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TOM TAT

Tré em mdc Réi loan phé tw ky (ASD) lhu’ang gap kho khan trong viéc xur Iy cac kich thich tir moi truong,
dé dén dén tinh trang qud tai cam gidc va xudt hién cac hanh vi bat thwong. Nhitng han ché nay anh hwong
dang ké dén kha nang twrong tac xd hoi, hoc tdp va sinh hoat hang ngay cia tré. Tai khu viee Pong bang song
Cuu Long (DBSCL) nhu cau vé cdc khong gian ngi that chuyén biét danh cho tré ASD ngay cang gia tang, tuy
nhién viéc thiét ké va ap dung trong thuec té van con nhiéu han ché do rao can kinh té cing nhu thiéu dinh hiréng
thiét ké phix hop véi diéu kién dia phwong. Nghién civu nay dé xudt gidi phdp thiét ké ngi that cé nho thong qua
viéc itng dung phan mém mé hinh héa 3D SketchUp nham hé tro triee quan héa va t6i wu phwong dn thiét ké.
Duea trén phan tich dac diém réi loan cam gidc cua tré ASD, két hop voi cac yéu 16 vi khi hdu va van héa sinh
hoat ddc thu ciua khu viee DPBSCL, mé hinh khong gian ban mo dwoc xdy dung voi dién tich khiém ton nhung
dam bao tinh linh hoat va kha nang thich img. Cdc yéu t6 thiét ké nhw mau sdc trung tinh, dnh sang tw nhién
dwoc kiém sodt va vit liéu an toan dwoc lwa chon nham giam thiéu cdc kich thich thi giac va thinh giac khong
can thiét. Pong thoi, viéc té chire khéng gian hwéng dén sw don gian, ré rang, givip tré dé dang thich nghi va
tang kha nang tdp trung. Két qua nghién cieu cho thay mé hinh dé xudt khéng chi ddp iing yéu cau tam Iy hoc
khong gian cho tré ASD ma con dam bao tinh kha thi cao khi ap dung tai cdac ho gia dinh trong khu viee DPBSCL.

Tir khéa: Roi loan pho tw ky (ASD), thiét ké noi that c¢& nho, SketchUp, mé hinh héa 3D, Pong bang séng
Cuu Long.

ABSTRACT

Children with Autism Spectrum Disorder (ASD) often experience difficulties in processing environmental
stimuli, which can lead to sensory overload and atypical behavioral responses. These challenges significantly
affect their social interaction, learning ability, and daily functioning. In the Mekong Delta region, the demand
for specialized interior spaces for children with ASD is increasing, however, practical implementation remains
limited due to economic constraints and the lack of design guidelines suited to local conditions. This study
proposes small-scale interior design solutions through the application of the 3D modeling software SketchUp
to support visualization and optimization of design options. Based on an analysis of sensory processing
characteristics in children with ASD, combined with regional microclimate conditions and local living habits,
a semi-open spatial model is developed. Although modest in size, the model ensures flexibility and adaptability.
Design elements such as neutral color schemes, controlled natural lighting, and safe materials are carefully
selected to minimize unnecessary visual and auditory stimuli. In addition, spatial organization is simplified
and clearly structured to enhance adaptability and concentration for children. The results indicate that the
proposed model not only meets the requirements of environmental psychology for children with ASD but also
demonstrates high feasibility for application in households in the Mekong Delta region.

Keywords: Autism Spectrum Disorder (ASD), small-scale interior design, SketchUp, 3D modeling, Mekong Delta.
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GIOI THIEU

Trong bdi canh hién nay, ty 1€ tré em dugc
chan doan mic R&i loan phd tu ky (Autism
Spectrum Disorder - ASD) dang c¢6 xu hudng
gia ting dang ké tai Viét Nam (Nhom PV Béo
Nhan Dan dién tir, 2025). Tré ASD thuong boce 16
nhitng khiém khuyét dic thu vé giao tiép xa hai,
ngon nglr va dac bict 1a sy nhay cam qua muc
hoac kém nhay cam v6i cac kich thich glac quan
tor moi truo’ng song Piéu nay dit ra yéu cau cap
thiét vé viéc thiét 1ap cac moi trudng vat Iy hd
trg nham can thiép va diéu chinh hanh vi cho tré.

