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“Chdng mdy méc nao thay thé duoc xuc gidc”. Két ludn nay sé dilvao qua khu
cling thé ky 20. Cbng nghé haptic “cham va cam nhdn” dang tiép cdn véimot
trong ndm gidc quan cua con ngudi: xuc gidc.
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2014 la nam cla cong nghé “chagm”.
Nh& cac thiét bi cdm Gng théng
minh, ngudi ta c6 thé “cham” dé
chup anh, “cham” dé ghi am, “cham”
dé g6 vai dong chia sé cdm xuc...
Tudng ching cong nghé “cham” c6
thé lam dugc moi thd nhung van
con thach thuc I6n phai vuot qua.
Do la khd nang mé phdng “cdm gidc
cham”, tdic xuc giac.

D& thdy dugc tdm quan trong cla
viéc tich hgp xuc gidc vao cong
nghé, hay thd so sanh viéc st dung
dién thoai cdm Uing vdi dién thoai co
phim. So véi man hinh cdm Uing tron,
phdng, dung ban phim dé hon va it
16i hon bdi ta c6 thé s& va cdm nhan

nut bam. Nhu vay, bé sung xuc giac
cho may méc khong chi gitp tang do
chinh xac khi thao tdac, ci thién hiéu
suat s dung ma con nang cao cam
giac thuc cho nguai dung.

Liéu cac nha khoa hoc c6 thé cditién
thiét bi “cham” bang cach thém vao
yéu t6 “cam gidc”? Liéu man hinh
dién thoai c6 thé truyén tai cam
giac cta nhing bé mat khac nhau
nhu gé hay da, mém mai hay go
ghé...? Liéu ching ta c6 thé cam,
nam anh 3o 3D? C6t 16i dé hién thuc
héa nhing diéu nay 1a mot céng
nghé dang phat trién nhanh chéng
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- ¢Ong nghé “cdam ing tuong tdc”

hay con goi la “haptic”.

Thém cam giac cho cong
nghé “cham”

Haptic khong chi la cong nghé
“cham”, haptic la “cham va cam nhan”.

Haptic 1a mét thuat nglt c6 nguén
g6c¢ Hy Lap (haptikos) co nghia la cam
giac tiép xuc, hay xuc giac. Y tuéng
vé haptic ¢6 tir thap nién 90 nhung
phat trién muodn bai viec mé phdng
tin hiéu xuc giac kha rac réi. May tinh
dé truyén dat tin hiéu thi giac va thinh
giac nhung lai gap kho khan véi xic
giac. Ngudi dung xem dugc hinh anh,
g6 chit bang ban phim, nghe am
thanh & loa, nhung khéng thé cdm
nhan bang xuc gidc nhiing gi dang

Hé théng haptic cobdn gom "thiét bj haptic" (haptic
device) va "giao dién haptic" (haptic interface) két néi
véi mdy tinh.
« Giaodién haptic: c6 cdc cam bién ghinhdn théng
tin vé vi tri, tu thé, phuong huédng, tuong tdc... cua
doi tuong, va cé co cdu phan hoi xuc gidc. Giao dién
haptic cé thé la man hinh cam ting hodic anh do 3D.

« Thiét bi haptic: la trung gian giita ngudi ding va
giao dién, cho phép két néi, thao tdc va cam nhdn
phan héi tur giao dién xtc gidc. Thiét bi c6 thé deo
trén ngudi, du gon dé ngudi ding tu do thao tdc.
 Mdy tinh: phan tich tinh huéng, diéu khién giao
dién va thiét bi haptic tao “cam gidc xuc gidc” cho
ngudidang.

