han, dya trén Fig.4, phan nhén v4t thir nhét 13 than duéi cia nhan vat
40, thanh phin quén 4o thi nhét 1 vay 32, va bd phan co thé thir nhét 13 thanh
phén chan to 34. Thanh phan chan to 34 13 chan bi 16 dudi vay 32. Do vdy 32
dugc mac trén thanh ph?m chén to 34, chiéu dai cta than du6i ciia nhan vat 4o vé
co ban bang chiéu dai ctia thanh phin chan to.

Buéc 304: Thu dugc thanh phan quin 4o thi hai d4p lai hoat dong thay thé
thanh phin quén 4o, thanh phin quan 4o thir nhét va thanh phan quén 4o thi hai
trong ng v&i phan quan 4o tuong tu.

Hoat dong thay thanh phén qu?ln 4o 1a hoat dong durgce st dung dé kich hoat
thay thé thanh ph@m qu?m 4o thir nhét. Lién quan dén dang kich hoat, hoat dong
thay thanh phan quan 4o bao gdm it nhat mét trong hoat déng cham, hoat dong
cham, 4p luc, hoat ddng cham di dong, hoat dong cdm nhin chuyén dong, hoat
dong ctr chi, hoat dong mét nhin chdm cham, va hoat dong diéu khién giong noi.
Tirc 13, hoat déng thay thanh phan quan 4o c¢6 thé dugc kich hoat qua UI lién
quan quan 4o dugc hién thi trén man hinh cam tmg, hogc ¢6 thé dugc kich hoat
béng phén cung chéng han bd cam bién, camera, hodc micrd.

Hoat d6ng thay thanh phin quan 4o c6 thé 1a hoat dong chon thanh phin
quén 4o thir hai, hodc ¢6 thé 14 hoat dong huy bé mic thanh phin quén 4o thi
nhét.

Budce 306: Cép nhat hién thi cta nhan vat 4o dﬁ:c’ri dang phﬁn nhéan vt thir
nhét ctia nhan vat 40 bao gdm thanh phan quin 4o thir hai va bd phan co thé tha
hai.

Mot céch tuy chon, thanh phdn quin 4o thir hai va bd phéan co thé thir hai
dugc lién két voi nhau, dé cap dén viéc thanh phan quan 4o thir hai va bd phén

co thé thir hai duoc két ndi véi nhau, hodc thanh phén quén 4o thir hai dugce mac
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trén bd phén co thé thtr hai, hoic thanh phan quén 4o thir hai dugc 1dp vao bd
phén co thé thir hai, hodc thanh phﬁn quén 4o thir hai va bd phén co thé thir hai
tiép xtic véi nhau.

Chidu dai cia bd phan nhan vt thir hai bing tng ctia cac chiéu dai ciia thanh
phén quﬁn a0 thir hai va by phén co thé thtr hai, hoic bang chidu dai cta bd phan
co thé thir hai, hodc nhd hon tdng cia cic chiéu dai ciia thanh phan quan 4o thir
hai va bo phén co thé thir hai.

Thanh phan quén 4o thir nhét khac vé6i thanh phan quan 4o thir hai theo chidu
dai, bd phan co thé thir nhat khac v&i bd phéan co thé thir hai theo chidu dai, va
chiéu dai chi cia phdn nhén vét thir nhét vin khong d6i hodc thay ddi theo gié tri
nhé hon ngudng.

Chéng han, trén Fig.4, phdn nhan vt thir nhét 13 than duéi cia nhéan vt o,
thanh phin quan 4o thit hai 14 cac quan hai 16p 36 cia cac quan so6c cong quén
limg, va bd phan co thé thir hai 13 thanh phin chan nhé 38, d& cip dén chén 16
dudi céc quan hai 16p 36. Chiéu dai cta than dudi ctia nhan vat 4o bang tong ctia
céc chidu dai ctia cac quan hai 16p 36 va thanh phan chan nhé 38. Trong qué trinh
dbi tir vay 32 sang cic quan hai 16p 36, than dudi ciia nhan vét 4o khong thay
ddi dang ké.

Chéng han, thanh phan quén 4o tht nht va thanh phan quén 4o th{ hai 1 tir
céc bd quin 4o khéc nhau, tirc 13, thanh phan quan 4o thir nhat va thanh phan
qudn 4o thi hai khong phai tir cac bd quan 4o giéng nhau.

Dura trén phan néu trén, & phuong phép theo phuong 4n thyuc hién, khi thanh
phan qudn 4o thir nhét dugc thay thé bang thanh phan quén 4o thi hai, néu thanh
phén qudn 4o thir nhit va thanh phin quan 4o thir hai khac nhau vé chiéu dai,
thanh phan quin 4o thir hai dugc lién két v6i thanh phan quan 4o thir nhit dugc
tu dong thay thé bing thanh phin quin 4o thir nhét, sao cho chidu dai chi cia
phén nhan vt thir nhit van khéng ddi hozc thay ddi theo gié tri nhé hon ngudng,
c6 thé ludn gitr hinh dang ciia toan bd nhan vit a0 theo ding ty 1¢, khong dot
nhién to hodc ddt nhién nhd.

Fig.5 1a luu db cia phuong phap hién thi nhan vat 4o theo phuong 4n thuc

hién 14y 1am vi du khac caa sang ché. Phuong phép c6 thé dugc thuc hién boi
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may khach chay trén bat ky thiét bi ddu cudi trén Fig.1. May khach 14 may khach
hd trg méi truong 4o. Phuong phép bao gdm cac bude sau.

Bud6e 402: Hién thi nhan vat 4o dudi dang phan nhan vt thir nhét cia nhan
vét 30 bao gém thanh phin quan 4o thir nhét va bd phan co thé thir nhét.

My khéch hién thi UI lién quan quin 4o ching han UI phong thay db hodc
UI cira hang. Nhan vat a0 dugc hién thi trén UI phong thay d6 hoic UI cira hang,
va nhan vit 40 mic it nhat mot thanh phin quén 40. Phan nhéan vat thi nhét cia
nhan vit 40 bao gdm thanh phan quan 4o thir nhét va bd phan co thé thir nhit
duoc lién két véi nhau.

Nhan v4t 40 12 nhan vt 4o ba chiéu dya trén md hinh ba chidu. B4 phn nhan
v4t 12 bd phén co thé hodc chi cia nhin vét 4o. Ching han, bd phédn nhéan vat bao
gém it nhét mot trong dAu, than trén, than dudi, canh tay, va dui. Cac bg phan
nhan vét khac nhau khong bi gidi han theo phuong an thire hién.

Thanh phan quén 4o 14 mé hinh phu ctia mé hinh ctia bd quan 4o hoan chinh.
Chéng han, thanh phan quén 4o bao gdm it nh4t mdt trong thanh phan mi, thanh
phén 4o, thanh phin quin, thanh phan ging tay, thanh phan gidy dép, tharth phén
vii khi, va thanh phén trang tri. B6 phén co thé bao gdm it nhat mot trong thanh
phén du, b phén co thé, thanh phin canh tay to, thanh phin c4nh tay nhé, thanh
phan 1ong ban tay, thanh phan chén to, thianh phan chin nhé, va thanh phan ban
chan. Céc thanh phan quan 4o khac nhau va cac bd phén co thé khac nhau khong
bi giéi han theo phuong 4n thuc hién.

Thanh phan quin 4o thir nhit va bd phan co thé thir nhit dugc lién két voi
nhau dé& cdp dén viéc thanh phin quén 4o thir nhit va bd phan co thé thir nhit
dugce két ndi v6i nhau, hodc thanh phin quin 4o tht nhat duge mic trén bd phén
co thé thir nhat, hoic thanh phén quén 4o thir nhat dugc lép vao b phan co thé
thit nhét, hogc thanh phan quén 4o thir nhit va bd phan co thé thir nhit tiép xtc
v6i nhau.

Chiéu dai ctia phdn nhan vét thir nhét bing tong ctia cac chidu dai cua thanh
phén quén 4o thir nhét va bo phén co thé thir nhét, hoic bing chiéu dai cia bd
phan co thé thir nhit, hodc nhé hon tdng ciia cac chidu dai cia thanh phin quin

4o thir nhit va bd phén co thé thir nhit.
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Buéc 404: Thu dugc thanh phan quan 4o thir hai d4p lai hoat dong thay thé
thanh phan quén 4o.

