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(57) Sang ché d xuit phuong phap va thiét bi dé hién thi anh méi truong 4o, bd
phén, va vit ghi. Phuong phép bao gém céc bude: hién thi giao dién ngudi ding
(UI), UI bao gdm 4nh moéi trudng 40 va bd didu khién chiéu thic banh xe, anh
mdi trudng 4o 12 anh thu dugc bing cach quan sat moi trudng 4o tir phdi canh
quan sat twong (mg v6i nhan vét 4o thir nhét, va bd didu khién chiéu thirc banh
xe 12 b diéu khién dugc tao cu hinh dé thi trién chiéu thirc c6 huéng; nhan hoat
dong thi trién chiéu thirc trén bd didu khién chiéu thirc banh xe; va bo qua viée
hién thi bd chi bao chiéu thirc trong anh mdi trudng ao dép lai viéc hoat dong thi
trién chiéu thirc 13 hoat dong thi trién nhanh va tén tai nhan vét do tht hai duoc
chon, bo chi bdo chiéu thirc dugce tao cAu hinh dé chi bao it nhit mot trong s
huéng ngim cia chiéu thirc c6 hudng va ving thi trién. Giai phap theo sang ché
c6 thé giam b6t vise hién thi bd chi bao chiéu thirc trong mot sd trudng hop

khong can thiét, nher 6 giam bét nhiéu ddi véi anh moéi trudng ao.

602
Hién thi giao dién ngudi dung (UT), Ul bao gbm anh mdi trudng do va b dicukhien |~
chiéu thire banh xe
v
Nhién duge hoat dong thi tridn chiéu thitc trén bd didu khién banh xe ‘304
v
B qua viéc hién thi bd chi bao chiéu thirc trong anh mdi trrdng ao dap lai viée hoat 606
d6ng thi trién chiéu thitc 1a hoat dong thi trién nhanh va t0n tai nhan vat do thir hai duge —
' chon
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Linh vwre k§ thuat dwgc dé cip
Céc phuong 4n cia sang ché lién quan dén linh vuc cong nghé may tinh va
internet, va cu thé 13, dn phuong phéap va thiét bi dé hién thi anh méi truong 2o,

bd phén dién tr, va vat ghi.

Tinh trang k§ thuét ciia sing ché

Trd choi chién d4u 14 trd choi ma trong d6 nhidu tai khoan ngudi ding tranh
dAu trong ciing canh. Theo tily chon, trd choi chién dau c6 thé 14 trd choi ddu
truomg true tuyén nhidu ngudi choi (multiplayer online battle arena - MOBA).

Trong trd choi MOBA dién hinh, anh méi trudng 4o duge hién thi trén may
khach 13 anh thu duge bang cach quan sat mdi truong do bang cach st dung nhan
vét a0 thir nhat 1am trung tAm quan sat. Nguoi ding ¢ thé diéu khién nhan vt
40 thir nht dé thi trién chiéu thirc theo huéng duogc chi dinh d tin cong nhén
vét 40 dbi dich theo huéng dugc chi dinh. Khi ngudi dung didu khién nhén vat
40 thir nhit dé ngém theo hudng dugce chi dinh hoac vung dugce chi dinh, thi bo
chi bo chiéu thirc duoc hién thi trén anh maéi trudong d0. Bo chi bao chiéu thire
duoc tao cdu hinh dé thé hién cho ngudi dung hudng tdc dong va vi tri tdc dong
cia chiéu thire sau khi chiéu thire duge thi trién. Néu nhan vat 4o dbi dich nim
trong khoédng tdc dong dugc chi bdo bdi bd chi bdo chiéu thire, thi trong trurong
hop nay, ngudi ding diéu khién nhan vat 4o thir nhat dé thi trién chiéu thie, va
nhan vit ao thtr nhét ¢6 thé tin cong nhan vét 4o ddi dich.

Trong mét sb trudng hop, bd chi bao chiéu thirc can trd viée quan sat anh

mdi trudng 4o duge thuc hién bédi ngudi dung.

Ban chit ky thuit cia sang ché

Céc phuong 4n theo sang ché dé xuat phuong phép va thiét bi dé hién thi anh
mai trudong 4o, bd phén dién tir, va vat ghi, dé giam bét viéc hién thi bo chi bao
chiéu thirc trong mdt sb truong hop khong can thiét, nho d6 giam bt nhidu t6i
anh moi truong 4o. Céc gidi phap k¥ thuat nhu sau.
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Theo mot khia canh cua sang ché, phuong phép hién thi anh méi trudong 4o
duoc dé xuét, bao gém cac budc:

hién thi giao dién ngudi dung (user interface - UI), Ul nay bao gbm anh moi
trudng 40 va bd diu khién chiéu thirc banh xe, anh mdi trudng 4o 1a énh thu
dugc bing cach quan sat moi trudng o tir phéi canh quan s4t tuong tmg v6i nhan
vét 4o thir nhat, va bd didu khién chiéu thirc banh xe 1a bd diéu khién dugc tao
cAu hinh dé thi trién chiéu thirc c6 huéng;

nhan hoat dong thi trién chiéu thirc trén b diéu khién chiéu thirc banh xe;
va

b6 qua viéc hién thi bd chi béo chiéu thirc trong dnh mdi truong 4o dap lai
viée hoat dong thi trién chiéu thirc 1a hoat dong thi trién nhanh va ton tai nhan
vat 4o thtr hai dugc chon, bd chi béo chiéu thire dugc tao cAu hinh dé chi bao it
nhit mot trong s& huéng ngim ctia chiéu thirc c6 huéng va ving thi trién.

Theo khia canh khac cua sang ché, thiét bi dé hién thi anh méi trudng 4o
duoc dé xuét, bao gém:

modun hién thi, duoc tao cAu hinh @& hién thi UL UI nay bao gdm anh moi
trudong 4o va bd diéu khién chiéu thtrc banh xe, &nh mo6i trudng 4o 1a anh thu
dugc bang cach quan sat moi trudng o tir phéi canh quan sat twong tmg v&i nhan
vét o thir nhét, va bd didu khién chiéu thirc banh xe 1a b didu khién duge tao
cAu hinh d8 thi trién chiéu thirc ¢6 huéng; va

mddun tuong tac, dugc tao cAu hinh @& nhan hoat dong thi trién chiéu thic
trén bo diéu khién chiéu thirc banh xe,

m6dun hién thi dugc tao cAu hinh d bo qua viéc hién thi bd chi bao chiéu
thtrc trong anh moi trudong 4o déap lai viéc hoat dong thi trién chiéu thuc 14 hoat
dong thi trién nhanh va ton tai nhan vét do thir hai dugc chon, b chi bao chiéu
thirc duge tao cu hinh dé chi bao it nhit mot trong sé huéng ngam clia chidu
thtrc ¢6 huéng va ving thi trién,

Theo khia canh khac ctua sang ché, bo phan mdy tinh dugc dé xuét, bao gdm
b3 xir 1y va bd nhé, bd nhé luu trit it nhét mot 1énh, it nhét mot chuong trinh, bo
ma hodc tap 1énh, it nhAt mot 1énh, it nhit mot churong trinh, bd ma hodc tap 1énh
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duoc nap va duge thuc thi béi bd xir Iy dé thuc hién phuong phép hién thi anh
mdi tredong 4o duge mo ta trong cac khia canh néu trén.

Theo khia canh khac cia sang ché, vat ghi may tinh doc dugc dugc dé xuét,
vét ghi may tinh doc dugc luu trir it nhét mot 1énh, it nhit mot chuong trinh, b
ma hoic tap 1énh, it nhit mot 1énh, it nhat mot chuong trinh, bd ma hodc tip 1énh
duogc nap va dugce thuc thi bdi bo xir Iy dé thuc hién phuong phap hién thi anh
moi treong 4o duge mo ta trong cdc khia canh néu trén.

Theo khia canh khéc cia sang ché, san phim chwong trinh may tinh dugc ds
xuét, san phdm chuong trinh may tinh, khi chay trén mdy tinh, khién cho may
tinh thuc hién phwong phap hién thi anh méi trudng 4o néu trén.

Céc giai phap k¥ thuat dugc dé xuét theo cac phuong 4n theo sang ché bao
gbm it nhat cac hiéu qua c6 lgi sau day:

Khi hoat dong thi trién chiéu thirc trén b didu khién chiéu thic banh xe 12
hoat dong thi trién nhanh, nhin vat ao thir nhét duge sit dung lam vi tri tham
chiéu trong anh méi trudng 4o dé hién thi by chi bao khoang, va bd chi béo chiéu
thire khong dugc hién thi. Do nhén vat ao thir hai khong duoc chon béi nguoi
dung nhung dugc chon bdi may khach theo quy téc chon dbi tuong tn cong mic
dinh, viéc khong hién thi bo chi béo chiéu thirc khong anh huong dén viéc thi
trién chiéu thirc binh thudng va c6 thé giam tiép tic dong va nhiéu lén bd chi béo
chiéu thirc 1én truong thi gidc cia nguoi dung, nhd do lam tang phan trim thong
tin hiéu qua trong truong thi gidc clia ngudi dung.

M? ta vin tit cdc hinh vé

Nhim md ta cac giai phap k¥ thuét theo cac phuong 4n ciia sang ché mot
cach rd rang hon, cac hinh v& kém theo sau ddy, ma can thiét & mé ta cac phuong
4n, dugc mo ta vin tit dudi ddy. R4 rang 13, cac hinh vé& keém theo trong phin md
ta dudi day chi thé hién mét s phuong 4an theo séng ché, va ngudi c6 hidu biét
trung binh trong linh vuc co thé thu dugc cac hinh v& kém theo khéc theo cac
hinh v& kém theo nay ma khong can céc nd luc sang tao.

FIG. 1 1a so d khéi cta hé théng may tinh theo phuong 4n vi du cua sang

e
A

ché.
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FIG. 2 13 so dd cta cong nghé ddng bo trang thai theo phuong an vi du khac
cta sang ché.

FIG. 3 12 so dd cua cong nghé dong bd khung theo phuong an vi du khac clia
sang ché.

FIG. 4 14 so dd giao dién cia phuong phap hién thi 4nh méi truong 4o theo
phuong an vi du khic cua sang ché.

FIG. 5 14 so dd giao dién cta phuong phap hién thi 4nh méi trudng o theo
phuong an vi du khéc cua sang ché.

FIG. 6 12 luu dd ctia phwong phép hién thi anh mdi trudng 4o theo phwong
4n vi du khéc cta sang ché.

FIG. 7 1a so d6 ctia bd chi bao chiéu thirc mili tén theo phwong 4n vi du khac
clia sang ché.

FIG. 8 12 so dd ciia bd chi bao chiéu thirc ving theo phuong 4n vi du khac
ctia sang ché. ,

FIG. 9 13 luu dd ctia phwong phap hién thi anh moi trudng 4o theo phuong
an vi du khéc cua sang ché.

