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ABSTRACT
Objective: Apply Teachable Machine to detect jaw fractures in CT images.
Subjects and methods: Retrospective study on 1341 images extracted from CT.

Results: Among 746 images with jaw fracture injuries, correct identification occurred at a rate of
91.8% with parameter settings of 50-16-0.001, which decreased gradually to 82.4% when parameter
levels were increased to 150:64:0.003. In the mixed set of 1341 images (with and without jaw
fractures), the correct identification rate for images with jaw fractures was 87.3% at parameter levels
of 50:16:0.001, decreasing to 78.7% when parameters were increased to 150:64:0.003. This
demonstrates a correlation between the adjustment of parameter groups such as Epochs, Batch size,
and Learning rate to achieve optimal performance, significantly improving accuracy and general
prediction ability on data, while avoiding overfitting.
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TOM TAT
Muc tiéu: Ung dung hoc may trong phat hién gay xuong ham trén anh CT scanner.

Poi twong va phwong phap: Nghién ctru hdi ciru trén 1341 hinh anh CT.

Két qua: Trong 746 anh co ton thuong giy xwong ham, két qua nhan dang ding chiém ty 1& 91,8%
& murc tham s6 50:16:0,001 va giam dan xudng 82,4% khi ting tham s6 1én mirc 150:64:0,003. Trong
1341 anh hdn hop c6 giy xuong ham va khong c6 gay xuong, ty 1¢ nhan dang ding anh co6 gay xuong
ham chiém 87,3% & mirc tham sb 50:16:0,001 va giam dan xuong 78,7% khi tang tham s0 1én mire
150:64:0,003. Tir d6 cho thay c6 mdi tuong quan giira viéc diéu chinh ciac nhém thong sé Epochs,
Batch size va Learning rate dé dat dwoc hiéu suat t6t nhat gitp cai thién dang ké do chinh xac va kha
ning du doan téng quat hoa trén dir lidu, dong thoi tranh dugc tinh trang qua tai (overfitting).

Tar khéa: Tri tué¢ nhan tao, hoc may, gay xuong ham.

1. PAT VAN PE

Chén thuong ham mat ndi chung va gay xuong ham noi
riéng thuong rat da dang va phuc tap, khong nhirng anh
huong t6i tinh mang ngudi bénh ma con dé lai nhiéu di
chimg nang né€ va ca chirc nang thim my néu khong
diéu tri s6m [1]. Viéc chan doan sém va danh gia chinh
xéac, ddy du tranh bo sot nham dua ra phuong phéap diéu
tri kip thoi 1a rit can thiét, gitip bénh nhan phuc hoi hiéu
qua, tranh bién chtng, di chimg ning né [2]. Hién nay
& Viét Nam, dé chan doan chinh x4c gdy xwong ham do
chin thuong gay ra thudng st dung phim chup cit 16p
vi tinh (Computerized Tomography - CT) va chup cong
huong tir (Magnetic Resonance Imaging) [3].

Ngay nay, voi su ra doi cua tri tué nhén tao (artificial
intelligence - Al) va hoc méay (Teachable Machine) da
hd tro trong rt nhiéu linh vuc, trong d6 c6 nganh y té
[4]. Gan day da co nhiéu cong trinh nghién ctru khac
nhau trén thé gi6i nhu Gulshan V cung dong nghiép
(2016) da phat trlen thudt toan hoc sdu dé phat hi¢n
bénh vong mac tiéu duong trong anh chup day mat [5].
Olczak J va cong su st dung Al dé phan tich anh chup
X quang chan thuong chinh hinh nim 2017 [6] Tuy
nhién, s6 lugng nghién ciru lién quan dén hoc may dya

*Tac gia lién hé

trén dir liéu CT dé phat hién gdy xuong con thép Chinh
vi thé, chung t6i tién hanh nghién ciru dé tai nay nham
xay dung hé dit liéu hinh anh tir may CT Scanner dé tu
dong phat hign gay xuong ham va sir dung ching lam
dlem khoi dau cho mot ngan hang dir liéu phong phu
vé chin thuo‘ng ham vé sau v6i vu diém 1a dé dang st
dung, c6 thé cap nhat dir liéu lién tuc mot cach dé dang,
tir d6 hd tro bac st giam bét &p luc cong viéc, giam thoi
glan phan tich phim CT nham sém dua ra két qua chinh
xé&c dé kip thoi diéu tri cho bénh nhan. Tuy nhién cong
nghé Al khong thé thay thé hoan toan duoc vai tro cua
bac si, nhung nho Al s& hd trg bac si dua ra két qua
chinh xéc nhat trong thoi gian ngan nhét.