Heé théng haptic c6 thé don gian chi gém mdt man

Thiét bj
haptic /
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4 Phan héi fhi ”hf‘,”
xuc giac uong tac

"\ Mé phéng
tinh huong
May tinh Giao dién
haptic
Phan tich
tinh huong

hinh cam tmng, hodic phtic tap hon véi vt thé do va
cdc thiét bi dau vao-dau ra. Véi hé théng haptic c6
vdt thé do (hologram haptic), qud trinh mdy tinh tao
ra vat thé va méi trudng do goi la haptic rendering
(dung hinh haptic).
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xay ra bén trong bé may. Sau nhiéu
nghién cdu, thach thuc dugc giai
quyét nhg phan tich thanh phan cda
cam giac “cham”.

Khi cham vao mét vat bang ctt dong
¢6 muc dich, cdm giac ma chung ta
nhan dugc gém hai phan:

* Cam gidctiép xuc (tactile sensation):
I& cdm nhan ban dau khi co thé tiép
xUc véi vat thé, dugc cung cap bai
day than kinh duai da. Cadm giac nay
giup nhan biét hinh dang, két cdu bé
mat, nhiét do, rung dong, ma sat...
cla vat thé.

¢ Cam gidc vdn déng (kinesthetic
sensation): xuat hién khi co thé dung
luc gilr va tadc dong lén vat thé. Cam
giac van doéng cho biét trong lugng
vat, vi tri, phuong huéng céac luc va
chuyén déng tuong déi clia co thé
so véi vat.

Trén co s@ hai thanh phan cla xuc
gidc, cong nghé haptic cling tao ra
hai loai phan hoéi xdc gidc tuong ng
la phan hoi tiép xuc (tactile feedback)
va phan hoi van dong (kinesthetic
feedback). Hai loai phan hoi xuc giac
dugc tao ra déng bd nhd hé théng
haptic, két hgp véi nhau, mé phdng
“cam gidc cham” hoan hdo.

Tai tao cam giac “cham” khong don
thuan la tao ra phan héi vat ly. Qua
trinh doi héi kiém soat chat ché méi
tuong quan gilta d6 I6n vdéi vi tri, van
té¢, luc tac ddng... 1én cac déi tuong.

Khi cac déi tugng tac vai nhau trén
mot hé théng haptic, cam bién truyén
thong tin cha d6i tugng dén may tinh.

SUr dung thong tin thu thap, thuat toan
phat hién xac dinh tinh huéng tiép
xuc, muc d6 va két qua tinh huéng.
Thuat todn phan hoi phan tich thanh
phan xuc gidc cé thé tao thanh, tinh
toan luc va vi tri can tac déng lén cac
déi tuong. Cudi cung, thuat toan diéu
khién kiém soat thiét bi haptic thay déi
rung déng, nhiét do, ap luc... dé€ phan
hoi xtc gidc tuong Ung véi hinh anh/
moi trudng ma may tinh tao thanh.
Mau chét la phan héi xuc giac tao ra
phai phu hop véi chuyén dong dau
vao cla ngudi dung va tin hiéu thij
gidc, thinh gidc. Vi du: khi ban tay
ngudi dung ndm vao vat ran ao, luc
nam cang manh thi luc phan héi do
thié€t bi haptic tao ra phai cang I6n,
vat thé 3o phai bién dang va phat ra
am thanh thich hgp. Két hgp véi hinh
anh, am thanh, haptic giup déi tugng
40 h{u hinh va thuc té hon.

Loai xuc gidc co ban nhit ma hé
théng haptic tao ra la rung déng. Thé
hé haptic dau tién thudng s dung
dong co dién rung (nhu tinh nang
rung cuta dién thoai di dong), nhugc
diém la lam rung toan bé thiét bi. Cac
hé théng haptic cai tién cho phép tao
rung déng & vi tri cu thé vdi tan s6,

thai gian, cuong d6 dap Ung va cac
hiéu Uing xuc gidc da dang hon.