FIG. 10 12 luu dd cta phuong phap hién thi anh méi trudng o theo phuwong
4n vi du khéc ctia sang ché.

FIG. 11 1a so dd cta giao dién cAu hinh cta bd chi bao chiéu thirc theo
phuong an vi du khic cua sang ché.

FIG. 12 12 so db ctia giao dién cAu hinh ctia quy tic hién thi theo phuong én
vi du khac cia sang ché.

FIG. 13 1a so d6 khéi cia thiét bi dé hién thi anh méi trudng 4o theo phuong
4n vi du khéc ciia sang ché.

FIG. 14 12 so dd khéi cia bd phin mdy tinh theo phuong 4n vi du khéc clia

séng ché.

MO ta chi tiet sang che
Nhim lam cho cac muc dich, céac giai phap k¥ thuét, va cac uu di€ém cta sang
ché 13 rang hon, phan md ta sau déy tiép tuc md ta cac phuwong 4n thyc hién cla

séng ché mot cach chi tiét c6 dua vao céac hinh vé kém theo.
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Pau tién, cac thuat ngit ma duge md ta trong cac phuong 4n theo séng ché
duoc giai thich ngén gon & day.

Moi trrong 4o 1a méi trudng 4o duge hién thi (hoic duge dé xuét) béi tng
dung khi chay trén thiét bi diu cudi. Méi trudong a0 ¢ thé 1a thé giéi dugc mod
phéng cua thé gi6i thuc, hodc c6 thé 13 thé gidi ba chiéu nira hu cAu nira md
phéng, hodc cé thé 1a thé gidi ba chiéu hoan toan hu chu. M6i trudong a0 c6 thé
12 mot méi trudng bit ki trong s méi trudng 4o hai chiéu, moéi truong 40 2.5
chiéu, va méi truong 4o ba chiéu. Theo tly chon, moi truong 4o con duge dung
cho cudc chién méi trudng do gi&a it nhét hai ddi tuong 4o, va c6 cac tai nguyén
40 s&n ¢6 cho it nhit hai d6i tuong 4o trong mdi trudng ao. Theo tuy chon, moi
trurong 40 bao gém viing géc tréi bén dudi va ving goc trén bén phai ma dbi
xmg nhau. Céc dbi tugng o trong hai phe déi dich 1an luot chiém ctr cac ving
nay, va muc dich ctia mdi bén 1a pha huy cong trinh/phdo dai/cin ci/pha I€ dich
sdu trong ving dbi thi dé gianh thing loi.

Déi twong a0 1a d6i tuong chuyén dong dugc trong moi trudng ao. Déi tuong
chuyén dong dugc nay co thé 1 it nht mot trong sb6 nhan vat ao, tha vt 4o, va
nhan vat hoat hinh. Theo tiy chon, khi méi trurong 4o 1a moi trudong 4o 3D, thi
céc dbi twong a0 c¢b thé 1a cac md hinh 3D. Mbi dbi tuong 4o c6 hinh dang va
thé tich trong méi trudng 40 3D, va chiém mot phan khong gian trong méi trudng
40 3D. Theo tuy chon, dbi tugng 4o 1a nhén vat 3D dugc xdy dung dua trén cong
nghé khung xuong ngudi 3D. Déi tuong 40 khodc céc vo boc khac nhau dé thuc
hién céc dién mao khéc nhau. Theo mot sb phuohg an cua sang ché, dbi tuwong
30 c6 thé dugc thuc hién theo cach khéac biang cach st dung md hinh 2.5 chiéu
hozc md hinh 2D. Diéu nay khong bi gi6i han theo phuong 4n ndy cla sang ché.

MOBA 1a d4u truong ma trong d6 cac doi a0 khac nhau trong it nhét hai phe
dbi dich chiém ¢t cac ving ban dd twong tng trong mdi trudng 4o, va tranh dAu
chéng lai nhau bing cach st dung diéu kién chién thing cu thé 1am muc dich.
Céc didu kién chién thang nay bao gém, nhung khong gi¢i han bai, it nhét mot
trong sb chiém linh c4c phao dai hodc phd huy cac phdo dai clia phe dbi dich,
gibt chét cac déi tugng 4o trong phe dbi dich, bao dam su sdng s6t ctia ban than

trong kich ban va thdi gian duge chi 13, tich thu tai nguyén cu thé, va ghi diém
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cao hon dbi thu trong thoi gian dugc chi rd. Déu trudng co thé dién ra trong cac
hiép d4u. Ban d6 gidng nhau hodc cc ban dd khac nhau c6 thé dugc sir dung
trong cac hiép d4u khéac nhau cua trd choi ddu truong. Mdi doi 40 bao gém mét
hodc nhiéu d6i twong o, vi dy, 1 dbi tuong a0, 2 dbi tuong 4o, 3 dbi tuong ao,
hodc 5 dbi trong 4o.

Trd choi MOBA 14 trd choi ma trong d6 mot vai phéo dai duge bb tri trong

mdi trudng 4o, va nhitng ngudi dung trong cac phe khac nhau di€u khién cac doi

tugng 4o dé chién dau trong moi trurdng 4o nham chiém ctr cc phao dai hodc .

pha hiy céc phdo dai cua phe dbi dich. Vi du, trong trd choi MOBA, nhimng
ngudi ding ¢6 thé duge chia thanh hai phe dbi dich. Cac dbi twong o duoc diéu
khién boi nhitng ngudi ding duge phan tan trong mdi trudng 4o dé tranh déu
chéng lai nhau, va didu kién chién thing 12 ph4 hity hogc chiém ctr tat ca cac
phéo dai dich. Troé choi MOBA dién ra trong cac hiép d4u. Thoi khoang ciia mét
hiép déu ctia trd choi MOBA 1a tir thoi diém ma trd choi bat dau t6i thoi diém
ma diéu kién chién thing duoc théa man.

Bo didu khién UT 1a bd didu khién thi gidc hodc phin tir bit ky ma c6 thé
dugc nhin thiy (khéng bao g6m bd hién thi) trong UI ctia Gng dung, vi du, bd
didu khién nhu anh, hdp dau vao, hop van ban, nit bdm, hodc nhan. Mot s6 bd
didu khién UI d4p lai hoat dong ciia nguoi ding, vi du, b diéu khién chiéu thirc,
ma didu khién nhan vat a0 thr nhét dé thi trién chiéu thirc. Nguoi ding kich hoat
bd didu khién chiéu thirc dé diéu khién nhan vt 4o thir nhit dé thi trién chiéu
thirc.

FIG. 1 14 so dd khdi cua hé thdng may tinh theo phuong 4n vi du cia séng
ché. Hé théng may tinh 100 bao gdm thiét bi ddu cudi thtr nhét 110, méy chd
120, va thiét bi dau cudi tht hai 130.

May khéch 111 hd tro moi trudng ao dugc thiét 1ap va chay trén thiét bi dau
cudi thit nhat 110, va may khach 111 c6 thé 1a chuong trinh trin d4u truc tuyén
nhiéu ngudi choi. Khi thiét bi ddu cudi thir nhat chay may khach 111, thi Ul cta
may khéch 111 dugc hién thi trén man hinh cta thiét bi dau cudi thi nhat 110.
may khach c6 thé 1a mot img dung bét ky trong s6 chuwong trinh md phéng quan

su, trd choi ban stng trén thoat, tmg dung thuc té 4o (virtual reality - VR),
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chuong trinh thuc té ting cudng (augmented reality - AR), chuong trinh ban dd
ba chiéu, trd choi VR, trd choi AR, trd choi ban sting goc nhin nhéan vat thir nhét
(first-person shooting - FPS), tro choi bén sting géc nhin nhén vat thit ba (third-
person shooting - TPS), trd choi MOBA, va trd choi m6 phdng (simulation game
- SLG). Theo phuong 4n nay, vi du ma trong d6 mdy khach 1a trd6 choi MOBA
duge st dung d& mo ta. Thiét bi du cudi thir nhét 110 1a thiét bi dau cudi duogc
str dung bdi ngudi dung thir nhét 112. Nguoi ding tht nhéit 112 sir dung thiét bi
dAu cudi thir nhét 110 @ didu khién nhén vat 4o thtr nhit dugce b tri trong moi
trudng 4o dé thuc hién cac hanh dong, va nhan vat 4o tha nhét c6 thé duge goi
13 nhan vAt 2o thi nhét cia ngudi dung thir nhat 112. Cac hanh dong cta nhén
vat 4o thir nhit bao gdm, nhung khong bi gi6i han béi: it nhat mot trong s6 céc
dong tac didu chinh co thé, trudn, di bd, chay, cudi ngua, nhay, l4i xe, nhit, ban,
tan cbng, va ném. Vi dy, nhan vat 4o thr nhét 1a nguoi 4o thir nhét, vi dy, nhan
vat ngudi duge mo phong hodc nhan vat ngudi hoat hinh.

May khéch 131 hd trg moi trrong ao dugc thiét 1ap va chay trén thiét bi dau
cudi thir hai 130, va may khéach 131 ¢6 thé 1a chuong trinh trin d4u truc tuyén
nhidu ngudi choi. Khi thiét bi dau cudi thit hai 130 chay méay khach 131, thi UI
ctia may khéch 131 duoc hién thi trén man hinh cia thiét bi dau cudi thit hai 130.
Maéy khéch cé thé 12 mot tmg dung bat ky trong s6 chuong trinh md phéng quin
su, trd choi ban sting trén thoat, tng dung VR, chuong trinh AR, chuong trinh
ban dd ba chidu, trd choi VR, trd choi AR, trd choi FPS, trd choi TPS, trd choi
MOBA, va SLG. Theo phuong 4n ndy, vi du ma trong d6 mdy khach 1a tro choi
MOBA duge st dung d& mo ta. Thiét bi ddu cudi thi hai 130 14 thiét bi dAu cudi
duoc str dung boi nguoi dung thir hai 113. Nguoi dung thir hai 113 sir dung thiét
bi dAu cubi thit hai 130 dé didu khién nhén vat 4o thir hai duoc bd tri trong mdi
truong ao dé thuc hién cac hanh dong, va nhan vat 4o th{ hai c6 thé 1 duoc goi
14 nhan vt 4o thu nhét cia ngudi dung tht hai 113. Vi dy, nhén vét 4o thir hai la
ngudi 4o thit hai, vi dy, nhin vét ngudi duge mo phéng hodc nhén vat ngudi hoat
hinh.