2. POI TUQNG, PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

Déi twong nghién ctru 14 di liéu hinh anh tir may CT
scanner cua bénh nhan dugc chan doan gy xuong ham.
- Tiéu chuén chon: hinh anh rd nét, khéng mo, khéng
sai tur thé va duoc chan dodn 14 gay xuong ham tai Bénh
vién Qudc té Becamex tir thang 9/2021 dén thang
11/2024.

- Tiéu chuan loai trir: khong dat tiéu chi chon lya.
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2.2. Phuong phap nghién cau

Thiét ké nghién ctru: nghién ctru mé ta hdi ciru sd liéu.
C& mau: 1341 anh trén 123 bénh nhan, trong d6 71
bénh nhén tuong ung voi 746 lat/anh da dugc chan
doan la c6 gay xwong ham (c&c lat cat Axial duge chon
€6 d¢ day moi lat cat tir 0,5-2 mm tai vi tri phat hién
gdy xuong tuong duong), va 52 bénh nhan (595
lat/anh) khong gay xuong ham dé so sanh kiém tra.
2.3. Xir Iy va phan tich s6 liéu

- Chuyén d6i dinh dang dit liéu hinh anh Dicom tir may
CT scanner, sau d6 tach va chon cac lat cat tai vi tri
phat hién gdy xuong dua vao ngan hang dir li¢u cua
Teachable Machine. Dir liéu dao tao sé dugce diéu chinh
theo 3 nhom thdng s6 d€ so sanh murc dd chinh xac:

-
v

mE

Output

+ Nhom I: Epochs 50, Batch size 16, Learning rate
0,001.

+ Nhom II: Epochs 100, Batch size 32, Learning
rate 0,002.

+ Nhom I1I: Epochs 150, Batch size 64, Learning
rate 0,003.
- Phan tich bang phdn mém SPSS 22.0, thong ké mé ta
st dung s6 lugng, ty 1& %. Thong ké phén tich dung
Chi-Square test.
2.4. Pao dirc nghién ciru

Nghién ctru da dugc théng qua Hoi dong Nghién ciru
khoa hoc ctia Bénh vién Qudc té Becamex theo Quyét
dinh s6 804/QD-BIH ngay 29/5/2024.

-

Output

Output

B o
(A) - o (B) > ! (c) _(n)

Hinh 1. A: Giao dién trinh hudn luyén trén Teachable Machine; B: Gay xwong ham dwoc nhgn dang 100%;
C: Gay xwong ham dwoc nhdn dang 96%; D: Khong gay xwong ham dwoc nhin dang 99%

3. KET QUA NGHIEN CUU

3.1. Miu nghién ciu

Trong nghién ctu nay, chdng toéi thuc hién véi téng cong 1341 anh trén 123 pénh nhan, trong d6 71 bénh nhan

tuong ing Véi 746 lat/anh da duoc chan dodn la c6 gdy xwong ham (céc lat cat Axial duoc chon c6 d6 day moi

lat cat tir 0,5-2 mm tai vi tri phat hién gdy xuong tuwong duong), va 52 bénh nhan (595 lat/anh) khong gay xuong

ham dé so sanh kiém tra.