Trong vi du, nhu dugc thé hién trén Fig.6, UI lién quan quén 4o 13 UI phong
thay dd. Nhan vat 40 mic trang phuc di choi 41. Bén canh nhén vit 4o, Ul phong
thay dd ciing hién thi cac thanh phan quan 4o tmg vién: trang phuc thé thao, trang
phuc chuén bi, trang phuc dién kinh, va trang phuc céu ca. Hoat ddng thay thanh
phan quin 40 bao gdm hoat dong dugc kich hoat bang cach chon thanh phin
quin 4o Gmg vién tir cac thanh phan quan 4o tng vién trén UI lién quan quén 4o.
Chéng han, hoat dong nay 14 hoat dong nhip/gd chon trang phuc thé thao 42.

Pap lai hoat dong chon trén cac thanh phin quin 4o tmg vién, may khach
thu dugc thanh phin quin 4o duoc chon du6i dang thanh phin quin 4o thir hai.

Trong vi du khac, nhu dugce thé hién trén Fig.7,.the‘mh ph?m quén 40 thir nhét
1a thanh phan quén 4o duge mua béi hode duoc ting cho tai khoan ngudi ding
khéc ngoai thanh phan quin 40 mic dinh. Ul lién quan quén 4o 1a UI phong thay
6. Chang han, trang phuc dién kinh 43 14 thanh phan quén 4o mic dinh, va nhan
vat 4o méc trang phuc di choi 41. Hoat ddng thay thanh phﬁn quén 40 c6 thé 1a
hoat déng huy bd mic thanh phin quan 4o tha nhét, ching han, hoat dong
nhép/ gd trén trang phuc di choi 41 dd dugc mic. Péap lai hoat ddng huy bé mic
thanh phan quan 4o thtr nhét, may khach thu dugc thanh phan quan 4o mic dinh,
tire 13, trang phuc dién kinh 43, nhu 14 thanh phan quén 4o thir hai.

Chéng han, thanh phan quén 4o thir nhit va thanh phan quén 4o tht hai twong
mg véi phan quan 4o twong tu, ching han, ca thanh phin quin 4o thir nhét va
thanh phin quén 4o thir hai 14 40, hodc ca hai 14 quan.

Budc 406: Xac dinh, dap lai viéc chidu dai ctia thanh phin quin 4o thir hai
khac v6i chiu dai cta thanh phén quén 4o thir nhat, bd phén co thé tht hai tir
cac bd phan co thé ing vién ciia phan nhan vét thir nhat theo chiéu dai ctia thanh
phan quan 4o th hai va chiéu dai chi ctia phan nhan vét thir nht.

Trong trudng hop thanh phan quéan 4o th hai va thanh phin quén 4o thir
nhit c¢6 chiéu dai khac nhau, téng chiéu dai cta thanh phan quin 4o thir hai va

bo phéan co thé tht nhét dugc bd tri véi nhau c6 thé cue 16n hodc cuc nhé.
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Chiang han, cach thirc lién két thanh phin quin 4o va bd phén co thé bao
gbdm, ma khong bi gidi han & d6, it nhat mot trong cich mic va cach ghép néi.
Céch mic dé cap dén viéc thanh phén quﬁn 4o dugc méc trén bd phan co thé.
Trong cach mic, toan bd chiéu dai ctia thanh phin quin 4o va bd phin co thé
duge bd tri v6i nhau chii yéu lién quan dén chiéu dai ctia b phan co thé. Ching
han, thanh phén vay nge‘in dugc mic trén thanh phﬁn chén to, va chiéu dai cta
than dudi vé co ban bing chiéu dai cua thanh phan chén to. Cach ghép ndi @&
cap dén viéc thanh phin quin 4o va bd phan co thé dugc ghép ndi v6i nhau.
Trong cach ghép ndi, toan bd chiéu dai cia thanh phﬁn quén 4o va bd phén co
thé dugc bb tri véi nhau lién quan dén tong ciia cac chiéu dai cia thanh phin
qu?in 40 va bd phén co thé.

Khi toan b chiéu dai ctia thanh phan quin 4o thir hai va thanh phan quin 40
thir nhét duoc b tri v6i nhau cuc l6n hodc cuc nhd, may khéch xac dinh bd phan
co thé thir hai tir cdc bd phén co thé tmg vién ctia phan nhén vat thir nhét theo
chiéu dai ctia thanh phén qudn 4o thtr hai va chidu dai chi ctia phin nhén vat thi
nhat. Theo cach khac, khi cach lién két ctia thanh phin quin 4o thi hai va bd
phén co thé 14 cach ghép nbi, may khach xac dinh bd phan co thé thir hai tir cac
bd phan co thé tng vién cta phan nhan vét thr nhét theo chidu dai caa thanh
phén quan 4o thir hai va chidu dai chi ctia phin nhén vt thi nhét.

Chéng han, cac bd phan co thé Ung vién cia phén nhén vat thir nhét duoc
luu trit trude trong médy khach.

Thanh phan quén 4o thtr nhit khac vdi thanh phan quin 4o thir hai theo chidu
dai, va b phan co thé thir nhit khac véi bd phén co thé thi hai theo chiéu dai.
Chiéu dai chi thu dugc sau khi thanh phén quén 4o thir hai va bg phén co thé thi
hai durgc b tri véi nhau van khong di hodc thay dbi theo gié tri nhé hon ngudng.
Ttc 13, chiu dai chi ctia phan nhan vét thir nhit vin khong d6i hodc thay dbi
theo gia tri nhé hon ngudng.

Ching han, méay khach x4c dinh hiéu s gitra chidu dai chi ctia phan nhan
vat thir nhat va chiéu dai cta thanh phin quin 4o thir hai; va xac dinh bo phan co
- thé tht hai ¢6 chidu dai gin nhu bang hiéu sb tir cac bd phén co thé tmg vién cla

phén nhén v4t thi nhét.
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Chéng han, qu4 trinh néu trén xac dinh bo phan co thé th hai ¢6 thé dugc
thic hién bdi méy khéch, hodc ¢6 thé duge thuc hién bai may chu, hodc cé thé
dugc thuc hién béi may khach va méay chu theo cach phéi hop. Didu nay khong
bi gidi han theo phuong 4n thuc hién.

Buéc 408: Cap nhat hién thi cia nhan vat 4o theo thanh phin quin 4o tht
hai va bd phén co thé thir hai, phin nhan vt thir nhit ctia nhan vt 4o bao gdm
thanh phan quén 4o thir hai va bo phan co thé thit hai.

Theo thiét ké tuy chon, nhu dugc thé hién trén Fig.8, thanh phan quin 4o thi
nhét 13 thanh phan 40 ngin tay 51, bd phan co thé thir nhat 1a thanh phin canh
tay to 52, thanh phan quén 4o thir hai 14 thanh phan 4o dai tay 53, va bd phén co
thé thir hai 13 thanh phan cnh tay nhé 54. Theo cach khéc, thanh phan quén 40
thir nhét 13 thanh phan 4o dai tay, bd phan co thé thir nhit 14 thanh phan cénh tay
nho, thanh phan quén 4o thir hai 1a thanh phan 4o ngén tay, va bd phén co thé thir
hai 12 thanh phn cénh tay to.

Trong thiét ké tuy chon, nhu dugc thé hién trén Fig.9, thanh phin quén 40
thir nhét 1a thanh phan quin séoc hodc thanh phan quin vay ngin 55, bd phan co
thé thir nhét 13 thanh phéan chén to 56, thanh phin quan 4o thir hai I4 thanh phan
quéan hoic thanh phan vay dai 57, va bd phan co thé thir hai 14 thanh phan chén
nho 58. Theo cach khac, thanh phin quan 4o thtr nhit 13 thanh phan quan dai
hozc thanh phén vay dai, bd phéan co thé thir nhat 1a thanh phan chan nhé, thanh
phin quén 4o thi hai 12 thanh phan quén s6oc hogc thanh phan quin vay ngin,
va bg phén co thé thit hai 13 thanh phan chan to.