Tai khu vyc Pdng biang song Ciru Long
(PBSCL), cong tac hd tro tré ASD van dang dbi
mat véi nhiéu thach thirc. Phan 16n cac can thiép
hién nay chi tap trung vao y té va giao duc, trong
khi vai trd ciia “khéng gian noi that” - yéu t6 vi
md bao quanh tré hang ngay - lai bi xem nhe
(Nhu Théo, 2013). Cac ho gia dinh thuong dé tré
sinh hoat trong khong gian chung thiéu su diéu
chinh vé anh sang, 4m thanh va mau sic, dan dén
tinh trang tré lién tuc bi cang théng cam giac. Su
thiéu ving cac khung thiét ké khong gian ndi that
quy md nho, chi phi thap va phu hop véi diéu
kién khi hau nong am, két hop van héa chung
séng da thé hé tai PBSCL chinh 1a mot khoang
trbng nghién ctru 16n.

Dé giai quyét van dé nay, viéc tng dung cong
nghé moé hinh héa 3D tryc quan, cu thé 1a phan
mém SketchUp, duge xem 1a mot hudng tiép can
dot pha va kha thi. Bai bao nay tap trung ngh1en
ctru va dé xuat cac mo hinh khong gian ndi that c&
nho chuyén biét cho tré ASD tai PBSCL. Dong
g6p chinh ctia nghién ctru bao gdm: (1) S6 hoa va
truc quan hoa cac nguyén tic thiét ké tdm 1y hoc
khong gian thanh mé hinh 3D thyc tién; (2) Dé
xuat khung khong gian ndi that c& nho dap tGng
tiéu chi kinh té - van héa - khi hau ctia DBSCL.
1. Cac nghién ctru lién quan

R6i loan tiép nhin cam giac & tré ASD

Khoa hoc d ching minh rang réi loan tiép
nhén cdm giac (Sensory Processing Disorder) la
mot dic trung cdt 18i cta tré ASD. Tré thuong
gap khé khan trong viéc loc va xur 1y cac tin
hiéu dau vao tir thi giac, thinh gidc va xuc giac
(VICA, 2023). Sy qué tai vé mit cam giac co
thé xuat phat tir anh sang choi 16a, tiéng 6n hoic

Khoa hoc Ky thudt - Cong nghé

nhiing mang mau ryc rd, 1on xon trong phong,
dan dén cac hanh vi rap khuon, thu minh hodc
bung n6 cam xuc (Truong Thi Kiéu Oanh, 2023;
Blackwell, n.d.). Bén canh do, céc r6i loan vé
ngdn ngir va giao tiép xa hoi khién tré gap kho
khan trong viéc bay to su kho chiu cia minh ddi
v6i moi truong xung quanh (Nguyén Tién Pat,
n.d.; Nguyén Hoang Giang, n.d.). Do d6, moéi
treong vat ly phai dong vai tro 1a mot mang loc
cam giac thy dong.

Nguyén tic thiét ké méi trueong vat Iy hd
tro

Cac nghién ctiru qubc té da thiét 1ap mot sb
tiéu chuan nén tang vé khong gian cho ngudi
tu ky. Tiéu biéu, 1y thuyét thiét ké cia Mostafa
(2008) nhan manh sy can thiét cia viéc giam
thiéu tiéng on, tao cac ving khong gian c6 tinh
du doédn cao va su dung mau sic diu nhe nham
t61 wu hoa sy tap trung. Tuong tu, Mcallister va
Maguire (2012) dé xuat bo cong cu thiét ké 16p
hoc cho tré¢ ASD, trong do dé cao tinh linh hoat
cuia khong gian dé phu hop véi timg ca nhan. Tai
Viét Nam, mot s6 nha nghién ctu ciing bat dau
quan tdm dén van dé nay nhung chi yéu tiép can
duéi goc d6 tong quan 1y thuyét (Phan Nguyén
Khanh DPan, 2016; Ngo6 Thi Thuy An, 2025).