B C6 gdy xuong ham B Khong c6 gay xwong ham

Biéu d6 1. Phan bé ty 1¢ di# ligu anh nghién ciru (n = 1341)
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3.2. Ty I€ phat hién c6 gay xwong ham dwa trén hé dix li¢u hinh anh c6 gay xwong ham véi tirng nhém thong

s6 dao tao hoc may

Bdng 1. Ty I¢ phat hién dnh c6 gay xwong ham theo cac mirc dj (n = 746)

Thong 6 may hoc Phat hién gay xwong Khong phat hién p-value

Nhom I (Epochs 50, Batch size 16, Learning rate
0,001)<1>( P s 685 (91,8%) 61 (8,2%)

; - 3 p13 < 0,05
gltle()glol(l)gl;gochs 100, Batch size 32, Learning 688 (89.5%) 78 (10.5%) o~ 005

’ : . p12> 0,05

Nhom I (Epochs 150, Batch size 64, Learning o .
rate 0,003)® 615 (82,4%) 131 (17,6%)

Tang thong sé Epochs:Batch size:Learning rate tir 50:16:0,001 1én 150:64:0,003 1am giam d¢ chinh xac chan doan
tir 91,8% xudng 82,4% do overfitting. Kiém dinh Chi-square test cho thay su khéc biét co y nghia théng ké gitra
50:16:0,001 va 150:64:0,003, ciing nhu gitra 100:32:0,02 va 150:64:0,003 (p < 0,05), nhung khong c6 sy khac
biét giira 50:16:0,001 va 100:32:0,02 (p > 0,05).

3.3. Ty Ié phat hién c6 giy xwong ham duya trén hé dir liéu hinh anh hdn hep véi théng sé dao tao hoc may

Bdng 2. Ty 1 phat hién dnh cé gay xwong trong bé di liéu anh hén hep (n = 1341)

<0,05

Théng s6 may hoc Phat hién gay xwong | Khong phat hién | p-value
Muc do 1 (Epochs 50, Batch size 16, Learning rate 0,001) 1171 (87,3%) 170 (12,7%)
Muc d6 2 (Epochs 100, Batch size 32; Learning rate 0,002) 1128 (84,1%) 213 (15,9%)
Muc d6 3 (Epochs 150, Batch size 64, Learning rate 0,003) 1055 (78,7%) 286 (21,3%)

Bang 2 cho thiy do chinh xéac phat hién giy xuwong ham giam khi ting thong sd tir Epochs 50:Batch size
16:Learning rate 0,001 (87,3%) lén Epochs 150:Batch size 64:Learning rate 0,002 (78,7%). Nguyén nhan c6 thé
do giam d6 nhay trong cap nhat trong s6, anh huéng kha ning tong quat hda. Kiém dinh Chi-Square test xac nhan
su khac biét c6 ¥ nghia thong ké gitra cac nhom thong sé (p < 0,05). Két qua cho thay viéc lra chon théng s6 pha
hop la rat quan trong dé dat dugc do chinh xac cao trong chan doan hinh anh y té.

3.4. Két qua chin doan khi t6i wu héa giira cac nhém thong sé cho may hoc

3.4.1. Két qua t6i wu héa ¢ nhom théng sé Epochs 50:Batch size 16:Learning rate 0,001

per Class

Training
CLA ACCURACY # SAMPLES
Gay xuang ham mat 1,00 n2
A ~, Chua phat hién 100 24 (B)
Epochs: BO B
scaleC oun
ol Elaar | 18
Batch Slze n Gy wrong ha 0 ..UI_,
-
£
rring s [5]
Learning Rate ch il Iy 0 24 50

(A)

o]

Chera phat hi

Bradiction

8]

T

AL o vy

::::::

Hinh 2. Pg chinh xdc 6 thong sé Epochs 50: Batch size 16: Learning rate 0,001

(&)

A: Bang thong 56 hu‘d’n luyén may hoc, B: B¢6 chinh xdc cho méi bién du dodn; C: Ma trin phan loai cac mau
kiém thit; D: Biéu do do chinh xdc theo moi Epochs; E: Biéu do theo doi mé minh mat qgua moi Epoch