Hién nay, haptic khéng chi tai tao cdm
giac ti€p xuc khi ngudi ta tuong tac véi
mot déi tugng that, ma bao gom moi
tinh huéng phat sinh cdm giac “cham”.
Déi tugng thuc hién c6 thé 1a ngudi, 1a
mdy méc, hodc ca hai, va moi trudng
phét sinh tinh huéng c6 thé 1a that, la
30, hodc két hop. Chdng han, tucng tac
gilfa ngudi - may, gilla ngudi - vat thé
40, tuong tac ngudi - déi tugng diéu
khién tlr xa, hodc tuong tac cla robot.

& dang don gian nhat, mot vi du vé
haptic la dién thoai di ddng c6 cac
nut o rung lén khi ngudi dung cham
vao. Cac ky su dat cac cdm bién dién
ap nhé dudi man hinh va thiét ké
man hinh c6 thé di chuyén mot chat
khi bdm nut. Cdm giac rung, man
hinh chuyén déng va &m thanh dugc
dong bd hoa tao cam giac nhu nhan
vao nut that. Muc d6 cao hon, haptic
cho phép ngusi dung cam, nam,
kéo, day, cdm nhan va tuong tac véi
ca vat thé 4o do may tinh tao ra. Cac
nha khoa hoc con tim cach chuyén
giao xuc giac cho may moc dé ching
cam nhan dugc moi truéng va thao
tac chinh xac hon.

Mét s8 san pham ndi bat dung haptic hién nay

IPhone 6 v&i ché dé rung tinh viva
nhiéu kiéu dao déng cho cdc vi tri khdc
nhau trén man hinh.

50

e

Hai ngudi deo déng hé Apple Watch cé

thé thu va gdi nhip tim cho nhau béding
haptic.
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Ao khodc haptic KOR-FX giup game
thd cam nhdn thé gidi do, rung lén khi
c6 vu né, rdt vai khi bi bdn. ..



Haptic la tat yéu

Coéng nghé haptic hién con han ché
vé hiéu Uing xuc giac va do chinh xac
thai gian thuc nhung c6 tiém nang ting
dung rat16n. Cac game tha trai nghiém
ngay cang nhiéu cam giac thuc trong
thé gidi do la nhd hé théng haptic ti
man hinh, can va tay lai diéu khién.
Giao dién cac thiét bi cdm Uing cling sé
phat trién manh, thé hé man hinh cdm
Uing tuong lai du kién sé lam hailong ca
ngudi khiém thinh, khiém thi.

Nhung ting dung hitu hiéu nhat cta
haptic la kha nang 4p dung vao trong
caclinh vucyté, quan su, thi€tké cong
nghiép va dao tao. Haptic véi kha
nang truyén tai xuc giac, cong hudng
hinh anh va am thanh sé tré thanh
céng cu tuyét vai dé hoc tap va tich
[dy kinh nghiém. Thi tudng tuong
ngudi ta c6 thé cham vao nhiing vat

Thiét k& san phdm béing haptic.

N
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Céng nghé haptic cia Dai hoc Bristol: diing séng siéu dm tao vt thé 3 chiéu
¢6 thé nhin va cdm nhan duoc.

thé siéu nhd nhu virus, hat nano hay
tradi nghiém tinh trang khéng trong
luc... Cac bac si thodi mai thuc tap
phau thuat trén mé hinh o véi cam
giac nhu that vé mach mau, co bap,
khép xuong... Nhitng nguai linh hoc
cach thdo bom, lai may bay, diéu
khién xe tang trong méi trudng chién
dau do an toan. Thiét k&, thir nghiém

san phdm dé dang va it t6n kém hon
nhd cdc mo hinh do nhu that. Haptic
con song hanh cung thanh céng cla
linh vuc tu dong hda. Chung ta sé
s6m dugc trai nghiém cam gidc cam,
nam va st dung mot vién da trén mat
trang chi bang céach diéu khién robot
turxa. Tuong lai haptic dang trong tam
tay vGi nhiing tién bo day hia hen. O
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M8 hinh san phim
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Ngudi diéu khién ban tay robot haptic ctia NASA cdm nhdn
duoc vat thé robot dang cam.
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