Theo tiy chon, nhan vét 4o thu nhét va nhan vat 4o th hai dugc b tri trong

cung mdi truedng 4o. Theo tly chon, ngudi 4o thir nhét va ngudi 4o thir hai c6 thé

~I
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thudc vé ciing bén, cuing phe hodc cing tb chtrc, c6 thé 13 ban ctia nhau, hodc ¢6
thé dugc phép truyén thong tam thoi. Theo tiy chon, ngudi ao thir nhit va ngudi
40 thir hai ¢6 thé thudc vé cac bén khac nhau, cac phe khac nhau hodc cic t chite
khac nhau hodc ¢ thé 1 ké thu ctia nhau.

Theo tity chon, may khach dugc thiét 1ap trén thiét bi dau cudi thi nhét 110
14 gibng nhu may khéch duoc thiét 14p trén thiét bi dau cudi thir hai 130, hodc
céc mdy khach dugc thiét 13p trén hai thiét bi dau cubi 14 cling loai véi cc méay
khéch ctia cac nén tang hé didu hanh khéc nhau (hé théng Android hodc hé théng
i0S). Thidt bi dAu cudi thir nhét 110 thuong ¢6 thé 13 mt trong sb nhiu thiét b
dAu cubi, va thidt bi ddu cudi thir hai 130 thudng c6 thé 1a mot thiée bi khac trong
s6 nhidu thiét bi d4u cudi. Theo phuwong 4n nay, chi thiét bi ddu cudi thir nhét
110 va thit bj du cudi thir hai 130 duoc st dung lam vi du dé md ta. Loai thiét
bi ctia thiét bi ddu cudi thtr nhat 110 va thiét bi dAu cudi thtr hai 130 1a giong
nhau hodc khac nhau. Loai thiét bi bao gbm it nhat mot trong sb dién thoai thong
minh, méy tinh bang, sach dién tr, bd phat MP3 (moving picture experts group
audio layer III - MP3), bo phat MP4 (moving picture experts group audio layer
IV - MP4), mdy tinh laptop, va mdy tinh dé ban.

FIG. 1 chi thé hién hai thiét bi dAu cuéi. Tuy nhién, nhiéu thiét bi dau cudi
140 khac c6 thé truy cap méy chu 120 theo cac phuong an khéc nhau. Theo tiy
chon, mdt hodc nhidu thiét bi dau cubi 140 14 thiét bi ddu cudi trong tmg v6i nha
phat trién. Nén tang phat tridn va bién tap danh cho méy khach hd trg méi truong
30 dugc thiét 1ap trén thiét bi ddu cudi 140. Nha phit trién c6 thé bién tap va cap
nhat may khach trén thiét bi dAu cudi 140 va truyén géi cai dat may khach duge
cip nhét t6i may chu 120 bang cach sir dung mang c6 ddy hodc khong day. Thiét
bi dAu cudi thi nhat 110 va thiét bi dAu cubi thir hai 130 c6 thé tai vé goi cai dat
méy khéach tir may chii 120 dé cap nhat méy khach.

Thiét bi dAu cudi thir nhat 110, thiét bi diu cudi thr hai 130, va thiét bj dau
cubi 140 khac duge két ndi dén may cht 120 thong qua mang khong day hodc
mang c6 day.

May chui 120 bao gbm it nhat mot trong s6 mot may chu, nhiéu mdy chu, nén

tang tinh toan ddm may, va trung tdm 4o héa. Méy chi 120 dugc tao cau hinh dé
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cung cép dich vu nén cho may khach hd trg moéi trudng 4o. Theo tiy chon, may
chu 120 chiu trach nhi€ém d6i vé6i cong viée tinh toan so cép, va céc thiét bi dau
cubi chiu trach nhiém dbi véi cong viée tinh toan thi cép. Theo céch khac, may
chu 120 chiu trach nhiém d6i v6i cong viée tinh toan thir cép, va cac thiét bi dau
cudi chiu trach nhiém déi véi cong viée tinh toan so cip. Theo cach khéc, viéc
cdng tac tinh toan dugc thyc hién b?mg cach su dung kién trtc tinh toan phan tin
gifta may chu 120 va thiét bi dau cudi.

Trong so dd vi du, may cha 120 bao gbm bo xir Iy 122, co s& dir lidu tai
khoan ngudi dimg 123, modun dich vu trdn ddu 124, va giao dién dau vao/dau ra
(I/O) dinh huéng ngudi ding 125. B§ xir Iy 122 dugc tao cAu hinh dé nap cac
1énh dugc luu trong méy cht 121, va xir ly dir liéu trong co s& dit liéu tai khoan
ngudi ding 123 va médun dich vu tran d4u 124. Co s& dit liéu tai khoan nguoi
dung 123 dugce sir dung @8 Tvu trir dir lidu cia c4c tai khoan ngudi dung dugce sir
dung béi thiét bi dAu cudi thir nhét 110, thiét bi dau cudi thir hai 140, va/hodc
thiét bi dau cudi khac 140, vi du, cac anh tiéu str cua cac tai khoan ngudi dung,
céac bi danh cta cac tai khoan nguoi dung, cic chi s strc chién d4u cua cAc tai
khoan ngudi ding, va cc vang dich vu ma trong d6 cac tai khoan nguoi dung
duoc b tri. Mbdun dich vu trin d4u 124 dugce tao cAu hinh @ cép nhiéu phong
d4u cho cac nguoi dung dé cho tran dau, vi du, tran d4u 1V1, tran d4u 3V3, hoic
trn déu 5V5. Giao dién /O dinh huéng ngudi ding 125 duogc tao cAu hinh dé
thiét 1p truyén thong véi thiét bi dAu cudi thir nhét 110 va/hogc thiét bi dau cudi
thi hai 130 biang cach st dung mang khong déy hodc mang c6 ddy dé trao d6i
dir lidu.

May cha 120 c6 thé chp nhan cong nghé ddng bd dé tao cac anh dugc trinh
bay bdi nhiéu may khach mot cach d6ng nhét. Pé 1am vi dy, cong nghé ddng bd
duoc chip nhan bdi may chit 120 bao gbm cbng nghé ddng bo trang thai hodc
cong nghé dong b khung.

Cong nghé ddng b trang thai:

Theo phuong &n tiy chon dya trén FIG. 1, may chu 120 chdp nhan cong
nghé ddng bo trang théi dé ddng bod hoa véi nhiéu méay khach. Trong cong nghé
ddng bo trang thai, nhu dugc thé hién trén FIG. 2, 16gic chién d4u chay trong
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may chia 120. Khi trang thai ca nhan vat 4o trong moi trudong 4o thay dbi, thi
may chu 120 truyén két qua ddng bd trang thai t6i tAt ca cac may khach chang
han cac may khach 1 té1 10.

Trong vi du dugc néu, mdy khéach 1 truyén yéu cau t6i may cha 120 dé yéu
cAu nhan vit 2o 1 dé thi trién chiéu thirc déng bang. M4y cha 120 x4c dinh liéu
chiéu thtrc dong biang c6 duge cho phép thi trién hay khéng, va gid tri tdn hai
cho nhén vat 4o 2 khac khi chiéu thirc dong bing dugc cho phép thi trién. Tiép
theo, may chi 120 truyén két qua thi trién chiéu thirc t6i tht ca cac may khach,
va tht ca cac may khach cép nhat dir liéu dia phuong va su trinh bay giao dién
theo két qua thi trién chiéu thtc.

Céng nghé dong bd khung:

Theo phuong 4n tuy chon dya trén FIG. 1, mdy cha 120 chip nhén cong
nghé dong bd khung dé ddng bd hoa véi nhiéu mdy khéach. Trong cdng nghé
ddng bo khung, nhu dugc thé hién trén FIG. 3, ldgic chién d4u chay trong cac
may khach. Mdi méy khach truyén yéu cau déng bo khung téi may chi, va yéu
ciu dong bd khung mang su thay dbi dix liéu dia phuong clia may khach. Sau khi
may chu 120 nhén duoc yéu cdu ddng bd khung, méy chu chuyén tiép yéu cau
ddng bo khung t6i tht ca cac may khach. Sau khi nhan yéu ciu ddng bd khung,
mdi may khach xu ly yéu ciu ddng bd khung theo logic chién déu dia phuong,
va cdp nhat dit liéu dia phuong va sy trinh bay giao dién.

Phwong phép hién thi anh mdi trudng 4o dugc dé& xuit béi cac phuong 4n
theo sang ché duoc mo ta dya vao phin mo ta néu trén clia moi trudng 4o va
phr:?m mo ta ctia moi trudng thuc hién. Viéc md ta duge thuc hién béng cach st
dung vi du ma trong do6 vat thé thuce thi cua phuong phap 1a mdy khach chay trén
thiét bi dAu cudi duoc thé hién trén FIG.1. Thiét bi d4u cubi chay méy khach, va
may khach 12 tmg dung ma hd trg mdi trudng 4o.

Duéi dang so dd, vi du ma trong d6 phuong phap hién thi anh mdi trudng &o
dugc dé xuét theo sang ché duoc 4p dung cho tro choi MOBA duoc sir dung.

Trong tro choi MOBA, nhu du:ch thé hién trén FIG. 4, ngudi dung c6 thé
didu khién, bing cach didu khién bo diéu khién chiéu thtrc banh xe, nhan vét 40

thir nhit d& thi trién chiéu thirc ¢6 hudng. B6 diéu khién chiéu thitc bénh xe bao
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gdm ving banh xe 40 va nut banh xe 42. Dién tich ctia viing banh xe 40 16n hon
dién tich cua nut banh xe 42. Nut banh xe 42 co thé di chuyén trong viing banh
xe 40. Theo tuy chon, ving banh xe 40 dugc chia thanh ving vong trong 41 va
ving vong ngoai 43. Ving vong trong 41 con dugc goi 1a vang chét.

Khi ngudi ding nhép nit banh xe 42 trong ving vong trong 41, thi ché do
thi trién biia cha nhanh (con duoc goi 14 thi trién biia chi nhanh hogc thi trién
bua chi ty dong) dugc kich hoat. Ché db thi trién bua chii nhanh chi viéc may
khach tu dong chon, theo quy t4c chon dbi tuong tin cong mic dinh, nhan vat do
thir hai bén trong khoang thi trién hinh tron ¢6 tim 12 nhan vt &o thtr nhat. Khi
ngén tay ctia ngudi dung roi nit banh xe 42, thi mdy khach didu khién nhan vat
30 thit nhét d8 thi trién chiéu thirc ¢6 hudng téi nhan vat o thi hai.