Dira trén phén néu trén, & phuong phép theo phuong 4n thuc hién, khi thanh
phén quin 4o thir nhit dugc thay thé bang thanh phan quin 4o thit hai, néu thanh
phén quén 4o thir nhit va thanh phén quin 4o thir hai khac nhau theo chidu dai,
thanh phin quén 4o tht hai dugc lién két véi thanh phan quan 4o thir nhat ty
dong duge thay thé bing thanh phin quén 4o thir nhit, sao cho chiéu dai chi cta
phén nhén vat thir nhat vin khong d6i hoic thay doi theo gia tri nhd hon ngudng,
c6 thé gitr hinh dang ctia toan bd nhén vat 4o theo dung ty 18, khong dot nhién to
hodc dot nhién nho.
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Fig.10 1a Iuu @ cua phuong phap hién thi nhan vat 4o theo phuong 4n thire
hién 14y 1am vi du khéc ctia sang ché. Phuong phap c6 thé duge thuc hién boi
mdy khach chay trén bat ky thiét bi ddu cudi trén Fig.1. M4y khach 12 may khach
hd tro méi trudng a0. Phuong phap bao gdm céc bude sau.

Bué6c 502: Hién thi nhan vét 4o, phn nhan vét thir nhat ciia nhan vét o bao
gbm thanh phin quén 4o thir ba va thanh phan da phong cach, va thinh phan da
phong céch dugc hién thi 14 phong céch thir nhét.

Thanh phin da phong cch bao gdm thanh phin quin 4o hoic bd phan co
thé co cac phong cch hién thi khac nhau. Trong trudng hop thanh phan da phong
c4ch 13 thanh phan quén 4o, thanh phan da phong cach bao gom it nhat mdt trong
thanh phdn toc, thanh phin ging tay, thanh phan gidy éng, thanh phin 4o, va
thanh phan quén. Trong trudng hop ma thanh phan da phong cach 12 bd phén co
thé, thanh phin da phong cach bao gdm it nhat mét trong thanh phan dau, thanh
phén ban tay, thanh phan cénh tay, thanh phan chén, va thanh phan ban chan.

Chéng han, cac phong cach hién thi ctia thanh phin da phong cach ma mdi
phong cach c¢6 phan hién thi chung va phin hién thi khac biét. Phong cich cta
cac phan hién thi chung gidng hét nhau gitta nhiéu phong cach hién thi. Phin
hién thi khac biét 14 phan c6 thé din dén 13i pha v& md hinh khi duogc bb tri véi

mét s thanh phin quan 4o0. Phan hién thi khac biét dugc thiét ké theo cac phong
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cach khéc nhau dé so khép cac thanh phan quén 4o khic nhau, dé tranh 13i pha

v& md hinh.

Chéng han, thanh phan da phong cach la thanh phan toc kiéu hime. Nhur
duogc thé hién trén Fig. 11, phong cach thir nhit ciia thanh phan téc kidu hime bao
gbm phén dudi ngua 61 va phan téc phia tai 62. Khi thanh phan quan 4o thir ba
1a tAm che ning 63, khong diém giao mo hinh ton tai gifra thanh phén téc kidu
hime va thanh phan quén 4o thtr ba 63. Ttc 13, phan dudi ngua 61 c6 thé 16 ra
khoi tAm che néng.

Mot cach tuy chon, thanh phan quén 4o thir ba va thanh phan da phong cach
duoc lién két v6i nhau, dé cap dén viéc thanh phan quan 4o thi ba va thanh phén
da phong cach dugc két ndi véi nhau, hodc thanh phan quan 4o thir ba duge mic

trén thanh phin da phong cach, hogc thanh phan quan 4o thtr ba dugc lip vao
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thanh phin da phong cach, hoic thanh phan quan 4o thir ba va thanh phén da
phong céch tiép xtic v6i nhau.

Budc 504: Thu dugc thanh phin quan 4o thi tu dap lai hoat dong thay thé
thanh phdn qudn 4o, diém giao m6 hinh ton tai gitra thanh phan quin 4o thir tu
va thanh phén da phong céch trong phong cach thi nht.

Hoat dong thay thanh phﬁn qu?m 4o 1a hoat dong duogc str dung dé kich hoat
thay thé thanh phan quin 4o thir ba. Lién quan dén dang kich hoat, hoat dong
thay thanh phan quéan 4o bao gbém it nhit mdt trong hoat dong cham, hoat dong
cham 4p lyc, hoat dong cham di dong, hoat dong cam Ung chuyén dong, hoat
dong ctr chi, hoat dong mét nhin chim chim, va hoat dong diéu khién giong noi.
Ttc 13, hoat dong thay thanh phan quin 4o c6 thé duge kich hoat qua UI lién
quan quan 4o duge hién thi trén man hinh cam L'rng,‘ hoic c6 thé dugc kich hoat
bing phén ctmg, ching han, bd cam g, camera, hodc micrd.

Hoat dong thay thanh phin quén 4o c6 thé 1 hoat dong chon thanh phén
qun 4o thir tu, hoic c6 thé 12 hoat dong huy bd mic thanh phan quan 4o thi ba.

Trong vi du, bén canh nhén véat &o, Ul lién quan quén 4o cling hién thi céc
thanh phan quéan 4o tmg vién. Hoat d6ng thay thanh phan quan 40 bao gdm hoat
dong duge kich hoat bing cach chon thanh phan quan 4o tng vién tir cac thanh
phin quin 4o mg vién trén UI lién quan quén 4o.

Pap lai hoat dong chon trén céc thanh phin quin 4o tng vién, may khach
thu duge thanh phin quan 4o duoc chon dudi dang thanh phan quén 4o thir tur.

Trong vi du khéc, thanh phan qudn 4o thir ba 1a thanh phan quan 4o bd sung
dugc mua béi hodc duge tang cho tai khoan ngudi ding khéc ngodi thanh phin
quén ao méc dinh. Hoat dong thay thanh phén quz“m 40 c6 thé 12 hoat dong huy
b6 mac thanh phan quin 4o thir ba. Pap lai hoat ddng huy mic trén thanh phan
que‘“m 4o thir ba, méay khéach thu dugc thanh phﬁn qu?m 40 mdc dinh dudi dang
thanh phin quén 4o thi tu.

Chéng han, thanh phin quén 4o tha ba va thanh phan quén 4o thir tu trong
mg v6i phin quan 4o twong tu, ching han, c4 thanh phan quan 4o thtr ba va thanh

phan quan 4o thir tu 1a 40, hodc c4 hai la quan.
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Bué6c 506: Cap nhat hién thi ciia nhan vét 4o, phin nhén vat thtr hai cta nhén
vét 40 bao gdm thanh phin quin 4o thi tw va thanh phan da phong cach, thanh
phén da phong cach dugc hién thi trong phong c4ch thir hai, va khong diém giao
mb hinh ton tai giita thanh phin quin 4o thir tur va thanh phin da phong céch
tfong phong céch thir hai.

Pap lai viéc diém giao m6 hinh tdn tai giita thanh phan quén 4o thir tu va
thanh phn da phong cach & phong cach thr nhit, may khach xac dinh phong
cach tht hai tir cac phong cach tmg vién cia thanh phan da phong cach; va cap
nhat hién thi nhan vét 4o theo thanh phan quin 4o thir tw va thanh phan da phong
cach & phong cach thi hai.

Chéng han, thanh phin da phong céch 1 thanh phin t6c kidu hime. Nhu
dugc thé hién trén Fig.11, phong cach thir nhat cta thanh phan toc kidu hime bao
g6m phan dubdi ngya 61 va phan téc phia tai 62. Khi thanh phan quén 4o tht tu
64 12 mii ludi trai mém, diém giao m6 hinh ton tai gifta phong cach tht nhit cia
thanh phan téc kiéu hime va thanh phin quén 4o thir tu. Ttc 13, phin dubi ngua
61 s& 15 ra ngoai phia trén ctia mii ludi trai mém, dén dén 18i phd v& mo hinh.

Do vay, may khach tu dong chon phong cach thir hai cia thanh phén téc kidu
hime. Phong c4ch thit hai khong bao gdm phéan dudi ngua 61 nhung bao g6m
phﬁn téc phia tai 62, tic 13, chi phén téc phia tai 62 bi 16 ra khoéi mi ludi trai
mém.

Trong cac vi du néu trén, thanh phin téc duge st dung 1am thanh phin da
phong cach d& mo ta, nhung cc van dé néu trén ciing ¢6 thé tdn tai khi thanh
phin da phong cach 1a thanh phin quan 4o. Chéng han, thanh phan da phong
cach 14 thanh phan 4o choang, thanh phin dim da hoi, thanh phan 4o choang
khong tay da hd, hodc tuong tu. Cac chi tiét khong duge mo ta.