Khoang tréng nghién ctru

Mic du cong nghé thuc té a0 (VR) va 3D da
duogc dua vao tmg dung cho ngudi mic chimg tir
ky (Dixon et al., 2019), phan 16n cic nghién ciru
nay tip trung vao dao tao k¥ ning hoic thiét ké
cac cong trinh quy mo 16n (bénh vién, trung tam
gido duc chuyén biét). Rat it nghién ctru dé cap
dén cac “mo hinh c¢& nho” (small-scale models)
ap dung truc tiép tai cac ho gia dinh c6 dién tich
khiém tén va nguén luc kinh té han ché. Viéc
thiéu ving cac nghién ctru ban dia héa - xem
xét dic thu vi khi hau va nép séng cuia khu vuc
DBSCL - chinh 13 khoang tréng ma bai bao nay
huéng t6i giai quyét.
2. Phuwong phap dé xuit

Khung thiét ké khong gian ni that ¢ nhé

M6 hinh ¢& nhd trong nghién ctru nay dugc
dinh nghia la cac khong gian dugc tich hgp ngay
trong nha ¢ hién hitu cta gia dinh (nhu phong
ngu ca nhan két hop goc hoc tap hodc goc phuc
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hdi cam giac). Khung thiét ké tuan thu 3 nguyén
tac 15i:

An toan tinh

Bé cuc khong gian loai bé hoan toan cac vat
sdc nhon, st dung noi that bo gbc va tham chéng
va dap.

Kiém sodt kich thich

Giéi han sb luong vat dung trung bay. St
dung bang mau pastel (xanh lam nhat, be) va vat
liéu khong phan quang dé tranh gay chéi mit.

Phdn khu chire ndng bang bién gidi mém

Trong khong gian nhd, thay vi dung vach
ngin cung gdy ngdt ngat, nghién ctru dé xuét
dung rém, ké sach thép hoac tham trai san khac
mau dé phan dinh khu vuc hoc tap va nghi ngoi.

Lua chon cong cu mo hinh héa SketchUp

Thay vi sir dung cac phan mém k¥ thuat phirc
tap, SketchUp duogc lya chon do dac tinh giao
dién truc quan, linh hoat trong viéc kéo tha khéi
(Push/Pull) va chi phi tiép cin thap (Trung tim
Thoi Dai M6i IDC, 2022). SketchUp h trg dung
hinh nhanh chong va c6 thu vién 3D Warehouse
phong phu, cho phép ngudi thiét ké thir nghiém
1ap tic cac kich ban chiéu sang va phdi mau. Su
truc quan nay giup cho phu huynh va gido vién -
nhitng nguoi khong chuyén vé kién tric - ¢6 the
dé dang can thiép va diéu chinh mé hinh theo
murc do ty ky cua con em minh.

Quy trinh thiét ké tich hop ban dia hoa

M6 hinh dugc thiét ké dua trén dac diém khi
hau nong 4m cua PBSCL. Hé théng ctra s6 duogc

Khoa hoc Ky thudt - Cong nghé

mo phong dé tinh todn hudéng don gié tu nhién,
di kém véi rém cira nhiéu 16p nham loc b6t b
xa nhiét va cuong d6 anh sang gat, giup tiét kiém
ning lugng ma van duy tri moi trudng anh sang
diu nhe (low-arousal environment) cho tré.

3. Thye nghiém va két qua

Nhom nghién ctru da tién hanh dung hinh va
mé phoéng chi tiét cac phuong an khong gian c&
nho bang phan mém SketchUp. Duéi day 1a két
qua cta cac phién ban thiét ké t6i wu hoa

Trién khai mé hinh khéong gian c& nhé

M5 hinh ¢& nho dugc thiét ké nhim t6i dién
tich mdi khu tir 10m? dén 15m?, phan b cac khu
vuc: nghi ngoi (giudng don/déi thap), hoc tap ca
nhan, vui choi nhe va mgt géc nho phuc hdi cam
giac (sensory corner).