Khi 'nguc‘fi ding nhép nut banh xe 42 va kéo nut banh xe 42 vao ving vong
ngoai 43, thi ché d6 ngém va thi trién dugc kich hoat. Ché d6 ngdm va thi trién
1a ché d6 hién thi bo chi bao chiéu thirc va bd chi bdo khoang theo vi tri cia nut
banh xe 42 trong vung vong ngoai 43 bang céach st dung nhan vét 4o thir nhét
lam diém chuén. B0 chi bao chiéu thirc duge tao cAu hinh dé chi bdo it nhit mot
trong sb huéng thi trién va ving tic dong cta chiéu thirc. Bo chi bdo khoang
duoe tao cAu hinh d8 chi bao khoang thi trién 16n nhét cta chiéu thirc c6 huéng.
Ngudi ding c6 thé thay dbi vi tri clia niit banh xe 42 trong viing vong ngoai 43
8 tiép tuc thay dbi vi tri hién thi ctia bd chi bao chiéu thirc bén trong khoang thi
trién hinh tron. Khi ngén tay cia ngudi ding rdi khoi nit banh xe 42, thi méy
khach didu khién nhan vat 4o thi nhét dé thi trién chiéu thirc c6 huéng t6i huéng
hodc ving dugc chi bdo bdi bd chi béo chiéu thirc.

Theo phuong 4n nay cua sang ché, cac cai tién sau day dugc dé Xuét.

Cai tién 1: Nhu duoc thé hién trén FIG. 5, khi ngudi ding nhip nit banh xe
trong vung vong trong @& kich hoat ché do thi trién bua cht nhanh ctia nhan vat
4o tha nhit 51, thi may khach chon nhan v4t o thir hai 52 theo quy tic chon db6i
tuong tin cong mic dinh hodc dugc tuy bién. Trong khi nguoi dung nhép nut
béanh xe, diu cudi may khach hién thi bd chi béo khbéng 53 va khong hién thi bo
chi béo chiéu thic 54 trong UL Nghia 13, do ngudi dung khong ty minh ngém,
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nén khong can hién thi bd chi bdo chiéu thirc 54, nhd d6 gidm thiéu nhidu thong
tin trong UL

Cai tién 2: Sau khi ngén tay clia ngudi dung roi khoi nit banh xe va trong
khoang ngén thoi gian trude khi chiéu thirc ctia nhan vét do thir nhit 51 dugc thi
trién, bo chi bdo chiéu thirc 54 duge hién thi trong UL, va bo chi béo chiéu thire
54 tr tir nhan vt 4o thi nhét 51 t6i nhan vat do thar hai 52. Trong truong hop

nay, bd chi bao chiéu thirc 54 dugc hién thi mau xanh 14.

Cai tién 3: Khi chiéu thic c6 huéng trong trang thai khong hoat dong (bi

gian doan) hodc trang théi ngudi, néu ngudi ding nhip nit banh xe, thi bd chi
b4o chiéu thirc 54 dugc hién thi mau dé (ma dugc lam khic nhau bang cach sir
dung c4c cach hién thi khac nhau trén FIG. 5).

FIG. 6 12 Iuu dd cta phuong phap hién thi anh méi trudong 4o theo phuong
4n vi du cta sang ché. Phuong 4n ndy duge md ta bing céch st dung vi du ma
trong d6 phuong phap ndy dugc ap dung cho mdy khéach. Nghia la, phuong phap
nay dugc thuc hién boi may khach. Phuong phép bao gbm céc bude:

Step 602: Hién thi UI, UI bao gom anh mdi tredng o va bd diéu khién chiéu
thirc banh xe.

Anh mo6i truong 4o 12 anh thu dugc bang c4ch quan sat mdi trudng &o tir phéi
canh quan sat trong tng v6i nhan vat do thr nhét. Bé 1am vi du, anh moi trudng
30 13 anh hai chiéu dugc hién thi trén may khach sau khi viéc tiép nhan anh duogc
~ thue hién trong mdi trudng 4o ba chidu. Dé 1am vi du, hinh dang ctia 4nh mdi
trudng 4o duge x4c dinh theo hinh dang ciia man hinh hién thi cta thiét bi dau
cudi, hodc theo hinh dang ctia Ul cia mdy khach. Trong vi du ma trong 46 man
hinh hién thi cta thiét bi diu cudi 12 hinh chir nhat, &nh moi truong 4o ciing dugc
hién thi 1 anh hinh chit nhét.

M6 hinh camera gén lién téi nhan vat 4o thir nhit duoc dé xuét trong moi
trrong 40. Anh moi trudng ao 14 anh thu dugc béi mé hinh camera v6i vi tri quan
st cu thé trong moi trudng 4o 1am trung tAm quan sat. Trung tdm quan sat 12 tAm
ctia anh moi trudng 4o. Trong vi du ma trong d6 anh moi trudng 4o la anh hinh
chit nhat, thi giao diém ctia cdc duong chéo cua hinh chir nhét trong dnh moi

truong 4o 13 trung tm quan sat. N6i chung, mo hinh camera gén lién v6i nhan
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vt o th nhét thi st dung nhén vat 4o tht nhét lam trung tAm quan sat, va vi tri
ctia nhan vt 4o tht nhét trong mdi truong 4o 12 vi tri quan sét. Vi tri quan sat 1a
vi tri toa d6 trong modi trudng do. Khi mdi truong 4o 1a moi trudng 4o ba chiéu,
thi vi tri quan sat 1a céc toa do ba chidu. D& 1am vi du, néu mit dht trong moi
truomg 4o 12 mat phing nim ngang, thi toa do chidu cao cta vi tri quan sat bang
0, va vi tri quan sat co thé duogc udc lugng 1a céc toa do hai chiéu trén mat phe:mg
nim ngang.

Nhan vét 4o tht nhat 1a nhan vat 4o dugc didu khién béi méy khach. May
khéch didu khién c4c hanh dong ctia nhan vt do thir nhét trong méi trudng 4o
theo céc hoat ddng ctia ngudi dung (hodc cac hoat dong ngudi-méy) nhén duge.
Dé 1am vi du, c4c hanh dong ctia nhan vat o thir nhét trong méi trudng 4o bao
ngm: di bd, chay, nhay, leo, tut xuéng, tAn cong, thi trién chiéu thirc, nhat tai san,
va truyén thong diép.

Chiéu thtre 12 kha ning dugc st dung hodc dugc thi trién boi nhén vat 4o dé
tAn cOng nhan vit 40 ndy va/hodc nhan vét do khac va tao ra hiu ng bét loi
hogc hiéu tmg c6 lgi. Pugc phéan loai theo cdc khoang tac ddng, cdc chiéu thirc
bao gdm chiéu thirc ¢6 hudng va cac chiéu thirc bao phi khong phén bit. Chiéu
thire ¢6 hudng 1a chiéu thire duge thi trién vé phia huéng dugc ngim hodc ving
dwoc ngam trong khoang tac dong 16n nhét. Chiéu thirc bao phii khdng phéin biét
]a chiéu thire duogc thi trién vé phia tit ca cac ving trong khoang tac dong 16n
hhét. Dugc phan loai theo loai, thi cdc chiéu thirc bao gém cac chiéu thirc chua
dong va céac chiéu thirc bi dong. Chiéu thirc chi dong la chiéu thirc ma duge sir
dung hodc thi trién mot cach chi dong bdi nhan vat 4o. Chiéu thuc bi dong la
chiéu thirc ma duoc kich hoat mot cach tu dong khi didu kién bi dong duoc théa
man.

Pé 1am vi du, chiéu thirc c6 huéng duge dé cép theo phuong 4n nay la chi€u
thirc chu dong ma duge st dung va thi trién mot cach chii dong bdi nhéan vt do
thit nhét dugc didu khién béi ngudi dung.

B diéu khién chiéu thirc banh xe 12 bd diéu khién tuong tic ngudi-may dugc
tao cAu hinh @8 thi trién chiéu thire ¢6 huéng. Nhu duge thé hién trén FIG. 4, bo

didu khién chiéu thtrc banh xe bao gbm viing banh xe 40 va nut banh xe 42. Dién
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tich ctia viing banh xe 40 16n hon dién tich cia nit banh xe 42. Nut banh xe 42
c6 thé chuyén dong trong viing banh xe 40. Theo tiy chon, ving banh xe 40 duoc
chia thanh ving vong trong 41 va ving vong ngoai 43. vung vong trong 41 con
duogc goi 1a vung chét.

Step 604: Nhan hoat déng thi trién chiéu thirc trén b diéu khién chiéu thire
banh xe.

Hoat dong thi trién chiéu thizc 13 hoat dong ngudi-may ma tic dong lén bd
didu khién chiéu thtrc banh xe. Hoat dong thi trién chiéu thirc bao gébm nhung
khong bi gidi han boi it nhit mot trong s6 nhip, kéo, cham di dong, va cham
cudng buc.

Khi hoat dong thi trién chiéu thirc nam trong ving vong trong 41, thi hoat
dong thi trién chiéu thire nay thudc vé hoat dong thi trién nhanh. Khi hoat dong
thi trién chiéu thtrc ndm trong viing vong ngoai 43, thi hoat dong thi trién chiéu
thirc nay thudc vé hoat dong ngim va thi trién. Viing vong ngoai 43 dugc bb tri
bén ngoai ving vong trong 41. Nt banh xe 42 duge b trf & tAm clia ving vong
trong 41 theo mac dinh, va c6 thé di chuyén cing véi sy chuyén dong ctia hoat
dong thi trién chiéu thic.

Buéc 606: Bo qua viéc hién thi bd chi bao chiéu thirc trong anh mdi truong
4o dap lai hoat dong thi trién chiéu thirc 1a hoat dong thi trién nhanh va ton tai
nhan vét do thi hai dugce chon.

Khi méy khach chi bao rang hoat dong thi trién chidu thirc 12 hoat dong thi
trién nhanh, thi méay khach chon nhén vét 4o thtr hai tir cac nhén vét ao trong
khoang tac dong 1on nhét theo quy tac chon ddi tuong tAn cong mic dinh hodc
duge tiry bién. D8 1am vi du, c6 mot hogc nhidu nhan vat 4o th hai.

Dép lai viéc tdn tai nhan vat 4o thtr hai dugce chon, mdy khach hién thi bo
chi bao khoang va khong hién thi bo chi béo chiéu thirc trong dnh mdi truong 4o.
B chi bdo khoang 1a bd didu khién duge tao ciu hinh dé chi bao khoang tac
dong 16n nhét cta chiéu thiic ¢6 huéng, va bd chi béo chiéu thic dugce tao ciu
hinh @& chi bao huéng va/hodc ving thi trién cta chiéu thirc c6 hudng.

Budc bo qua viéce hién thi bd chi bao chiéu thirc bao gém mot hoat dong bét

ky trong s6 bé qua trinh bay b chi bao chiéu thirc, bé qua khéi dong bo chi béo
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chiéu thirc, thiét 14p b6 chi bao chiéu thirc thanh trong sudt, va thiét 1ap mirc hién
thi ciia bd chi bio chiéu thire thanh thip (dugc bao trim béi muc hién thi cao).

Theo céc chiéu thirc 6 huéng khéac nhau, cic bd chi bao chiéu thirc bao gﬁ‘)m
cac bd chi bao chiéu thirc mili tén va cac bd chi bao chi€u thirc vung.