Chéng han, thanh phan quén 4o thir ba va thanh phin quén 4o thir tu 14 tir
cac bd quin 4o khac nhau, tirc 13, thanh phan quén 4o thir ba va thanh phan quan
4o thir tr khong phai tir ciing bd quén 4o.

Dua trén phdn mé ta néu trén, & phuong phép theo phuong 4n thuc hién, cac
phong cach khéc nhau duge néu cho thanh phan da phong cach, do vay khi thay

do1 cdc thanh phén quén 4o khac nhau, néu di€ém giao md hinh ton tai giira thanh
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phan quan 40 méi thay va thanh phin da phong céch trong phong céch thir nha,
thanh phin da phong céch dugc dbi tir phong cach thit hai sang phong céch thir
nhét, c6 thé tranh 15i pha v& mo hinh giita thanh phan da phong cach va thanh
phén quén 4o thir tu.

Céc giai phap k§ thuat ciia sang ché c6 thé duogc sir dung dé hién thi quan 4o
trong truong hop cac thanh phan quén 4o tir cac bd quin 4o khac nhau dugc két
hop. Séng ché d& cap dén ba giai phap k¥ thuat dé giai quyét ba vén d2.

1. Giai phap thay thé mic dinh

Van @& k§ thuat: néu huy bo mic thanh phan quéan 4o thir nhit, m6 hinh ctia
nhan vat 4o khong c6 qun 4o hodc m6 hinh tréng s& dugc hién thi. Do vy, mo
hinh phéi dugc dbi gitra nhiéu thanh phén qun 4o.

Theo céc phuong an thuc hién sang ché, bd quan 40 hoan chinh dugc phan
chia thanh c4c thanh phin quin 4o khac nhau. Mdi bd phan co thé c6 thanh phan
quan 40 mic dinh. Khi ngudi choi chon huy bé mic thanh phén quan 40 thi nhét,
bd phén ctia m6 hinh ba chidu cta nhan vét 4o thiéu quén 4o s& dugc thay thé
bﬁrig thanh phan quan 4o mic dinh.

2. Giai phap so khép thay thé

Van @ ky thuat: nhan vat 40 c6 thé c6 cac bd quan 4o c6 cac phong cach
khac nhau, m3i bo quin 40 bao gdm it nhét hai thanh phén quan 4o. Khi thanh
phén quén 4o thtr nhit duge thay thé bang thanh phin quan 4o thir hai c6 phong
cach khéc, s& ¢6 van dé pha v& mb hinh gy ra béi viéc sdp xép cac thanh phan
¢6 céc kich thuéc khic nhau v6i nhau. Chéng han, thanh phan quan dai duoc
ghép ndi v6i thanh phan chan to (luu ¥ ring thanh phan quan dai khéng duoc
mac trén thanh phan chan to, ma dugc quén 1én xubng), 1am cho nhan vt 4o c6
chéan cuc dai.

Theo céc phuong 4n thuc hién sang ché, cac thanh phén quén 4o va cac bd
phén co thé dugc phan chia thanh cic loai khéac nhau theo chiéu dai, chéng han
loai dai, loai trung binh, va loai ngan. Khi loai dai ctia thanh phan quan 4o dugc
st dung, loai ngén ctia bd phan co thé dugc st dung dé khép ding.

3. Giai phép thay thé phong cach ciia thanh phén da phong cach
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Vin d8 k§ thuat: tham chi thanh phan quéan 4o hoic bd phén co thé c¢6 cing
chiu dai duge khép v6i cac thanh phan khac, ciing c6 thé ¢6 van @ pha v& mod
hinh do phong c4ch hién thi. Ching han, khi téc budc kiéu dudi ngira cao di cing
véi mil ludi trai mém, téc bude kidu dudi ngua cao s€ dugc 10 ra ngoai phén trén
cta mi, ddn dén 16i pha v& m6 hinh.

Theo cdc phwong 4n thuc hién sang ché, cac phong cach hién thi khac nhau
dugce thiét ké cho cing thanh phan quén 4o hodc bd phéan co thé c6 thé bj anh
huéng. Khi loai thanh phan nay duge khép véi cac thanh phan khéc, phong cach
thir nhat bi 4nh hudng s& dugc thay thé bang phong céch thir hai khong bi anh
hudng.

Trong vi du, nhu dugc thé hién trén Fig.12, qua trinh hién thi ctia mé hinh
ba chiéu ctia nhan vét 4o nhu sau.

Tai nguyén mo hinh:

M5 hinh ba chidu ciia nhin vét 40 bao gdm mb hinh xuong chinh va cic md
hinh b6 phan. Chéng han, t4p hop m6 hinh xuong chinh va cdc mé hinh bd phan
danh cho nhén vat nam, va tdp hgp khéc cda mo hinh xuong chinh va cac mo
hinh bd phén danh cho nhén vit nit. M6 hinh xuong chinh bao gém tht ca cac
nit xuong cia xwong chinh va cac khe cta tét ca cic bd phan nay. Chéng han,
bén canh phin than ciia md hinh xuong chinh, cac khe con bao gdm cac khe dau,
cac khe toc, cac khe mii doi dau, cac khe non, cac khe 4o, cac khe quén, cac khe
tay, cac khe tit (v6i chan ho), cac khe gidy, va cac khe bald. Tat ca cac khe duoc
14p v&i cac chi tiét diéu khién lué6i, nhung dit liéu hudi va dit liéu chét lidu ctia
cac chi tiét didu khién Iu6i ban dau bang null. M6t cach tuy chon, md hinh ba
chiéu con bao gbm céc diém dinh truée cia md hinh camera.

M5 hinh thanh phin s& duoc lién két véi niit xuwong va duge xuit ra cling véi
nat xuong. Cac nut xuong clia cdc tai nguyén dugce xudt ra thuong 14 cac nut
xuong trén mé hinh xwong chinh, va ¢6 thé con bao gdm céc nit lién két khac
trén mo hinh xwong khéng phai chinh. Cac nuit nay s& dugc, dudi dang két cdu
nut xwong, 1ip vao hodc d& khoi mé hinh xuong chinh, véi tudi tho ciia thanh
phan nay. Chéng han, tai nguyén téc c6 thé dugc lién két véi nit trén md hinh

xuong khong phai chinh duoc 1ip vao tip 1énh xwong dong.
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Céu hinh m6 hinh:

Mbi m6 hinh thanh phén c6 ID thanh phin, va théng tin, ching han, tén ciu
hinh, t€n m6 hinh, phan loai 1€ thudc, va khe bi chiém. Cac phén loai 1€ thude
cua mo6 hinh thanh phén c6 thé 13 4o, quén, tat, va tuong tu. Co su tuong Ung
gifra khe bi chiém va phén loai 18 thudc ciia mé hinh thanh phin.

Tai va lap rap mé hinh:

Pé hién thi nhan vat 4o, thong tin c4u hinh trong tmg cla cic md hinh thanh
phén cin dugce tai thu duoc theo cic ID thanh phén, va 16gic loai trir 13n nhau
gifta cic mo hinh thanh phén khac nhau dugc x4c dinh theo cac khe bi chiém
trong thong tin cu hinh twrong tmg. Ching han, thanh phan A chiém khe 4o va
khe quan, va thanh phan B chiém khe quin. Khi thanh phin A dugc thay thé bing
thanh phan B, Iuéi ctia tit ca cac khe ctia thanh phan A s& duoc d. Néu cac khe
mac dinh (4o, qu?m, va giay) la tréng sau khi d&, mo hinh tréng s& dugc stir dung
dé thay thé.

Logic tai:

Theo quy tic loai trir 14n nhau cta cac khe, cac thanh phén ¢6 mbi quan hé
loai trir 14n nhau dugc xéc dinh, va thong tin vé cac thanh phan cin duogc tai dugce
tap hop.

Céc tai nguyén ctia mo hinh thanh phan duoc nap. Sau khi tai nguyén ctia tat
ca cac md hinh thanh phan duoc tai, cdc déi twong tai nguyén ciia md hinh Xuong
chinh va m&i mo hinh bd phan dugc khéi tao. Luéi va chit lidu ctia cac d6i trong
tai nguyén ctia mé hinh thanh phan duoc gan cho céc khe twong tmg cia cac dbi
tuong tai nguyén ctia mo hinh xwong chinh. Néu c6 nut xuong méi, can gén lai
céc thanh phan va c4c nit xwong, ngugc lai s& gy ra 15i trong cac hanh dong cia
nhén vat do.