Céc thong s tai Bang 1 duoc thiét 1ap dua
trén nguyén tic “An toan tinh” va “Kiém soat
kich thich” danh riéng cho tré réi loan phd tu ky.
Trong md hinh ¢& nhé (dién tich tong khoang 32
- 50m? dugc chia cong nang), do khong gian vat
Iy bi gidi han, viéc st dung rém vai lam vach
ngin mém va cac hop luu trir 46 choi dong vai tro
quyét dinh trong viéc loai bo sy 16n xon thi gic.
Bén canh do, cac vat liéu duoc lya chon nhu cao
su tu nhién, tham xép va vai cotton khong chi
dap tng tiéu chi chong va dap ma con triét tiéu
cac hop chit hiru co d& bay hoi (VOC) va han ché
tiéng dn nén, tao ra mot vung an toan tuyét ddi

cho hé than kinh nhay cam cua tré.

Bang 1. Thong sb k¥ thuat va vat li€u cua cac thanh phﬁn trong md hinh ndi that ¢& nho

Théng s6 ky thuit &

Hang muc P SO
Dé xuat vat li¢u

Kich thwée / Chi
tiét bd sung

Muc dich can thiép tam ly
& Hanh vi (ASD)

1. Vat liéu

san

nhiéu hinh dang.

- Tham 16t bang x5p mém, cao su ty nhién
hoac tham chéng tron truot. - Khu vuc
vui choi: Tham cao su mém. - Khu vuc

phuc hoi: Tham xuc giac (sensory mat)

Giam thiéu tdi da chan thuon
€| Kich thuéc tham linh

hoat (thuong dung
tdm 300 x 300mm
ghép lai).

khi tré c6 hanh vi mat kiém
soat, bung nd hodc truot nga.
Kich thich xuc giac nhe nhang
& khu vuc phuc hoi.
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2. Bang mau
tuong

- Phong hoc/Vui choi: Gam xanh duong
nhat, xanh 14 mat mét xen k& trang nga.
- Phong nghi ngoi/Phuc hdi: Mau be
sang, tim nhat hodc hong pastel. - Ty
1€ mau: 70% mau chinh, 25% mau phu,
5% diém nhan.

Giam kich thich thi gidc, tranh
gdy cing thang (low-arousal).
Quy tic “it nhung du” gitp
khong gian c6 trat ty, dé hiéu,
khong 1am tré bi r6i mat.

Tranh dung cac hoa
tiét ruom ra trén tran
nha; mau tran nén

dong nhat voi tuong.

3. Thiét bi
anh sang

- Anh sang nhan tao: Pén LED trang 4m
(3000-4000K) cho khu hoc tap. Bén LED
vang 4m (2700K-3000K) va dén ngi cam
nhat cho khu nghi ngoi. - Anh sang tu
nhién: Cira s6 nho (2-3 6) ¢6 rém diéu
chinh nhiéu 16p.

Tranh hoan toan anh sang
huynh quang tring xanh (nhap
nhay choi) gay hoang loan thi
giac. Loc btric xa nhiét va kiém
soat cuong do sang tuy theo

murc d6 nhay cam cua tré.

Cira s6 khong b tri
ddi dién tryc tiép tim
nhin tai ban hoc dé
tranh choi 16a va gay
xao nhang.

4. Mat 3o
ndi that

- Mt do: Téi gian hoa. Lap dit ti/hop co
nap day dé cat gon do choi. - Kiéu dang:
Bo tron cac goc cung (ban kinh 10-20
mm) hoic boc xbp/silicon. - Phan khu:
Dung vach ngan mém (rém vai) giita khu
hoc va choi.

Loai bo sy 1on x9on thi giac
gilp tdng cudng sy tap trung.
Vach ngin mém gitip tré nhan
biét “bién giéi khong gian”
mot cach an toan ma khong

bi ngdt ngat.