B6 chi bao chidu thirc mili tén 12 b diéu khién @ chi bdo hiréng ctia chiéu
thirc ¢6 hudéng. bd chi bao chiéu thirc miii tén dugc hién thi du6i dang miii tén.
FIG. 7 thé hién duéi dang so 6 bo chi béo chiéu thirc mili tén 72.

Bo chi bo chiéu thirc ving 1 bd didu khién & chi bao huéng va ving thi
trién ctia chiéu thirc ¢6 huéng. Bo chi bao chiéu thic ving duge hién thi dudi
dang cia it nhat mot trong sb vong tron, doan thing, tam giéc, luc gidc, va canh
quat. FIG. 8 thé hién du6i dang so dd bd chi bao chiéu thirc ving dugc tao dang
hinh tron 74.

Dua vao phan néu trén, trong phuong phép duge @& xuét theo phuong 4n
nay, khi hoat dong thi trién chiéu thirc trén didu khién chiéu thirc banh xe 1 hoat
déng thi trién nhanh, thi nhan vat 4o thir nhét duroc st dung 1am vi tri tham chiéu
trong anh moi trrdng 4o dé hién thi bd chi bao khoang, va bg chi béo chiéu thire
khéng duogc hién thi. Do nhan vt 4o thr hai khong dugc chon bdi ngudi dung
nhung duogc chon bai may khach theo quy téc chon ddi tuong tan cong mic dinh,
nén viéc khong hién thi bo chi béo chiéu thirc khong anh huéng dén viée thi trién
chiéu thire binh thudng va c6 thé tiép tuc giam bét tac dong va nhiéu ctia bd chi
bao chiéu thire 1én trudng thi gide cla nguoi dung, nho d6 lam téing phan trim
ctia thong tin hiéu qué trong trudng thi gidc clia ngudi dung.

FIG. 9 12 Iuu dd cta phuong phép hién thi anh méi trudong &o theo phuong
4n vi du khac cta sang ché. Phuong 4n ndy dugc md ta bang cach sit dung vi du
ma trong d6 phuong phéap duge ap dung cho may khéach. Nghia la, phuong phéap
nay duoc thuc hién boi may khach. Phuong phép bao gbm cac bude:

Bude 602: Hién thi UL UI bao gdm anh moi trudng 4o va by didu khién
chiéu thtrc banh xe, anh moi truong 4o 13 anh thu dugc bing cach quan sat moi
tredng 4o tu phéi canh quan sat twong Ung v6i nhén vt do thir nhét.

~ Phéi canh quan sat twong Ung v6i nhan vat ao thi nhét 12 phéi canh quan sat

v&i nhan vat 4o thit nhat 13 diém chuan quan sét, va c6 the 1a phoi canh v6i nhan
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vat 4o tht nhit 1dm trung tAm quan sat, hodc phéi canh véi nhan vét 4o thir nhét
12 d6i twong quan sat chinh.

B6 didu khién chiéu thire banh xe 12 bd diéu khién tuong tac ngudi-may dugc
tao chu hinh d& thi trién chiéu thirc c6 hudng. B didu khién chiéu thire banh xe
bao gdm viing banh xe va nut banh xe. Ving banh xe duge chia thanh ving vong
trong va viing vong ngoai. Ving vong trong dugc sir dung dé kich hoat hoat dong
thi trién nhanh, va ving vong ngoai dugc st dung @2 kich hoat hoat dong ngim
va thi trién.

Ca hoat dong thi trién nhanh 13n hoat dong ngim va thi trién déu thude vé
cac hoat dong thi trién chiéu thuc. Hoat dong thi trién nhanh 13 hoat ddng kich
hoat méy khach (hodc may chu) dé tu dong chon nhan vt 4o thi hai theo quy
tc chon ddi tugng tAn cong mic dinh hodc dugc tuy bién. Hoat dong ngam va
thi trién 12 hoat dong chon thu cdng nhén vt o thr hai theo huéng va/hodc ving
dwoc ngdm boi ngudi ding.

Bu6c 604: Nhan hoat dong thi trién chiéu thirc trén bd didu khién chiéu thirc
banh xe.

Hoat dong thi trién chiéu thirc 12 hoat dong ngudi-may ma tdc dong trén bo
didu khién chiéu thirc banh xe. Hoat dong thi trién chiéu thirc bao gbém nhung
khong bi gidi han béi it nhét mét trong ) nhép, kéo, cham di dong, va cham
cudng buc.

Khi hoat ddng thi trién chiéu thirc nim trong ving vong trong, thi hoat dong
thi trién chiéu thirc thude v& hoat dong thi trién nhanh. Khi hoat dong thi trién
chiéu thirc ndm trong viing vong ngoai, thi hoat dong thi trién chiéu thirc thudc
vé hoat dong ngim va thi trién. Ving vong ngoai dugc bd tri bén ngoai ving
vong trong. Nut banh xe duogc bd tri & tAm cia ving vong trong theo mic dinh,
va ¢6 thé di chuyén véi su chuyén dong ctia hoat dong thi trién chiéu thirc.

Budc 606: B qua budce hién thi bo chi bao chiéu thirc trong anh moi trudng
40 d4p lai viéc vi tri hoat dong cua hoat dong thi trién chiéu thirc ndm trong ving
vong trong va tdn tai nhan vat do thir hai dugce chon.

Nhu dugc thé hién bing so dd, ¢6 mot hogc nhiéu nhan vat o thir hai. May

khach khong hién thi bo chi bao chiéu thirc trong anh moi trudng 4o dap lai viée
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vi tri hoat dong cta hoat dong thi trién chiéu thtrc nim trong ving vong trong va
c6 mot nhan vat do thir hai duge chon.

Vi tri hoat dong hodc vi tri cham lién tuc ctia hoat dong thi trién chiéu thirc
nam trong ving vong trong, @8 bidu dién hoat dong thi trién chiéu thirc 12 hoat
dong thi trién nhanh. Khi méay khach chi bao rang hoat dong thi trién chiéu thirc
13 hoat dong thi trién nhanh, thi may khach chon nhén vt o thr hai tir cdc nhén
vat 4o trong khoang tac dong lon nhét theo quy tic chon déi tuong tn cong mic
dinh hodc dugc tuy bién.

Dé 1am vi du, quy tic chon d6i twong tin cong bao gbm nhitng dang sau day:
déi tugng nhan vat d6i dich ma tAn cong nhan vat 4o tht nhét > dbi trong nhan
vét d6i dich ma tin cong nhan vat 40 ban bé > nhan vét dbi dich ma khong thn
c6ng nhén vat ao thr nhét hoic dbi tuong nhén vat ban bé > dbi tuong linh dbi
dich ma tAn cong nhan vat 4o thir nhit > d6i tugng linh dbi dich ma tin cong
nhan vit 40 ban bé > déi tugng linh dbi dich ma khong tan cong nhén vét do thir
nhét hodc nhan vat 4o ban bé > dbi twong tao vat trung 14p ma tAn céng nhan vat
40 thit nhat > dbi tuong tao vat trung 14p ma tin cong nhén vat 4o ban be > dbi
tuong tao vat trung 1dp ma khong tdn cong nhén vat do th nhét va nhan vt 40
ban be.

May khach hién thi bd chi béo chiéu thirc trong anh méi truong ao dap lai
viéc vi tri hoat dong ctia hoat dong thi trién chiéu thirc ndm trong ving vong
trong va ¢4 mot nhan vét ao thir hai dugc chon.

May khach hién thi bd chi bao chiéu thirc trong dnh moéi truong ao dap lai
viéc vi tri hoat dong cta hoat dong thi trién chiéu thirc ndm trong ving vong
trong va c6 hai hodc nhiéu nhan vat 4o thir hai dugc chon, hodc dép lai vigc vi tri
hoat dong cua hoat dong thi trién chiéu thirc nim trong ving vong trong va khong
tdn tai nhan vt 4o thir hai dugc chon, hodc dép lai viéc vi tri hoat dong cua hoat
dong thi trién chiéu thirc nim trong ving vong ngoai.

Theo tity chon, dép lai viéc nhén duoc hoat dong thi trién chiéu thirc, bat ké
viéc liéu hoat dong thi trién chiéu thtrc nay 1a hoat dong thi trién nhanh hay hoat
dong ngim va thi trién, may khach hién thi b6 chi b4o khoang trong anh moi

truong 4o.
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Buéc 608: Hién thi bd chi bao chiéu thirc trong anh moi truong 4o theo cach
thir nhit dép lai viéc hoat dong thi trién nhanh két thic va chiéu thirc clia nhan
vat 40 thir nhat da khong duoc thi trién.

Trong vi du ma trong d6 cong ngh¢ dbng bo khung duge chdp nhén gitra
mdy cht va may khach, khi ngudi dung thi trién nut banh xe, thi hoat dong thi
trién nhanh két thiic. Dép lai viéc hoat dong thi trién nhanh két thuc, may khéach
truyén yéu ciu dong bod khung (ngén gon 12 gri g6i tin) t61 méy chi, va may chi
chuyén tiép yéu cau ddng bd khung (tra lai géi tin) t&i tat ca cac may khéach trong
tran chién. My khach chi bat dAu didu khién, sau khi nhan dugc yéu cau dong
b6 khung duge giri tra lai béi may chii, nhan vat 4o thtr nhét dé thi trién chidu
thrc c6 hudng.

Do d4, c6 khoang thoi gian tuong dbi ngén gitra "su két thiic cia hoat dong
thi trién nhanh" va "viéc thi trién cta chiéu thirc c6 huéng béi nhén vat 4o thir
nhét". Trong khoang thoi gian twong d6i ngén nay, may khach hién thi bd chi
béo chidu thirc trong anh mdi trudng Ao theo céch thir nhat. Mot dau ciia b chi
béo chidu thirc 1a nhan vat 4o thtr nhét, va dau kia (hoic phan gitta) cia bd chi
b4o chiéu thire 1a nhan vt do thir hai. Nghia 13, bd chi bao chiéu thirc trd t¢i nhan
vét 4o tha hai.

Céch tht nhat bao gém it nhat mot trong sé cach thuc sau: hién thi theo mau

18/41

thi nhét, hién thi theo kiéu thr nhét, va hién thi v6i hidu Gng cy thé thi nhat. Vi

du, b chi bao chiéu thirc dugc hién thi mau xanh 14,

Mau & day 1a mau ctia bd chi béo chiéu thirc, kiéu & day 13 hinh dang cta bd
chi bdo chiéu thirc, va hi€u ung cu thé & day 1a hiéu ung hoat hinh cu thé cua bd
chi béo chiéu thtre.

Budce 610: Huy viéc hién thi bo chi bao chiéu thirc va bd chi bao khoing
trong anh mdi trudng 4o dap lai viéc chiéu thirc cia nhén vt 4o thir nhit bt dau
dugec thi trién.