Trén hinh B “Accuracy Per Class” cho thdy do chinh xac cia mo hinh theo timg 16p. Ca “Géy xuong ham” va
“Chua phat hién” déu dat d6 chinh xac 1,00, chirng té mé hinh phéan loai chinh xac hoan toan. Hinh C “Confusion
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Matrix” thé hién rang khong c6 sy nham 1an giita hai 16p trén. Hinh D “Accuracy Per Epoch” hién thi 6 chinh
xac theo tung Epoch, voi dd thi én dinh & mirc cao, cho the‘iy md hinh hoc tét hodc dit liéu khong qua thach thirc.
Hinh E “Loss Per Epoch” theo di ton that, cho thay Loss giam manh rdi 6n dinh, chimg t6 mo hinh hoc hiéu qua.
Nhin chung, két qua dat d6 chinh x4c cao, can bang giita hiéu qua hoc va tranh overfitting, nhung c6 thé xem xét

diéu chinh tham sb dé cai thién thém.

3.4.2. Két qua t6i wu héa ¢ mirc théng sé6 Epochs 100:Batch size 32:Learning rate 0,002

Training

Model Trained
Advanced ~~
Epochs: 100 B
Batch Size: 32 n

Learning Rate:

0.002

A)

SMMPLES

i
=

(<€)

Avcurasy

(D)

Hinh 2. Dj chinh xdc ¢ thong sé Epochs 100:Batch size 32:Learning rate 0,002
A: Bing théng sé hudn luyén mdy hoc; B: B¢ chinh xdc cho moi bién dy doan; C: Ma trgn phan logi cac mau
kiém thit; D: Biéu do do chinh xdc theo moi Epochs

Khi tang thong s6 1én gap d6i (100:32:0.02), d6 chinh xac giam tir 1,00 xubng 0,92, cho thiy d4u hiéu overfitting.
May hoc mat kha nang tong quat hoa, gy nham 1an giita hai tinh trang (Confusion Matrix). Viéc ting manh Batch
size va Epochs c6 thé khong phai Iya chon ti wu cho nhan dang nay.

3.4.3. Két qua t6i wu héa ¢ mirc théng sé6 Epochs 150:Batch size 64:Learning rate 0,003

Training
Mode! Trained
Advanced a
LASS A
Epochs: 150 B Giy xuong ham mat  1.00
hua phat h )
Batch Size: 64 n

Learning Rate:

Glly xwong h
a :
0.003 é
Chy

ng ha

(A)

Prediction

Aceuracy

" (D)

Epechs

21 (B)

Lt loss
scaleCoun teat lont

oo

shat hi

(@) (E)

Hinh 3. P chinh xdc 6 thong sé Epochs 150:Batch size 64:Learning rate 0,003

(4) Bang thong so  hudn luyén may hoc; (B) Do chinh xdc cho méi bién dy dodn; (C) Ma trgn phan logi cac mau
kiém thit; (D) Biéu do do chinh xdc theo méi Epochs; (E) Biéu do theo déi mé minh mdt qua méi Epoch

Véi thong s6 Epochs 150:Batch size 64:Learning rate
0,003, d6 chinh x4c giam so v&i 100:62:0.02, cho thay
anh huong cua viée ting tham sb qua murc (thé hién qua
duong mau cam trong Loss Per Epoch). Learning rate
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0,003 c6 thé khién may hoc qua nhanh, bé sot déc diém
quan trong. Tang quéa nhiéu Epochs va Batch size ciing
1am giam hiéu qua huin luyén do may ghi nh¢ dit lidu
thay vi tbng quat hoa.
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4. BAN LUAN