Ban hoc (800x 1700
x 750mm), Ghé (500
x 600 x 800mm),
giuong thp sat san.
Sir dung thém ghé
ludi, dém hoi.

Phién ban 1 (Tbi gian do vat): Thiét ké sir
dung giudong ngu boc ném sat san. Ban hoc duogc
dit tai vi trf nhan anh sang ty nhién gian tiép
(khong dbi dién truc tiép ctra s6 dé tranh 16a).
Toan bd ndi that ap dung hinh khdi bo tron - Hinh
1, Hinh 2.

Phién ban 2 (Tich hop goc cam giac): Bén
canh giudng va ban hoc, mot goc nho duoc b tri
rém che, ghé ludi va tham xuc giac ém ai. Pay 1a

khong gian “trd 4n” an toan khi tré c6 dau hiéu
bung nd cam xuc, gitp tré ty diéu chinh lai hé
than kinh - Hinh 3, Hinh 4.

Cdc phién ban mé hinh nay chi dé xudt
dp dung chung cho tré mdc roi loan phé tw ky
(ASD), nghién ciru chwa di sau dwoc vao cac mirc
do nang hay nhe cua tung tré em (nghién cuu y
té chuyén siu).

Hinh 1. Céac goc chup tong thé ctia mé hinh ¢& nho phién ban 1 (1)
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Hinh 3. Cac goc chup tong thé ctia mé hinh ¢& nhoé phién ban 2 (1)
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Panh gia tinh nang ciia m6 hinh

Téi wu hoa thi gidc va khong gian: Bang cach
sir dung cac ké dd choi co nip day (an di su 1on
x0n) va vach ngan rém, khong gian duogc gitr ¢
trang thai trat tu cao. Mau tuong dugc render trén
SketchUp véi tong mau xanh nhat va xdm am,
cho thay kha niang hép thu anh sang tot, khong
tao ra bong d6 git gay so hai cho treé.

Tinh an toan: San nha dugc 16t tham xbp/cao
su. Khong gian khong stir dung den huynh quang
nhip nhay ma dung dén LED 4nh sang vang 4m,
tan quang déu.

Phén tich chi phi va tinh kinh té caa cac
md hinh dé xuat

Bén canh yéu t6 cong ning, tdim 1y hoc va
tinh an toan, chi phi ddu tu 14 mot trong nhing
tiéu chi quan trong quyét dinh kha nang trién khai
thuc té ciia md hinh thiét ké ndi that danh cho tré
rdi loan phd tu ky. Dic biét trong bdi canh Dong
bang song Ctru Long, noi mirc thu nhép trung
binh cta nhiéu ho gia dinh con han ché, viéc xay
dung du toan so bg giup danh gia tinh kha thi tai
chinh va kha nang nhan rong cta giai phap.

Khoa hoc Ky thudt - Cong nghé
’ Chi phi dugc udc tinh dya trén cac nguyén
tac sau:

— St dung vat liéu va nQi thét‘phé bién trén
thi truong ndi dia khu vuc Bong bang song Cuu
Long;

~ Khong tinh chi phi xdy dung phan thd
(chi tinh phan cai tao va ndi that);

— Gia tham khao theo mit bang thi trudng
nam hién tai (202?), O muc trung binh - khong
phai vat li¢u cao cap;

— Tinh toan theo quy mo di¢n tich gia dinh
cho tirng mo hinh;

— Dién tich tham chiéu: Mbi khu tir 10-15
m?, tong 32-50 m?.

Céc hang muc chinh:

— Ban hoc chuyén biét cho tré;

— Ghé cong thai hoc ¢& nho;

— K& thap phan vung; Tham mém an toan;

— Rém diéu chinh 4nh sang; Pén chiéu sang
diu;

— Vit liéu bo gbéc bao v¢ an toan.