Buéc 612: Hién thi bd chi bao chiéu thirc trong anh mdi trudng 4o theo cach
thir hai d4p lai viéc hoat dong thi trién chiéu thirc nhan dugc trén b diéu khién
chidu thirc banh xe va chiéu thite ¢6 huéng trong img véi b diéu khién chiéu

thirc banh xe dang trong  trang théi khong kha dung.
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Viéc chiéu thtrc ¢6 hudng dang trong trang thai khong kha dung bao gbm it
nhét mot trong sd trang thai sau:

1. Chiéu thtrc ¢6 hudng dang trong trang thai bi gidn doan bdi chi€u thirc
khac. Chiéu thire khac 13 chiéu thitc ¢6 mutrc dd wu tién cao hon, hodc chiéu thire
ma c6 chirc ning 1am gian doan, hodc chiéu thirc ma c6 chirc néng gy mé, hodc
chiéu thirc ma ¢6 chirc ning ngan chin thi trién bua chu.

2. Chiéu thtrc ¢6 huéng dang trong trang thai ngudi. Phan 16m cac chiéu thirc
6 hudng co thoi gian 1am ngudi hodc thoi gian tich trlt ndng lugng. Sau trang
thai ngudi cia thoi gian 1am ngudi thi chiéu thirc c6 hudng lai kha dung.

Khi chiéu thirc ¢6 huéng trong tmg vdi diéu khién chiéu thirc banh xe dang
trong trang thai khong kha dung, dép lai viéc hoat dong thi trién chiéu thirc nhan
duroc trén bo didu khidn chiéu thire banh xe, bd chi béo chiéu thire duoc hién thi
trong anh moi trudng 4o theo céch thir hai.

Céch thit hai bao gdm it nhat mot trong s& cach thirc sau: hién thi theo mau
thit hai, hién thi theo kidu tht hai, va hién thi v6i hiéu tmg cu thé thir hai. Vi du,
bd chi bao chiéu thirc dugce hién thi mau do.

Mau thir nhit khac véi mau thir hai, kiéu thtr nhat khéc véi kiéu thir hai, va
hiéu tmg cu thé thir nhat khac véi hiéu tng cu thé thi hai.

Dua vao phan néu trén, trong phuong phap duoc dé xuit theo phuong 4n
nay, khi hoat dong thi trién chiéu thirc trén bd didu khién chiéu thirc banh xe 1a
hoat dong thi trién nhanh, thi nhan vt 4o thir nhét duge sir dung 1am vi tri tham
chidu trong anh mdi truong 4o dé hién thi bd chi bao khoang, va bd chi bdo chiéu
thirc khong duoc hién thi. Do nhan vt 4o thir hai khéng dugc chon béi nguoi
ding nhung dugc chon bdi mdy khach theo quy thc chon déi twong tdn cong mic
dinh, viéc khong hién thi bd chi bao chiéu thirc khong anh hudng dén viéc thi
trién chiéu thtrc binh thudng va c thé tiép tuc giam bét tic dong va nhiéu ctia
bd chi bao chiéu thirc 1én trudng thi gidc clia ngudi dung, nhd d6 1am tang phan
tram cua thong tin hiéu qua trong trudng thi giac clia ngudi dung.

Trong phuong phép dugc dé xuit theo phuong 4n nay, khi hoat dong thi trién
nhanh két thiic va chiéu thirc ctia nhan vAt ao thi nhat da khong duge thi trién,
bd chi bdo chiéu thiic duoc hién thi trong anh moi trudng 4o theo cach thir nhét,
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vi du, b chi bao chiéu thirc dugce hién thi mau xanh 14, nhd d6 gidm bét tac dong
va nhiéu ciia bd chi bao chiéu thirc 1én trirong thi gidc ciia ngudi dung, nhic nhé
ngudi ding v& dich thi trién cta viéc thi trién va tinh hidu qua ctia hoat dong.

Trong phuong phép dugc dé xuit theo phurong 4n nay, bd chi bao chiéu thirc
trong anh moi trudng 4o con dugc hién thi theo cach thir hai dap lai viéc hoat
dong thi trién chiéu thirc nhan dugce trén bd diéu khién chiéu thirc banh xe va
chiéu thirc cé hudng tuong Ung voi didu khién chiéu thirc banh xe dang trong
trang thai khéng kha dung, nho do nhic nhé bang tryc gidc ngudi ding rang
chiéu thirc ¢6 huéng dang trong trang thai khong kha dung, giam b6t sy kho khéan
trong thu thap thong tin d6i v&i nguoi ding, va cai thién tinh hiéu qua cla tuong
tac ngudi-may.

FIG. 10 12 so d 1dgic hién thi ctia bd chi béo chién thirc duge thé hién theo

phuong 4n vi du clia sang ché. Logic hién thi ctia b chi béo chiéu thire bao gom: -

Bude 1: Bit dau.

Budc 2: Liéu céc quy tac hién thi ctia bd chi bao chiéu thirc ¢ duge dap tng
hay khong.

Trong truong hop ma cac quy tac hién thi khong duge dép tGng, thi bude 3
dugec thuc hién. Trong trudng hop ma cac quy tic hién thi duge dap ing thi bude
4 dugce thuc hién.

Céc quy tic hién thi bao gbm it nhat mot nhém cac quy tic sau day:

1. Hoat ddng thi trién chiéu thirc nhan duoc; hoat dong thi trién chiéu thirc
13 hoat dong thi trién nhanh; va c6 hai hodc nhiéu nhan vt 4o tha hai dugc chon;

2. Hoat dong thi trién chiéu thirc nhan duoc; hoat dong thi trién chiéu thirc
1a hoat dong thi trién nhanh; va khong c6 nhan vat 4o thi hai dugc chon;

3. Hoat dong thi trién chiéu thuc két thiic; hoat dong thi trién chiéu thic 13
hoat dong thi trién nhanh; va c6 mdt nhan vat 4o thir hai dugc chon, va chiéu
thire ¢6 hudng da khong dugce thi trién; va

4. Hoat dong thi trién chiéu thtrc nhan duoc; va hoat dong thi trién chiéu thirc
1a hoat dong ngém va thi trién.

Budc 3: B qua viéc hién thi bd chi bao chiéu thic.
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Budc 4: Liu cac quy tic déng cia bd chi bao chiéu thie c6 dugc dap tmg
hay khong; néu c6 thi budce 3 duge thuc hién, hoic néu khong thi budce 5 dugce
thure hién.

Céc quy tic déng bao gbm it nhat mot nhém céc quy tic sau day:

1. Hoat dong thi trién chiéu thirc két thiic; hoat dong thi trién chiéu thirc 12
hoat dong thi trién nhanh; va c6 hai hodc nhiéu nhan vt 4o thit hai duge chon;

2. Hoat dong thi trién chiéu thue két thuc; hoat dong thi trién chiéu thirc 12
hoat dong thi trién nhanh; va khong c6 nhan vat do tha hai duoc chon;

3. Hoat dong thi trién chiéu thtrc 13 hoat dong thi trién nhanh; va c6 mdt nhan
vat 4o thir hai dugce chon, va chiéu thtre c¢d hudng bét dau duoc thi trién; va

4. Hoat dong thi trién chiéu thirc két thic; va hoat dong thi trién chiéu thtrc
13 hoat dong ngém va thi trién.

Bude 5: Hién thi b chi bao chiéu thirc.

Buéc 51: Liéu cc quy téc hién thi ctia cach tha nhét c6 dugc dap tng hay
khong; néu ¢6 thi bude 52 dugc thuc hién, hoic néu khong thi bude 53 duoc
thuc hién.

Céc quy tic hién thi ciia cch thtt nhét bao gdm: hoat dong thi trién chiéu
thire két thic; hoat dong thi trién chiéu thirc 13 hoat dong thi trién nhanh; va cé
m6t nhan vat do thir hai dugce chon, va chiéu thic ¢6 huéng da khong dugce thi
trién.

Budc 52: Hién thi bd chi bao chiéu thire theo cach thir nhét.

Theo tiy chon, céch thir nhét 14 cach ma b chi bao chiéu thire duge hién thi
mau xanh 14.

Buéc 53: Liéu cac quy tic hién thi cia céch thir hai c6 dugc dép Gng hay
khong; néu c6 thi bude 54 duge thuc hién, hodc néu khong thi budc 55 duge
thuc hién.

Céc quy tic hién thi clia c4ch thi hai bao gbm: hoat dong thi trién chiéu thirc
nhén dugc, va chiéu thitc ¢6 hudng dang trong trang thai khong kha dung.

Buéc 54: Hién thi bd chi bao chiéu thirc theo cach thir hai.

Theo tity chon, cach thi hai 13 cach ma b chi bdo chiéu thic duge hién thi

mau do.
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Budc 55: Hién thi bd chi bao chiéu thitc theo cdch mic dinh.

FIG. 11 thé hién so dd t&p cAu hinh ciia bd chi bao chiéu thirc, va mot t€p
cAu hinh bao gdm nhidu thanh phin 1100. FIG. 11 thé hién thanh phan 1100. mbi
thanh phin 1100 dugc tao cAu hinh dé dinh cAu hinh hiéu tmg b chi béo ddy du,
va mot bd chi béo chidu thirc c6 thé thu dugc bing cach xép chong nhiéu higu
g bd chi bao.

Céac muc céu hinh cta thanh phan 1100 bao gbm nhung khong bi gidi han
b&i it nhat mot trong s6 dang hoat dong, cac quy tic, tuyén thanh phan, hién thi
hiéu tmg bao phu, hién thi hiéu tng dich dugc chon, bd chi bdo ban dd mini,
dang béng, dimg di theo khi niit dugc nha, dang di theo vi tri, dang di theo vé
phia trude, ban kinh vong tron ngoai, ban kinh vong tron trong, dich vi tri, dang
di theo dich vi, goc di theo dich vi, dang dong, va khoang sir dung.

"Tuyén thanh phan" ¢6 thé chi rd céc tai nguyén bd chi bao chiéu thirc khéc
nhau @ hién thi c4c tai nguyén khac nhau, vi du, hop khoang chiéu thirc hinh
tron hodc mii tén hudng thi trién chiéu thire. Trudng Quy tic 1a rit quan trong
trong thanh phan 1100, @ dinh cAu hinh it nhit mot trong sé cac quy tac hién
thi, cac quy tic dong, va cac quy tic mau ctia thanh phé‘m 1100.