Déi véi cac mo hinh thanh phén da dwoc nap va két hop, can duyét cic mo
hinh thanh phan va chinh sira cac chit liéu va cic mau sic ciia cic mo hinh thanh
phﬁn, dé diéu khién mau da, mau mit, va mau toc.

Fig.13 1a so d6 khdi cua thiét bi hién thi nhan vét a0 theo phuong 4n thuc

hién l4y lam vi du ctia sang ché. Thiét bi c6 thé dugc trién khai dudi dang tét ca
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hozic mot phan ctia may khach (hodc thiét bi ddu cubi). Nhan v4t 4o 12 nhan vit
40 ba chiéu duyra trén mé hinh ba chiéu. Thiét bi bao gdm:

médun hién thi 1320, dugc tao ciu hinh d hién thi nhan vét 4o dudi dang
phén nhan vt thir nhét ctia nhén vat 40 bao gdm thanh phin quén 4o thir nhit va
bd phan co thé thir nhat;

modun tuong tidc 1340, dugc tao cu hinh dé thu thdp thanh ph?in quﬁn 4o
thir hai dép lai hoat dong thay thé thanh phin quén 4o, thanh phan quin 4o tha
nhit va thanh phan quén 4o thir hai twong tmg véi phin quén 40 tuong tu, va
chiéu dai ciia thanh phan quan 4o thi nhit khac v6i chidu dai cia thanh phén
quan 4o thr hai; va

mddun hién thi 1320, duoc tao ciu hinh dé cip nhat hién thi nhan vat 4o duéi
dang phan nhén vét thir nhat ctia nhan vat 40 bao gdm thanh phin quin 4o tha
hai va b phan co thé thir hai duoc lién két v6i nhau, trong d6 chidu dai cta b
phan co thé thir hai khac véi chiéu dai ctia bd phan co thé thir nhét, sao cho chidu
dai chi cia phan nhan vét thir nhit van khéng ddi hodc thay ddi theo gi4 tri nhé
hon ngudng.

Trong thiét ké tuy chon ctia sang ché, mddun hién thi 1320 dwoc tao ciu hinh
dé xé4c dinh, dap lai that chiéu dai ctia thanh phin quin 4o thir hai khac véi chidu
dai ctia thanh phan quan 4o tha nhat, bd phan co thé thir hai tir cic bo phan co
thé tmg vién ctia phan nhén vat thir nhét theo chidu dai ctia thanh phin quin 4o
thir hai va chidu dai chi ctia phin nhan vét thir nhét; va cap nhat hién thi nhan vat
40 theo thanh phan quan 4o thi hai va bd phan co thé thir hai.

Trong thiét ké tuy chon ctia sang ché, modun hién thi 1320 dugc tao ciu hinh
dé xac dinh hiéu sé gitra chiéu dai chi ciia phan nhan vt thir nhét va chiéu dai
cua thanh ph?m quén 4o thir hai; va xéc dinh b phén co thé thi hai c6 chiéu dai
gan nhu bang hiéu sd tir cac bd phan co thé tmg vién ctia phan nhén vat thir nhat.

Trong thiét ké tuy chon ctia sing ché, thanh phin quan 4o th nhét 12 thanh
phan 40 ngén tay, bd phan co thé thir nhét 13 thanh phn c4nh tay to, thanh phén
quén 4o tht hai 12 thanh phan 4o dai tay, va bd phan co thé thir hai 1a thanh phan
cénh tay nho; hodc, thanh phdn quin 4o tha nhit 1a thanh phén 40 dai tay, bo
phan co thé thir nhit 14 thanh phan canh tay nho, thanh phan quin 4o th hai la
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thanh phan 4o ngén tay, va bd phan co thé thi hai 13 thanh phén canh tay to; hoic,
thanh phan quan 4o thir nhét 13 thinh phan quan quén soéc hoic thanh phin vay
ngén, bd phan co thé thtr nhét 1a thanh ph?m chén to, thanh phﬁn quén 4o thir hai
1a thanh phin quin dai hodc thanh phan vay dai, va bd phan co thé thir hai 1a
thanh phan chan nhé; hoic, thanh phin quén 4o thir nhit 12 thanh phin quan dai
ho#c thanh phin vay dai, bd phén co thé thi nhét 13 thanh phan chan nhé, thanh
phén quén 4o th{ hai 1a thanh phan quén so6c hodc thanh phan vay ngin, va bo
phan co thé thir hai 13 thanh phén chan to.

Trong thiét ké tuy chon clia sang ché, modun turong tac 1340 dugce tao ciu
hinh dé thu thap, dép lai hoat dong chon trén céc thanh phan quin 4o Gmg vién,
thanh phin quén 4o duoc chon dudi dang thanh phin quan 4o thir hai.

Trong thiét ké tuy chon cia sang ché, modun turong tac 1340 duge tao cdu
hinh dé thu thap, dap lai hoat dong huy mic trén thanh phin quan 4o thir nhét,
thanh phin quin 40 mic dinh du6i dang thanh phan quan 4o thit hai.

Trong thiét ké tuy chon ctia sang ché, phan nhan vAt thit hai ctia nhan vat 4o
bao gdm thanh phan quin 4o thi ba va thanh phan da phong cach, va thanh phan
da phong cach dugc hién thi trong phong cach thir nhat.

Mbdun turong tac 1340 dugc tao cdu hinh dé thu thip thanh phén quén 4o
thir tr d4p lai hoat dong thay thé thanh phan quan 4o, diém giao md hinh ton tai
gifta thanh phan quédn 4o tht tur va thanh phan da phong cach trong phong cach
thtr nhét.

Mbdun hién thi 1320 dugc tao ciu hinh d& cip nhat hién thi nhan vit 4o,
phin nhan vat thtr hai ciia nhan vat 4o bao gdm thanh phén quin 4o thir tr va
thanh phan da phong cach dugc lién két v6i nhau, thanh phan da phong cach
being duge hién thi trong phong cach thir hai, va khong diém giao m6 hinh nao
tdn tai giita thanh phan quin 4o tht tu va thanh phan da phong cach trong phong
cach thtr hai.

Trong thiét ké tuy chon ciia sang éhé, modun hién thi 1320 dugc tao ciu hinh
dé xéc dinh, dép lai viéc diém giao md hinh tdn tai gitta thanh phan quﬁn ao thir
tur va thanh phan da phong cach trong phong cach thtr nhét, phong céch thir hai

tir c4c phong cach g vién ciia thanh phan da phong céch; va cdp nhat hién thi
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ctia nhan vat 4o theo thanh phin quén 4o thir tw va thanh phin da phong cach
trong phong céch thir hai.

Thiét bi hién thi nhan vt 4o theo céc phuong 4n thuc hién néu trén duoc
minh hoa véi vi du vé& cdc mbdun chirc nang néu trén. Trong mg dung thuc, céc
chirc ning c6 thé duoc gan cho cdc modun chire ning khac nhau theo cac yéu
cau. Tire 13, cAu triic bén trong cua thiét bi c6 thé dugc phén chia thanh cdc m&dun
chtrc nidng khac nhau, dé thuc hién tit ca hodc mét sb chirc nang néu trén. Ngoai
ra, thiét bi hién thi nhan vit do theo cac phuong 4n thuc hién néu trén chia sé
cuing khéi niém véi cc phuong 4n thuc hién ctia phuong phap hién thi nhan vt
40. D61 voi qua trinh trién khai cu thé cua thiét bi, c6 thé tham khéo cac phuong
4n thue hién phuong phap. Céc chi tiét khéng dugc md ta lai & day. |

Sang ché con d& cép dén thiét bi ddu cudi. Thiét bi dau cudi bao gdm bd xir
1y va bd nhd. Bo nhé luu trit it nhit mot 1énh. [t nhat mot 1énh duge nap va duge
thire thi bing bo xit 1y dé thuc hién phuong phép hién thi nhan vét 4o theo cac
phuong 4n thuc hién phuong phép néu trén. Thiét bi dau cudi c6 thé 13 thiét bi
dau cudi trén Fig.14 dudi day.