Bang 2. Co ciu chi phi mo hinh nho

Hang muc Gia trj (triéu VND) Ty trong (%)
Noi that co ban 10-15 50 - 55%
Thiét bi hd trg cam giac 3-5 15-20%
Cai tao va lap dat 5-8 25 - 30%
Téng cong 18-28 100%

(Cdc mike gid trén chi mang tinh chat tham khao, thue té phu thudc vao chat liéu, phong cdch, gid thanh cira

4. Panh gia két qua nghién ciru

Két qua tir viéc md phong mo hinh ¢& nho
mang lai nhitng ¥ nghia thyc tién to 16n dbi véi
khu vuc Dong bang song Ciru Long, cu thé trén
ba phuong dién chinh:

Thir nhat, tinh kha thi vé mat kinh t&. Céc
mo hinh ¢& nho khong doi hoi gia dinh phai xay
dung hay cai tao lai toan bd két cdu ngdi nha.
Nhirng vat liéu duogc dé xuét nhu tham Xép, rém
vai, ban ghé gd bo goc ép mang laminate déu 1a
vat liéu c6 san, gia thanh thép tai thi truong ndi
dia. Két qua cho thiy mé hinh ¢ nhé c¢6 mirc dau
tu dao dong khoang 1.5 - 3.5 triéu dong/m?, phu

hang, dia phwong va don vi thi cong)
hop vé6i diéu kién kinh té ctia da s6 ho gia dinh
Thtr hai, su thich nghi véi van hoa sinh hoat
da thé hé. Pic trung cua nha ¢ tai PBSCL la
khong gian mé va tinh quan tu gia dinh cao. M6
hinh noi that ¢& nhé véi “bién gidi mém” (dung
rém, thay d6i cot nén nhe) cho phép phu huynh
dé dang quan sat, can thiép kip thoi khi tré gap
su ¢o, nhung van tao dugc mot “goc an toan” du
riéng tu khi tré can sy tinh lang. N6 phd v& su
co 1ap cua cac trung tam tri liéu khép kin truyén
théng.
Thir ba, sy tdi wu vi khi hau dia phuong.
Biang cach van dung SketchUp dé mé phong dd
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bong va chiéu sang ty nhién, md hinh da dé xuét
viée bo tri ctra la c6 hé thong loc sang. Piéu nay
gitp tan dung t6i da lwong gid tw nhién doi dao
cua khu vuc song nudc, han ché viéc lam dung
méy diéu hoa - von ¢ thé sinh ra tiéng on nén
(background noise) ram ran khién tré nhay cam
thinh gidc bi kich dong.

Han ché cua nghién ctru: Du mé hinh 3D trén
SketchUp giai quyét t6t cac van dé vé thi giac va
khong gian, n6 chua thé mé phong vat 1y chinh
xac muc do tiéu am (Acoustics) cua cac vat ligu.
Diéu nay doi hoi cac thir nghiém thuc té vi may
do chuyén dung trong tuong lai.

KET LUAN VA HUONG PHAT TRIEN

Nghién ctru da khing dinh vai trd séng con
ctia khong gian noi that ddi véi tré réi loan phd tu
ky va dé xuat thanh cong mo hinh thiét ké khong
gian c¢d nho thong qua Ung dung cong nghé 3D
SketchUp. Vi wu thé chi phi thap, tinh truc quan
cao va kha nang cé nhan hoéa linh hoat, giai phap
nay dic biét phii hop voi cac ho gia dinh c6 didu
kién kinh té gii han tai Pong bang song Ctru
Long. Mb hinh c& nho khéng chi giai quyét bai
toan giam thiéu tinh trang qua tai cam giac cho
tré ma con ton trong va hoa hgp véi van hoa sinh
hoat cling nhu vi khi hau cta dia phuong.

Trong tuong lai, nghién ctru c6 thé mo rong
bang viéc img dung mo hinh nay vao thyc té tai
cac gia dinh, thu thap dir li€u sinh tric hoc va
hanh vi ctia tré (qua camera Al hodc thiét bi deo)
dé do luong dinh lugng murc d6 giam thiéu cing
thang. Pong thoi, viéc két hop SketchUp véi cac
cong cu Thyc té a0 (VR) s& gitip phu huynh trai
nghiém chéan thyc khong gian trudc khi tién hanh
thi cong thuc té.
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