Céc quy téc hién thi ctia mét thanh phan 1100 ¢6 thé dugc két hop béi nhicu
quy tic theo cach VA/HOAC dé thuc hién céc quy téc két hop phuc tap. Mdi
nhém céc quy tic két hop phic tap co thé dugc minh hoa boi tép md ta, chang
han tép m6 ta 11001, tép mo ta 11002, tép md ta 11003, va tép mo ta 11004 trén
FIG. 12. Khi str dung tép md ta 11004 1am vi dy, thi cac quy tac cia bd chi bao
chiéu thtrc dang so 6 bao gbm ba quy téc chinh: quy tic hién thi, quy tic déng,
va quy tic mau. M&i quy tic nay bao gbm nhiéu quy tic phuy, va nhidu didu kién
kich hoat c6 thé dugc thiét 1ap trbng mdi quy téc phu. Moi quan hé logic ("va"
hodc "hodc") c6 thé duge thiét 14p giita cac diéu kién kich hoat. Mdi quy tic dem
lai két qua ding hodc sai. Quy téc hién thi cia thanh phén két hop céc két qua
dang/sai cua tht ca cac quy tic bing cach sir dung mbi quan hé logic, dé didu
khién két qua cudi cling clia quy tic hién thi.

Quy téc hién thi va quy tic déng néu trén cling didu khién viéc hién thi bo

chi bao chidu thirc (bd chi bao chidu thirc chi dugc hién thi khi quy téc hién thi
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1a dung va quy tic déng 1a sai), va quy thic mau diéu khién su thay dbi mau cta
b6 chi bao chiéu thirc. Trong so dd vi du, quy tic hién thi ciia b chi bao chiéu
thirc miii tén bao gdm:

quy téc hién thi: nut duge nhin xubng hoic dugc kéo.

quy tic déng: khung sau khi nut dugc 1én.

mau thay ddi:

dd: chiéu thirc khong hoat dong hodc nit duge kéo t6i nit huy; hodc

mau xanh 14: nat dugc lén.

FIG. 13 12 so @ khdi cua thiét bi dé hién thi anh m6i trudng 4o theo phuwong
&n vi du cua sang ché. Thiét bi nay bao gbm:

modun hién thi 1320, duoc tao cAu hinh d& hién thi UI, UI bao gdm 4nh moi
tradmg 4o va bd didu khién chiéu thirc banh xe, anh méi truong 4o 12 anh thu
duge bing cach quan sat méi trudng 4o tir phdi canh quan sét twong {mg v6i nhan
Vit 4o thir nhat, va bo didu khién chiéu thirc banh xe 1a bd diéu khién dugc tao
cAu hinh d8 thi trién chiéu thirc ¢ hudéng; va

moddun tuong tac 1340, dugc tao cAu hinh dé nhan hoat dong thi trién chiéu
thire trén b diéu khién chiéu thirc banh xe,

mo6dun hién thi 1320 duge tao cAu hinh dé bé qua viée hién thi bo chi béo
chiéu thirc trong anh moi trudng 4o dap lai viéc hoat dong thi trién chiéu thac 1a
hoat dong thi trién nhanh va tdn tai nhan vat ao thir hai duge chon, bd chi bao
chiéu thire duge tao cdu hinh d& chi bao it nht mot trong s6 huéng ngim clia
chiéu thirc ¢6 huéng va ving thi trién.

Trong so dd vi dy, bd diéu khién chiéu thire banh xe bao gdm: ving vong
trong va viung vong ngoai dugc bd tri bén ngodi viing vong trong; va

modun hién thi 1320 duge tao cAu hinh dé bo qua viée hién thi bo chi béo
chiéu thirc trong anh méi trudng do dap lai viéc vi tri hoat dong cua hoat dong
thi trién chiéu thirc ndm trong ving vong trong va tdn tai nhan vat a0 tht hai
dugc chon.

Trong so dd vi du, modun hién thi 1320 dugc tao cAu hinh dé bo qua viée

hién thi b6 chi bao chiéu thuc trong anh mdi trudng 4o dap lai viée vi tri hoat
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dong cia hoat dong thi trién chiéu thirc nim trong viing vong trong va c6 mdt
nhan vét ao thi hai tmg vién trong bd chi bao khoang.

Trong so dd vi du, mddun hién thi 1320 dugc tao cAu hinh @& hién thi bd chi
béo chiéu thirc trong anh mdi trudng 4o déap lai viée vi tri hoat dong cua hoat
dong thi trién chiéu thirc nim trong ving vong trong va tdn tai hai hoic nhiéu
nhan vit 4o thir hai dugc chon; hodc mddun hién thi 1320 duoc tao cAu hinh dé
hién thi b chi bao chiéu thitc trong 4nh mdi trudng 4o dép lai viéc vi tri hoat
dong cua hoat dong thi trién chiéu thirc nim trong viing vong ngoai.

Trong so dd vi du, médun hién thi 1320 duoc tao cAu hinh dé hién thi bg chi
béo chidu thire trong UT dap lai viéc hoat dong thi trién nhanh két thic va chiéu
thirc cia nhan VAt 4o tht nhat da khong dugc thi trién, by chi bao chiéu thire tr6
t&1 nhan vat ao th hai.

Trong so d3 vi du, mddun hién thi 1320 dugc tao cdu hinh d€ hién thi bd chi
béo chiéu thirc trong &nh moi trudng 4o theo cach thir nhét, cach thir nhét bao
gbm it nhat mot trong sé cach thire sau day: hién thi theo mau thir nhét, hién thi
theo kidu thir nhat, va hién thi v6i hiéu tng cu thé thi nhét.

Trong so dd vi du, modun hién thi 1320 dugc tao cAu hinh d hién thi bd chi
béo chiéu thirc trong anh mdi trudng 4o theo cach thir hai dép lai vi€e hoat dong
thi trién chiéu thirc nhan dugce trén by didu khién chiéu thirc banh xe va chiéu
thirc ¢6 hudng tuong ung voi didu khién chiéu thtc banh xe dang trong trang
thai khong kha dung, cach thr hai bao gdm it nhit mot trong sb cach thirc sau
d4y: hién thi theo mau thir hai, hién thi theo kidu th hai, va hién thi v6i higu tmg
cu thé thi hai.

Trong so d0 vi du, bd chi bdo chiéu thirc bao gbm bo chi bao chiéu thirc miii
tén hodc bo chi bao khoang chiéu thurec.

Thiét bi dé hién thi anh mai truong 4o dugc dé xuét trong cac phuong 4n néu
trén dugc minh hoa bing vi du phan chia cia cdc médun chirc néng néu trén.
Trong tng dung thuc té, cac chtrc ning cé thé duoc phan bd cho va thuc hién bai
cac modun chirc nang khac nhau tuy theo yéu cau, nghia 13, cAu tric ndi tai cia
thiét bi duoc chia thanh cac modun chirc nang khac nhau, dé thuc hién tat ca

hodic mot sb chirc ning duge mo ta trén ddy. Ngoai ra, thiet bi d€ hién thi anh
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moi trudng do duge d& xuit theo phuong 4n néu trén thudc vé cling mot y dd
sang tao nhu phuong 4n vé phuong phép hién thi anh méi trudng 4o. Déi véi qua
trinh thue hién cu thé cua thiét bi thi tham chiéu dén phuong 4n vé phuong phép.
Céc chi tiét khong duge mé ta 1an nita & day.

Sang ch_é con d& xudt bo phan may tinh (thiét bi ddu cudi hoic may chir), bao
odm b xi Iy va bd nhé, bd nhé luu trit it nhit mot 1énh, it nhit mot 1énh duge
nap va duge thuc thi béi bd xir Iy d& thue hién phuong phép hién thi anh mbi
truomg 4o dugc dé xudt trong cic phuong an vé phuong phap néu trén. B phan
may tinh c6 thé 1a bo phan m4y tinh dugc dé xuét trén FIG. 14.

FIG. 14 1a so db khéi ctia bd phan may tinh 1400 theo phuong 4n vi du cla
sang ché. Bd phan may tinh 1400 c6 thé 14 thiét bi dau cudi nhu dién thoai thong
minh, may tinh bang, bd phat MP3, b phat MP4, mdy tinh x4ch tay, hodc mdy
tinh dé ban. Bd phan may tinh 1400 con c6 thé dugc goi 1a thiét bi nguoi ding
(user equipment - UE), bd phén dau cubi, bd phan may tinh di ddng, bd phén
may tinh x4ch tay, bd phan may tinh @ ban, hodc bang tén khac.

Noéi chung, bd phan may tinh 1400 bao gdm bo xtr Iy 1401 va bd nhé 1402.

Bo xtt Iy 1401 ¢6 thé bao gdm mdt hozc nhiéu 16i xir Iy, va c6 thé 13, vi dy,
b xir Iy 4-16i hodc bd xir Iy 8-13i. Bé xit Iy 1401 c6 thé duge thuc hién bing
cach st dung it nhat mot dang phén cimg ctia bd x1t Iy tin hiéu s (digital signal
‘processor - DSP), mang cdng truong 14p trinh duge (field-programmable gate
array - FPGA), va mang 16gic 14p trinh duoc (programmable logic array - PLA).
Bo xtr Iy 1401 con ¢6 thé bao gdm bod xir Iy chinh va b ddng xt Iy. BO xir ly
chinh 12 b3 xir Iy dugc tao cdu hinh dé xi ly dit liéu trong trang thdi thirc, va con
duoc goi 1a bd xtr Iy trung tdm (central processing unit - CPU). B ddng xir Iy 1a
bd x1t ly tiéu thu cong sudt thdp dugc tao chu hinh dé xt 1y dir liéu trong trang
thai doi. Theo mdt s§ phuong 4n, bd xir Iy 1401 c6 thé dugce tich hgp véi véi bd
xtr Iy db hoa (graphics processing unit - GPU). B6 GPU chiu trach nhiém trinh
di&n va v& ndi dung can dugc hién thi bdi méan hinh hién thi. Theo mdt s6 phuong
an, bd xu ly 1401 cé thé con bao gém bd x ly tri tué¢ nhan tao (artificial
intelligence - AI). Bo xt ly Al dugc tao cu hinh dé xir ly hoat dong tinh toan

lién quan dén hoc may.
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Bo nhé 1402 ¢6 thé bao gdbm mot hoic nhiu vét ghi may tinh doc dugc ma
c6 thé 12 bd nhé ¢b dinh. B4 nhd 1402 ¢6 thé con bao gdm bd nhé truy cép ngiu
nhién té¢c d6 cao va bd nhé bit kha bién, vi du, mot hogic nhiéu thiét bi dfa ghi
hodc thiét bi bd nhé nhanh. Theo mot sd phuong 4n, vt ghi may tinh doc dugc
¢6 dinh trong bd nhé 1402 dugce tao cAu hinh dé luu trit it nhat mot 1énh, it nhat
mdt 1&nh nay duoc tao cdu hinh dé dwoc thuc thi bai bo xi Iy 1401 dé thyc hién
phuong phép hién thi 4nh méi trudng &o dugce dé xuét theo cac phuong 4n ctia
phuong phép theo sang ché.