Viéc danh gia hinh anh CT budc dau ¢ bénh nhéan chan
thuong ham mit 14 co s¢ dé lwa chon phuong phap diéu
tri phu hop va hudng ho dén cac don vi chuyén mon
cao hon néu can thiét. Khi chan thuong xdy ra ¢ ving
dau mat von di da c6 d6 phirc tap vé mit giai phau, nén
kha nang khong nhén ra hay bo sot cac vi tri gdy xuong
co thé xay ra s& 1am tang chi phi, thoi gian cho hé thong
y té va tao ganh néng cho bénh nhan do phai nhap vién
khong can thlet tai cac chuyén khoa chua phu hop. Miac
dii c6 mdt s6 ing dung Al ciing da dugc ing dung budc
dau trong linh vuc chinh hinh nhung ching van chua
dugc kham pha ¢ khu vuc ham mit. Hé thong chan
doan hinh anh dua trén Al s& cho phép giam thiéu sai
sot chan doan biang cach cung cép cho bac si lam sang
va béc si chan doan hinh anh mot cong cu hd trg dé
hudng téi cac lua chon diéu trj phu hop. Tuy nhién, hé
théng chan doan hinh anh dua trén Al khong thé thay
thé cong viéc ctia bac si ma s& tré thanh mot cong nghé
hd tro co gia tri dé giam rui ro sai sot y té, van chuyen
nhap vién khong can thiét, giam ganh ning kinh té cho
x4 hoi va quéan 1y y té cong cong.

Nghién ciru cta chung t6i cho két qua nhén dang duoc
gdy xuong ham chinh xac dat den 91,8% thong qua
diéu viéc chinh cac nhom tham s6. Diéu kién t6i wu dé
may hoc t6t nhat 13 Epochs 50:Batch size 16:Learning
rate 0,001, két qua nay twong dong so v6i két qua
nghién ciru Szegedy C va cong su (2016) vé viée tng
dung b cong cu hoc may Teachable Machine dé nhan
dang ludi c6 ddu ring va ludi khong c6 ddu ring, ty 18
nhan dang chinh xac 92,1% [7]. Warin K va cdng su
(2022) nghién ciru phat trién ciac md hinh nhan dang tu
dong dé xac dinh gdy xwong ham dudi trong chup X
quang toan canh bang thuat toan mang than kinh chap
(Convolutional Neural Network - CNN) bao gom 1710
hinh anh X quang, trong d6 c6 855 hinh anh dugc xac
dinh 1a gy xuong ham dudi, két qua cho thiy do nhay
va do ddc hiéu 1a 100%, hiéu xuat phat hién cac ton
thuong gay xuong dat khoang 90% [8]. So véi nghién
ctru cua Xiaogiang Li va cdng sy (2018) khi st dung
tinh nang hoc tap da phién ban va thuat toan mang than
kinh chap (CNN) nhan dang hinh anh lu&i c6 dau riang
cho ty 1é nhan dang dang 72,7% [9]. So v&i cdc mé hinh
may hoc khac nhu CNN dung trong nhan dang hinh
anh, két qua hoc cua Teachable Machine cao hon,
khing dinh tinh kha thi khi sir dung Teachable Machine
trong viéc nhan dang gdy xuong ham va cac ton thuong
trén hinh anh khac c6 thé budc dau nghién ctru tng
dung trong mét s6 linh vyc trong y hoc. Cac nghién ciru
trong tuong lai c6 thé tap trung vao viéc phat hién vét
nirt nho trén xuwong, cai thién chét lugng va ) luong di
liéu hinh anh dé phat hién, chfmg han nhu hinh anh cac
gbc cua xwong bi gdy dé cai thién do nhay phat hién
ctia hé théng. Hon nita, dé nang cao hiéu suit nhan

dang, co6 thé dua ra thém mot giai doan tién xir 1y anh
CT scanner d¢ loai bo vung khong can thict tap trung
vao vung gay dé du doan.

5. KET LUAN

Nghién ciru trén 746 anh CT giy xwong ham bang
Teachable Machine cho thiy do chinh xic 91,8% o
mirc tham sb 50:16:0,001, giam xubng 82,4% khi ting
tham sb 1én 150:64:0,003. Trén 1341 anh hon hop, ty
1¢ nhan dang dung anh gay xuong l1a 87,3%, gidm con
78,7% khi tang tham s6. Su khac biét gitta hai mirc
tham s6 c6 y nghia théng ké (p < 0,05), cho thdy mbi
tuong quan gitra Epochs, Batch size va Learning rate.
Viéc toi wu hoa tham sd giup cai thién do chinh xac,
kha ning tong quat hoa va tranh duoc tinh trang qua tai
(overfitting).
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