Fig.14 12 so db khéi cu tric cia thiét bi ddu cudi 1400 theo phwong 4n thuc
hién 14y 1am vi du cia sang ché. Thiét bi dau cubi 1400 c6 thé 1a: dién thoai thong
minh, may tinh bang, may phat MP3, may phat MP4, mdy tinh notebook, hodc
mAy tinh d& ban. Thiét bj ddu cubi 1400 ciing c6 thé 1a thiét bi ngudi dung, thiét
bi du cudi di dong, thiét bi dau cudi may tinh xach tay, thiét bi ddu cubi dé ban,
hodc tuong tu.

N6i chung, thiét bi dau cubi 1400 bao gbm bo xtr Iy 1401 va bd nhé 1402.

Bo xtr ly 1401 c6 thé bao gdm mot hodc nhiéu 131 xtr 1y, ching han, bd xir Iy
4 161 hodc bd xir Iy 8 15i. Bo xtr Iy 1401 c6 thé dugc trién khai trong it nhat mot
trong bd xi Iy tin hiéu sd (digital signal processor, DSP), méng cbng dang truong
14p trinh dugc (field-programmable gate array, FPGA), va mang 16gic 14p trinh
duoc (prograrnrhable logic array, PLA). Bo xir ly 1401 ciing c6 thé bao gdbm bo
xtr Iy chinh va bd ddng xir ly. BO xtr Iy chinh duoc tao ciu hinh dé xir Iy di liéu
& trang thai dong, ciing duoc goi 1a khbi xir Iy trung tdm (central processing unit,

CPU). B6 ddng xir Iy 12 b xit Iy tiéu thu cong sudt thip duge tao cdu hinh dé xur
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ly dit liéu & trang thai chd. Theo mot sb phuong 4n thuc hién, b xir Iy 1401 cé
thé duoc tich hop véi khéi xir Iy dd hoa (graphics processing unit, GPU). GPU
dmjc tao ciu hinh dé két xuit va v& noi dung can duogc hién thi béng man hinh
hién thi. Theo mdt s phuong an thue hién, bd xir Iy 1401 cling ¢6 thé bao gdm
bd xir Iy tri tué nhén tao (artificial intelligence, AI). Bo xtr Iy AI dugc tao cdu
hinh d xir Iy hoat dong tinh toan lién quan dén hoc may.

Bo nhé 1402 c6 thé bao gdm m6t hogc nhidu phuwong tién huu trit may tinh
doc dugc c6 thé 1a bit bién. B6 nhd 1402 ciing c6 thé bao gdm bd nhé truy xuit
ngAu nhién cao tdc va bd nha bét bién, ch?mg han mot hodc nhiéu bd luu trix dia
tir hodc bd luu trit nhanh. Theo mdt sd phuong an thuc hién, vit ghi méy tinh
doc duoc bét bién trong bd nhé 1402 dugc tao cdu hinh dé lwu trit it nhit mot
1énh, va it nhat mot 1énh duge sir dung dé duoc thuc thi bang bd xir Iy 1401 dé
thuc hién phuong phép hién thi nhan vat 4o theo cac phuong 4n thuc hién phuong
phép ctia sang ché.

B0 nhé con bao gém mét hodc nhidu chuong trinh. Mét hodc nhiéu chuong
trinh dugc luu trit trong bd nhé. Mot hodc nhiéu chrong trinh bao gdm chuong
trinh thuce hién phuong phép hién thi nhén vat 4o theo cac phuong an thyce hién
sang ché.

Sang ché dé cap dén vat ghi may tinh doc dugc. Vat Iuu trir s& luu trit it nhét
mot 1énh. [t nhat mot 1énh duoc nap va dugce thuce thi béng bo xr ly dé thuc hién
phuong phap hién thi nhan vét 4o theo cic phuwong 4n thuc hién phuong phép
néu trén.

Sang ché con dé cap dén san phim chuong trinh may tinh hodc chuong trinh
mdy tinh. San phdm chuong trinh may tinh hodc chuong trinh may tinh bao gém
Iénh may tinh, va 1énh may tinh dugc luu trit trong vat ghi méy tinh doc duge.
Bd xr 1y cda thiét bi mady tinh doc Iénh mdy tinh tir vat ghi may tinh doc dugc,
va thue thi 1énh may tinh, dé khién thiét bi may tinh thuc hién phuong phap hién

thi nhan v4t 4o theo phuong 4n bit ky trong cac phuong 4n thuc hién néu trén.
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YEU CAUBAO HQ

1. Phuong phap hién thi nhan vét a0 ba chiéu (3D), duoc 4p dung cho thiét bi
diu cudi, nhin vat 4o 3D dua trén md hinh 3D, va phuong phép bao gdm cac
budec:

hién thi nhan vat 4o 3D, phan nhé4n vét dich trén nhén vét 4o 3D bao gdm
thanh phan quén 4o ban d4u va thanh phan da phong cach dugc lién két véi thanh
phan quin 40 ban dau, thanh phin da phong cach duoc hién thi nhu 1a phong
cach tht nhét;

thu dugc thanh phan quén 4o dich dép lai 1énh thay thé thanh phin quén 4o
thir nhat, diém giao kiéu mAu tdn tai gifta thanh phan quin 4o dich va phong céch
thtr nhét; va

cép nhat hién thi phan nhan vat dich dé thuc hién thay thé thanh phan quén
40 thir nhat, phin nhan vit dich trén nhén vat 40 3D bao gdm thanh phin quin
40 dich va thanh phin da phong cach, thanh phan da phong cch duogc hién thi
nhu 13 phong cach thir hai, va khong ton tai giao kiéu mau gitra thanh phin quin
o dich va phong cach tha hai.
2. Phuong phép theo diém 1, trong d6 phan nhéan vat thir nhét trén nhan vat 4o
3D bao gdm phan quan 4o thi nhit va phén than tha nhét, va phuong phép con
bao gdm cac bude:

thu dugc thanh phan quan 4o thir hai dép lai 1énh thay thé thanh phén quin
4o thit hai, phan quin 4o thir nhét va thanh phan quén 4o thir hai twong tmg véi
cting phan qudn 4o, va do dai ctia phin quin 4o thir nhat khic v6i do dai cia
thanh phan quéan 4o thir hai; va

cép nhat hién thi phan nhan vét thir nhat dé thuc hién thay thé thanh phén
quén 4o thi hai, phin nhan vat thir nhit trén nhan vét 40 3D bao gdm thanh phan
quan 4o thir hai va thanh phan than thir hai, va d6 dai cia thanh phin thin tht
hai khac v6i do dai ctia phan than thir nhit, trong d6 d6 dai cia phin nhan vat
thir nhat van khong dbi hozic thay ddi theo gia tri nhé hon ngudng khi hoan thinh
thay thé thanh phin quan 4o th{ hai.
3. Phuong phép theo diém 2, trong do viéc cdp nhat hién thi phén nhan vét thi
nhét dé thyc hién thay thé thanh phan quén 4o thtr hai bao gbm céc budc:
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x4c dinh thanh phén than thir hai tir nhiéu thanh phan than tmg vién ctia phin
nhén v4t thir nht theo d6 dai cia thanh phan quén 4o thir hai va d6 dai cia phan
nhén vat thtr nhét; va

cap nhat hién thi phdn nhan vat thir nhit dé thuc hién thay thé thanh phan
quén 4o thir hai theo thanh phan quén 4o thir hai va thanh phan than thir hai.
4. Phuong phép theo diém 3, trong d6 viéc x4c dinh thanh phan than th hai tir
nhiéu thanh phéan thén (mg vién ctia phan nhén vat thir nhat theo d6 dai cia thanh
phén quén 4o thtr hai va d dai ctia phin nhan vét thir nh4t bao gdm céc bude:

x4c dinh hiéu sb gitta d9 dai ctia phan nhan vat thir nhat va d9 dai ciia thanh
phén quan 4o thit hai; va

xdc dinh thanh phén thin thir hai c6 d6 dai gin nhit v6i do 1éch tir nhiéu
thanh phan than (mg vién ctia phan nhan vat thir nhét.
5. Phuong phép theo diém 2, trong d6 phan quan 4o thir nhét 13 thanh phan 4o
tay ngén, phan than thir nhat 1a thanh phan canh tay trén, thanh phan quan 4o thir
hai 12 thanh phén 4o dai tay, va thanh phan thn thi hai 12 thanh phén cing tay;
hodc

phan quén 4o thir nhat 1a thanh phéan 4o dai tay, phan than tha nhét 13 thanh
phén céng tay, thanh phin quéan 4o th{r hai 1a thanh phan 4o tay ngin, va thanh
phén than thi hai 14 thanh phan cénh tay trén;