Theo mdt ) phuong 4n, bd phin may tinh 1400 theo tuy chon con bao gém
giao dién ngoai vi 1403 va it nhit mot thiét bi ngoai vi. B xtr Iy 1401, bd nh¢
1402, va giao dién ngoai vi 1403 c6 thé dugc két ndi bang buyt hodc dudng tin
hiéu. M&i thiét bi ngoai vi c6 thé duoc két ndi t6i giao dién ngoai vi 1403 bing
cach st dung buyt, cap tin hiéu, hodc bang mach. Cu thé 13, thiét bi ngoai vi bao
g0m it nh4t mot trong s6 mach tan sb v6 tuyén (radio frequency - RF) 1404, man
hinh hién thi 1405 (vi dy, man hinh hién thi cam Gng), cum camera 1406, mach
4m thanh 1407, thanh phin dinh vi 1408, va ngudn dién 1409.

Ngudi ¢ hidu biét trung binh trong linh vyc ¢6 thé hiéu rang ciu triic dugc
thé hién trén FIG. 14 khong tao nén sy gidi han bét ky déi véi bo phan may tinh
1400, va bd phan may tinh c6 thé bao gdm nhiéu thanh phan hon hoic it thanh
phén hon nhimng gi duge thé hién trén hinh v&, hodc mot sb thanh phan c6 thé
duoc két hop, hodc viéc trién khai thanh phan khéc nhau c6 thé duoc st dung.

B6 nhé luu trix it nhit mot 1énh, it nhit mot chuong trinh, b ma hodc tip
1énh, it nhat mot 1énh, it nhit mot chrrong trinh, bd ma hodc tip 1énh duge nap
va duoc thuc thi bdi bd xur ly dé thue hién phuong phap hién thi &nh mai truong
ao theo céc khia canh néu trén.

Sang ché dé xuét vat ghi méy tinh doc dugc, vat ghi mdy tinh doc dugc luu
trt it nhat mot 1énh, it nhét mét chuong trinh, b ma hodc tép 1énh, it nhét mot
1énh, it nhit mot chuong trinh, bd ma hoéc tép 1énh dugce nap va dugc thuc thi
boi bd xtr Iy dé thuce hién phuong phép hién thi dnh m6i trudng 4o duge mo ta

theo céac khia canh néu trén.
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Sang ché con dé xuét sin phidm chuong trinh may tinh, san phim chuong
trinh may tinh, khi chay trén may tinh (vi du, thit bi ddu cubi), khién cho méy
tinh (vi du, thiét bi diu cudi) thuc hién phuong phép hién thi anh méi trudng 4o
theo cac phuong an cia phuong phap néu trén.

Céc sb th tu ctia cac phuong 4n néu trén theo sang ché chi nhim muc dich
mo ta, va khong nhim chi bao phurong 4n wu tién gitra cac phuong an nay.

Ngudi c6 hiéu biét trung binh trong linh vuc ¢6 thé hiéu ring tit ca hoic mot
s6 budc cia cic phuong 4n néu trén c6 thé dugc thuc hién boi phan cing, hoic
c6 thé dugc thuc hién béi chuong trinh ra 1énh cho phén cimg lién quan. Chuong
trinh ndy c6 thé dugce Iuu trong vat ghi may tinh doc dugc. Vit ghi c6 thé 1a:
ROM, dia tlr, hodc dia quang.

Phin mé ta trén ddy chi néu cac phuong 4n vi du theo sang ché ma khong
nhdm gidi han sang ché. Su cai bién, thay thé twong dwong, hoic cdi thién bt ky
duoc thue hién bén trong pham vi cla sang ché s& nim trong pham vi bao ho clia

sang ché.
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YEU CAUBAO HO

1. Phuong phap hién thi anh méi trudng 4o, dugc thuc hién béi thiét bi déu cudi,
phuong phép bao gbm cac bude:

hién thi giao dién ngudi dung (UI), UI bao gbm anh mdi trudng 4o va bd
didu khién chiéu thirc banh xe, anh méi truong 4o 14 anh thu duoc bing cach
quan s&t moi trudng ao tu phdi canh quan s4t twong tng v6i nhén vét ao thir nhét;

nhén hoat dong thi trién chiéu thuc trén bo diéu khién chiéu thtrc banh xe;
va

b6 qua viéc hién thi bd chi bao chiu thirc duge tao ciu hinh dé chi béo it
nhat mot trong hudng nhim cta chiéu thtrc dinh huéng va ving thi trién trong
anh moi trudng 4o dap lai viéc hoat dong thi trién chiéu thtc 12 hoat dong thi
tridn nhanh va tdn tai nhan vét o thtr hai duoc chon, thao tac thi trién nhanh 1a
thao tac kich hoat may khach tu dong chon nhén vét 4o thir hai theo quy tic chon
d6i tuong - tn cong.
2. Phuong phap theo didm 1, trong d6 bd diéu khién chiéu thirc banh xe bao gdm:
vung vong trong va ving vong ngoai dugc bb tri bén ngoai viing vong trong; va

vidc bo qua viéc hién thi bd chi bao chiéu thirc dugc tao cdu hinh dé chi bao
it nhit mot trong hudéng nhém ctia chiéu thirc dinh huéng va ving thi trién trong
4nh mdi truong o, dap lai viéc hoat dong thi trién chiéu thtrc 12 heat dong thi
trién nhanh va tdn tai nhan vat 4o thit hai dugc chon, bao gém budc:

b6 qua viéc hién thi bo chi bdo chiéu thirc trong 4nh mai trudng o dép lai
viéc vi tri hoat déng cua hoat dong thi trién chiéu thirc ndm trong ving vong
trong va tdn tai nhan vat ao tht hai dugc chon.
3. Phuong phép theo diém 2, trong d6 viéc bd qua viée hién thi b chi bdo chiéu
thtrc trong 4nh moi truong 4o, déap lai viée vi tri hoat dong cua hoat dong thi trién
chiéu thirc ndm trong viing vong trong va tdn tai nhan vat do thir hai dugc chon,
bao gbm:

bd qua viéc hién thi bo chi bao chiéu thirc trong anh méi trudong ao dép lai
viéc vi tri hoat déng cua hoat dong thi trién chiéu thtrc nim trong ving vong
trong va c6 mot nhin vt 4o thir hai tng vién trong bd chi bao khoang.

4. Phuong phép theo diém 3, trong d6 phuong phép nay con bao gbm cac bude:
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hién thi bo chi bao chiéu thirc trong anh moéi trudng 4o déap lai viéc vi tri
hoat dong ctia hoat dong thi trién chiéu thirc ndm trong ving vong trong va ton
tai hai hodc nhiéu nhan vt o thtr hai dugc chon;

hoac

hién thi bd chi bao chiéu thirc trong anh moéi trudng a0 déap lai viéc vi tri
hoat dong cia hoat dong thi trién chiéu thirc ndm trong ving vong ngoai.
5. Phuong phép theo diém bat ky trong sb cac diém 1 t6i 4, trong d6 phuong
phép nay con bao gdm budc:

hién thi bo chi bao chiéu thire trong UI dép lai viéc hoat dong thi trién nhanh
két thiic va chiéu thitc ciia nhan vat 4o thir nhit da khong duge thi trién, bd chi
béo chiéu thirc trd t&i nhan vat ao thir hai.
6. Phuong phép theo diém 5, trong d6 budc hién thi bd chi béo chiéu thic trong
anh méi truong 4o bao gdm:

hién thi bd chi bao chiéu thirc trong anh méi trudmg 4o theo cach thir nhét,
cach thir nhat bao gdm it nhit mot trong s cach thirc sau day: hién thi theo mau
thir nhét, hién thi theo kidu thir nhat, va hién thi véi hiéu tmg cu thé thir nhat.
7. Phuong phép theo diém bat ky trong sd céc diém 1 t6i 4, trong d6 phuong
phép nay con bao gdm budec:

hién thi bo chi bao chiéu thirc trong dnh mdi trudong do theo cach thi hai dap
lai viéc hoat dong thi trién chiéu thirc nhan duge trén bd didu khién chiéu thirc
bénh xe va chiéu thirc ¢6 hudng turong tng véi bo didu khién chiéu thirc banh xe
dang trong trang thai khong kha dung, cach thi hai bao gbm it nhit mot trong s6
céch thirc sau day: hién thi theo mau thi hai, hién thi theo kiéu thir hai, va hién
thi v&i hiéu tmg cu thé thit hai.
8. Phuong phép theo diém bét ky trong s6 cac diém 1 t6i 4, trong d6 bd chi béo
chiéu thirc bao gém bd chi bdo chiéu thirc miii tén hodc bd chi bao khoang chiéu
thirc.
9. Thiét bi d& hién thi anh mo6i trudng 4o, trong d6 thiét bi nay bao 2bm:

mddun hién thi, dugc tao ciu hinh @ hién thi giao dién nguoi ding (UT), UI
bao gdm anh méi trudng 4o va bd diéu khién chiéu thirc bénh xe, anh mdi trudng

40 12 anh thu dwoc bing cach quan sat moi trudng ao tir phéi canh quan sat tuong
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g v&i nhan vét 4o thir nhat; va

modun trong tac, dugce tao cAu hinh dé nhéan hoat dong thi trién chiéu thirc
trén bo diéu khién chiéu thirc banh xe,

modun hién thi dugc tao cAu hinh d bo qua viéc hién thi b6 chi bao chiéu
thirc duoc tao cdu hinh dé chi bao it nhat mot trong hudéng ngém cua chiéu thirc
dinh huéng va ving thi trién trong anh moi trudng a0 dap lai viéc hoat dong thi
tridn chiéu thic 14 hoat dong thi trién nhanh va ton tai nhéan vt 4o th{t hai dugc
chon, thao tac thi trién nhanh 14 thao tac kich hoat may khach tu dong chon nhin
vét 40 tht hai theo quy tic chon dbi tugng- tin cong.
10. B4 phan may tinh, bao gdm b xit ly va bd nhé, bd nhd luu trik it nhat mot
1énh, it nhat mot chuong trinh, bd ma hodc tap 1énh, it nhat mot 1énh, it nhat mot
chuong trinh, bd ma hojc tip 1énh dugc nap va duoc thyc thi boi bo xir ly dé
thuc hién phuong phap hién thi anh méi trudng 4o theo diém bt ky trong sb cac
diém 1 i 8.
* 11. V4t ghi méy tinh doc duge, luu trit it nhat mot 1énh, it nhat mot chuong trinh,
b6 ma hogc tap lénh, it nhét mot 1énh, it nhat mot chuong trinh, bd ma hodc tip
1énh dugc nap va dugc thuc thi bdi bo xir 1y dé thuc hién phuong phap hién thi

anh moi trudng 4o theo diém bt ky trong sb cac diém 1 t6i 8.
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