hoac

phin quin 4o thtr nhét 12 thanh phin quan ngin hoic vay ngin, phan thin
thir nhat 1a thanh phan bip dui, thanh phan quan 4o th hai 14 thanh phan quén
dai hodc vay dai, va thanh phan thn thir hai 14 thanh phin bip chan;

hodc

phdn quén 4o thtr nhét 14 thanh phan quin dai hodc vay dai, phan than thir
nhét 1a thanh phan bip chén, thanh phan quan 4o thit hai 14 thinh phan quan ngin
hoic vay ngén, va thanh phan than thit hai 14 thanh phan bip dui.
6. Phuong phap theo diém 2, trong d6 viéc thu dugc thanh phan quéan 4o thir hai
dap lai 1énh thay thé thanh phan quan 4o thi hai bao gdm buéc:

d4p lai thao tac chon trén céc thanh phan quan 4o Ung vién, thu dugc thanh

phan quén 40 dugc chon lam thanh phan quan 4o thit hai.
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7. Phuong phép theo diém 2, trong d6 viéc thu duge thanh phan quin 4o thit hai
d4p lai Iénh thay thé thanh phin quén 4o thir hai bao gdm buée:

d4p lai thao tac hiiy bd mic trén phan quén 4o thir nhét, thu duge thanh phan
quén 4o mic dinh 1am thanh phan quan 4o thtr hai.
8. Phuong phap theo diém 2, trong d6 d6 dai cia thanh phéan than thir hai khac
v6i d0 dai ctia phin than thir nhat, va trong d6 do dai ctia phdn nhén vt thir nhét
van khong dbi hoic thay dbi theo gia tri nho hon ngudng khi hoan thanh thay thé
phén quan 4o thir nhét.
9. Phirong phép theo diém 1, trong d6 viéc cap nhat hién thi ph?m nhén vit dich
@& thuc hién thay thé phan quan 4o thi nhit bao gdm cac budc:

khi c6 tdn tai diém giao kidu mau gitra thanh phin quin 4o dich va thanh
phén da phong cach cia phong cach thir nhét, x4c dinh phong cach thit hai tir
nhiéu phong cach tng vién cua thanh phan da phong cach; va

cap nhat hién thi phan nhan vat dich dé thuc hién thay thé phan quan 4o thir
nhét theo thanh phén quin 4o dich va thanh phin da phong cach ciia phong cach
thir hai.
10. Thiét bi hién thi nhan v4t 4o ba chiéu (3D), nhan vt 40 3D dya trén mé hinh
3D, va thiét bi bao gdm: bo xir Iy va bd nhd, bd nhé luu trix it nhit mot 1énh, it
nhit mot chuong trinh, tip m3, hodc tap 1énh, it nhdt mot 1énh, it nhat mot chuong
trinh, tdp m4, hodc tdp 1énh dang dugc nap va duge thuc thi bsi bd xtr ly dé:

hién thi nhan vat 4o 3D, phén nhan vat dich trén nhan vat do 3D bao gém
thanh phan quin 4o ban d4u va thanh phan da phong cach duc_rc. lién két v&i thanh
phin quin 40 ban diu, thanh phin da phong cich dugc hién thi nhu 1a phong
cach thir nhét;

thu dugc thanh phan quéan 4o dich d4p lai 1énh thay thé thanh phan quén 4o
th nhét, diém giao kiéu mAu ton tai giira thanh phan quan 4o dich va phong cach
thtr nhit; va

cap nhat hién thi dé thuc hién thay thé thanh phan quén 4o thir nhit, phin
nhan vat dich trén nhin vét 40 3D bao gbém thanh phin quén 4o dich va thanh
phin da phong cach, thanh phan da phong cich duge hién thi nhu 13 phong cach
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thir hai, va khong ton tai giao kiéu mau gifta thanh phin quin 4o dich va phong
cach thir hai.
11. Thiét bi theo diém 10, trong do ph?m nhén vat thtr nhét trén nhan vét 40 3D
bao gébm phin quan 4o thir nhit va phin than thir nhit, va bcf)y xtt ly duge tao cdu
hinh dé:

thu dugc thanh phan quan 4o thir hai dap lai Iénh thay thé thanh phan quin
4o tht hai, phin quan 4o thtr nhét va thanh phin quin 4o thir hai twong ung voi
ciing phan quin 4o, va d6 dai cia phin quin 4o thir nhit khac v6i do dai cua
thanh phan quan 4o thi hai; va

cip nhat hién thi phan nhan vat thir nhit dé thuc hién thay thé thanh phén
quén 4o thtr hai, phdn nhan vat thir nhit on nhén vat 40 3D bao gdm thanh phin
quan 4o th hai va thanh phin thin thir hai, va do dai coa thanh phén than thir
hai khic véi @6 dai cia phan than tha nhat, trong d6 d6 dai ctia phin nhan vat
thir nhit vin khong d6i hosc thay ddi theo gia tri nhd hon ngudng khi hoan thanh
thay thé thanh phan quén 4o tht hai.
12. Thiét bi theo diém 11, trong d6

bo xir Iy duge tao cdu hinh dé xac dinh, khi d6 dai ctia thanh phdn qudn 40
thir hai khac véi d9 dai ciia phdn quin 4o thir nhit, thanh phan than thi hai tr
nhiéu thanh phén than Gmg vién ctia phin nhan vt thtr nhét theo do dai ciia thanh
phan quan 4o thir hai va d¢ dai cia phan nhén vat thir nhét; va cip nhét hién thi
@& thyc hién thay thé thanh phan quén 4o thtr hai theo thanh phin quan 4o thu
hai va thanh phan than th{ hai.
13. Thiét bi theo diém 12, trong d6 bd xr ly con dugc tao cAu hinh dé xéc dinh
hiéu sb gifta 6 dai ctia phin nhén vt thir nhit va d6 dai cia thanh phén quin 40
thir hai; va x4c dinh thanh phan than thir hai c6 d6 dai gan nhét v6i do 16ch tir

“nhiéu thanh phén than tmg vién ctia phan nhén vat thir nhit.

14. Thiét bi theo diém 12, trong d6:

phén quan 4o thir nhat 12 thanh phén 4o tay ngén, phin than tht nhit 1a thanh
phan canh tay trén, thanh phén quén 4o th{ hai 13 thanh phan 40 dai tay, va thanh
phan than thir hai 12 thanh phén cing tay;

hoac
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phan quén 4o thir nhét 13 thanh phin 4o dai tay, phan than thir nhit 12 thanh
phan cing tay, thanh phan quén 4o thir hai 13 thanh phan 4o tay ngén, va thanh
phén than thir hai 12 thanh phan canh tay trén;

hodc

phdn quin 4o thir nhét 13 thanh phin quin ngin hoic viy ngan, phan than
thir nht 12 thanh phn bip dui, thanh phan quin 4o thi hai 13 thinh phan quén
dai hodc vdy dai, va thanh phén than thir hai 1a thanh phan bép chan;

hodc 7

phdn quin 4o thir nhit 1 thanh phin quan dai hodc vay dai, phan than thtr
nhét 12 thanh phan bép chén, thanh phin quin 4o thit hai I4 thanh phan quan ngén
hodc vay ngén, va thanh phén than thi hai 1a thanh phan bip dui.
15. Thiét bi theo diém 11, trong d6 bo xir Iy con duge tao cAu hinh dé thu dugc,
dép lai thao tac chon trén céc thanh phan quéan 4o ting vién, thanh phan quin 4o
duoc chon lam thanh phén quan 4o thit hai.
16. Thiét bi theo didm 11, trong d6 bod xit Iy con dwoc tao cau hinh dé thu duoc,
d4p lai thao tac hiiy bé mic trén phan quéan 4o thir nhét, thanh phan quan 4o mic
dinh 1am thanh phan quan 4o thi hai.
17. Thiét bi theo diém 10, trong d6 bd xi Iy con duge tao cdu hinh dé xéc dinh,
khi c6 tdn tai diém giao kiéu mau gitra thanh phan quan 4o dich va thanh phén
da phong cach of phong cach thir nhét, phong cach thir hai tir nhiu phong cach
g vién cua thanh phin da phong cach; va cap nhat hién thi dé thuc hién thay
thé phin quén 4o thir nhat theo thanh phan quan 4o dich va thanh phan da phong
cach cua phong céch thir hai.
18. Vat ghi may tinh doc duoc bét bién, Iuu trit it nhat mot 1énh, it nhdt mot
chuong trinh, tdp ma, hodc tép 1énh, it nhét mot 1énh, it nhit mot chuong trinh,
tip ma, hodc tip 1énh dang dugc nap va duge thuc thi bdi b xtr ly dé trién khai:

hién thi nhan vat 4o ba chiéu (3D), phan nhan vt dich trén nhan vit a0 3D
bao gdm thanh phin quin 4o ban diu va thanh phan da phong cich dugc lién két
v6i thanh phan quin 4o ban d4u, thanh phan da phong cich dugce hién thi nhu 14
phong céch thir nhit;

31

31/41



48452

thu dugc thanh phin quin 4o dich dép lai 1énh thay thé thanh phan quan 4o
thir nhét, diém giao kiu mAu ton tai gitta thanh phan quén 4o dich va phong cach
thir nhét; va

cép nhat hién thi phﬁn nhén vat dich dé thuc hién thay thé thanh ph?m quﬁn
40 thir nhét, phén nhan vat dich trén nhan vit 4o 3D bao gém thanh phﬁn quén
4o dich va thanh phan da phong cach, thanh phan da phong cach duoc hién thi
nhur 12 phong cach thir hai, va khong ton tai giao kiéu mau gitta thanh phan quin
4o dich va phong céch thi hai.

19. Vat ghi may tinh doc dugc bét bién theo diém 18, trong d6 phan nhan vt thir
nhét trén nhan vat a0 3D bao gdm phin quin 4o thir nhit va phan than thir nhét,
va b xtt Iy duge tao cdu hinh dé:

thu duge thanh phin quén 4o thi hai dép lai 1énh thay thé thanh phin quin
40 thr hai, phin quén 4o thir nhét va thanh phin quan 4o thir hai tuong tmg véi
cing phin quin 4o, va do dai ctia phan quin 4o thir nhét khac véi do dai cta
thanh phan quan 4o thir hai; va

cap nhat hién thi phin nhén vat thi nhét ¢é thuc hién thay thé thanh phin
quén 4o thir hai, phdn nhén vat thir nhat trén nhan vat 4o 3D bao gbm thanh phin
qun 4o thtr hai va thanh phan than thir hai, va d6 dai cta thanh phan than thu
hai khédc v&i d dai ctia phin than thr nhét, trong d6 d6 dai ctia phin nhén vat
thir nhét vin khong dbi hodc thay ddi theo gié tri nhé hon ngudng khi hoan thanh
thay thé thanh phan quan 4o thi hai.

20. Vat ghi mdy tinh doc duogc bét bién theo diém 19, trong d6 viéc cap nhat hién
thi phin nhén vét thir nhét dé thuc hién thay thé thanh phan quén 4o thir hai bao
gbm cac bude:

x4c dinh thanh phén than thi hai tir nhiéu thanh phén than ‘g vién ctia phin
nhan vat thir nhét theo d6 dai ciia thanh phan quan 4o thi hai va d6 dai ctia phan
nhén vt thir nhat; va

cap nhat hién thi phin nhén vét thir nhét dé thuc hién thay thé thanh phin
quan 4o thir hai theo thanh phan quén 4o th{r hai va thanh phan than thir hai.
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Hién thi nhan vit do dudi dang phan nhan vét thir nhét ciia nhén vit 4o bao gbm thanh 302
phin quén o thr nht va bg phan co thé thir nhét -
v 304

Thu duoc thanh phan quén 4o thir hai dap lai hoat dong thay thé thanh phan quén 4o, o
thanh phan quén do thit nhat va thanh phan quéan 4o thi hai fwong ¥ng v6i phan guén 4o
foong tr

X
Cép nhét hién thi cta nhan vét do dudi dang phén nhén v4t the nhit ciia nhin vat 4o bao “j,(}{’
¢Om thanh phan quan 4o thir hai va bd phén co thé thit hai
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Hién thi nhén vit 4o dudi dang phén nhén vat thit nhit cia nhan vit o bao gdm thanh phan

quén o thit nhét va bd phan co thé thi nhit

Thu deroe thanh phan quan 4o thit hai d4p lai hoat dong thay thé thanh phin quén do

v

Xdc dinh, dép lai viée chiu dai cia thanh phan quén do thir hai khdc v6i chidu dii cia
thanh phan quan do thir nhét, bg phén co the th hai tir cdc b phén co theé g vién cia
phan nhén vit thit nhat theo chiéu dai cta thanh phan quéan 4o thit hai va chiéu dai chi cia

phén nhén vt thir nhat

Cép nht hién thi cta nhén vét 4o theo thanh phan quén 4o thi hai va bg phan co thé thir
hai, phén nhén vt thir nhat cta nhén vt 4o bao gom thanh phan quan do thit hai va bd phén
co thé thi hai

Fig.5
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9
Hién thi nhin vit 4o, phan nhén vat thit nhit cda nhan vit do bac gbm thinh phazz quén do thir bava thanh phin da /5?“
phong cich v thinh phin da phong cich dugc hifn thi 13 phozs.g céch th nhit
. 7
Thu duoc thinh phan quzm 4o thir tw Géap lai hoat 3ong thay thé thanh phin quin 4o, ¢iém giao mé S04
hinh ton tai gitra thinh phén quén 4o the fr va thanh phaﬁ da phong cach trong phong cich thi nhét -
v
C#p nhit hién thi cia nhén vét 4o, phin nhén vat thir hai ciia nhan vit 40 bao gbm thanh phén quén 4o
thi® tr va thanh phan da phong céch, thanh phén da phong cach duge hién thi trong phong cach thiz 506
hai, v khong diém giao md hinh tOn tai gitta thanh phén quan do thi fir va thanh phan da phong cich —:/
frong phong céch thir hai
Fig.10
43 Phong thay d6 , / @
61 Mua s&m
) 62 (B
FaRIC Trang phuc ciu cé: Wt“\ﬁ/ Thidt ke
: phykientée g S%¢  phong cach
% Trang phuc chudn bi
2 phu kién toc
AN . . 63
r Trang phuc dién kinl: - 1/
@ @/ phy kién t6c @
_|i® & [Phu] trang phyc thuy thit (Guoc ] (@
N xép hang)
{e - 2 - i s 5,
|z § » ;,: \ Trang phuc the thao- phy kién toc 1
S Phong thay dd /
,'Q 5 @ Trang phuc cau c&: )
A phu kién toc
é F @ Trang phuc chudn bi:
@ phu kién t6c
. ° @ Trang phuc dién kinh:
Q phu kién toc
° [Phu] trang phuc thuy th (duoc |
[ 73 || S xépbmg)
1w, ( rQ Trang phuc thé thao: phu kién tée ) ] Fig 11
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Phén loai Thén, dau, téc, mi 4oi d4u, mi, 40, quin, tay. tit, gy, bald

khe

Quy tic logi
freclacdC \[An nhay oifra cdc thinh phin

Quy tic md hinh irng: Ao, quan, va giay 14 chuén cho md hinh tréng. Néu c6 mdi quan
hé loai trir in nhau, ching s& droc foai bd cho mé hink tréng

Phin chia khe: Toong ty phén logi, nhung céc khe duroe st dung 38 xi& I togic Togi triy

Khe trong tir ed thé bi chiém rxeng bot mot thanh phan

Chi tiét
k¥ thuat

Chino han- 4o lidn quan ¢b 4o va guan. e 12 khone b Lhe uuan rifne

Quy tic Iip rip. Néu cac thanhphm don duoc Bp rip vao co chu da thanh phin can duec mic hoic
cai cimg bic, l6gic x& i cidng nhr thanh phin don

Nap xgong
Nap thén

Nap hoat anh
Phin thin

Cac ¢iém Ginh trudce cia mé hinh camera

Tién nap thinh phin
Nap thanh . = -

phan |Ludi thanh phin droc thay thé vao than duge tao trude

So khép va tip hop cdc nit xrong thinh phin vi mé hinh xvong chinh, gén cde
gid tri cho mang ¢6 cdc ndt xwrong cia mé hinh xuong chinh

Miu da, miu toc, miu mat .

Se khép  Chinh sira cdc thiét lap mau fwonp Gnp wéi chat ligu

miv  _ |Ban G trdn méu toe )

Chinh stea cdc ban 46 tron mau firong ag véi chat liéu

Fig.12
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