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TOM TAT

Sy phuic tap cua he thong dién tr 0 10 hién dai yéu cau tur duy chan dodn logic cao, trong khi nguon luc
ho tro dao tao thuc hanh con han ché. Nghién ciu nay phat trién tro Iy ao Virtual AutoTrain Advisor (VAA)
trén nen tang Google Gemini Gems nham ho tro- dao tao chan dodn va bao dudng ky thugt 0 t0. Thong qua
ky thugt Prompt Engineering va tich hop diz liéu chuyén nganh, h¢ thong diroc toi uu héa deé dan dat lap
ludn tu duy va giam thiéu do giac Al (hallucination mitigation). Két qua kiém thu thuc ching trén 100 tinh
huong loi ky thudt cho thay hé thong dat do chinh >géc 98% trong viéc dinh hudng tw duy chdn dodn. Khao
sat trén 100 sinh vi{en ghi nhdn su cai thién rd rét ve tinh chu dong va maie do tw tin lam sang (dat 4,53/5,0).
Nghién ciru cho thay VAA c6 kha nang dam nhdn vai tro tro giang do, gop phan gidi quyét khd khan trong
viec kem cap thuc hanh va tqo tién dé ving dung Tri tué nhan tqo tgo sinh vao gido duc ky thudt.

Tir khoa: Chain-of-Thought, chan dodn 6 t6, Gemini Gems, Prompt Engineering, tro' Iy do.

ABSTRACT

The complexity of modern automotive electronic systems demands advanced diagnostic reasoning, yet
practical training resources remain limited. This study develops a virtual teaching assistant, the Virtual
AutoTrain Advisor (VAA), based on Google Gemini Gems to support automotive diagnostic and maintenance
training. By utilizing Prompt Engineering and integrating domain-specific data, the system is designed to
facilitate logical reasoning and ensure hallucination mitigation. Empirical testing on 100 technical
scenarios demonstrates a 98% accuracy rate in fostering diagnostic reasoning. A survey of 100 students
indicates significant improvements in proactive learning and clinical confidence (4.53/5.0). The study
concludes that VAA effectively serves as a virtual teaching assistant, contributing to the enhancement of
practical training and advancing the integration of generative Al in engineering education.

Keywords: Automotive diagnosis, Chain-of-Thought, Gemini Gems, Prompt Engineering, virtual
assistant.

MO PAU

Sy tich hop phirc tap cua céc hé thong dién
tur trén 6 t6 hién dai budc quy trinh bao dudng,
sira chita phai chuyén dich tir phuong phap
thao 1ap thir sai sang tu duy phan tich di lidu
logic. Tuy nhién, rdo can vé ty 1 sinh vién qua
déng tai cac truong dai hoc khién viéc kém cap
chan doan 1:1 tré nén bat kha thi. Hé qua 1a
nguoi hoc hinh thanh théi quen thu dong, phu
thugc vao cac ngudn dir lidu truc tuyén phan
manh va thiéu kiém chang, 1am thui chot nang
lyc giai quyét van dé doc lap.

Du Tri tué nhan tao mang lai co hoi giai
quyét bai toan nay, céc cong cu hoi dap tiéu
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chuan hién nay thuong c6 xu hudng cung cap
dap an truc tlep, lam mat di gia tri rén luyén tu
duy thyc chat. Vi vay, nghién ciu nay thiét ké
hé thong chuyén biét Al trg ly hd trg chan doan
va bao dudng ky thuat 6 to trén nén tang tay
chinh ciia Google Gemini. Muc tiéu cét 16i 1a
danh gia ning lyc dan dat suy luan timg budc
cua hé théng theo chuan chuyén gia, dong thoi
d6i sanh hiéu qua su pham cia phan mém nay
véi cac phuong thic tra ciu thong tin truyén
thdng.

1. Phwong phap phit trién Al chuyén gia
trong linh vuc ky thuat 6 t0
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Nghién ctu tng dung mdé hinh Google
Gemini l1am hat nhan xt ly, két hop véi phuong
phap tinh chinh huéng dan  (Prompt
Engineering) dé tao ra céng cu hd tro chan
doan. Hé théng hoat dong dua trén 4 nguyén
tac ¢t 16i nham dong vai tro nhu mét tro giang
ao:

Dé cao an toan va Rén luyén tinh tu lap:
Hé thong wu tién an toan k¥ thuat, khong dua ra
dap an truc tiép vé linh kién hong ma yéu cau
nguoi hoc tu suy luan.

Phuong phap hoi dép theo Quy trinh 4
buéc: Dan dat sinh vién qua cac budc: (1) Xac
nhan triéu chung, (2) Khoanh viing hé thdng, (3)
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Lén phuong 4n do luong, va (4) Tim nguyén
nhan goc ré.

Canh bao nguy hiém va Han ché phong
doan: H¢ thong ty dong canh bao cac thao tac
trén bo phan nguy hiém (tii khi, dién cao ap)
va tir chdi cung cap thong so vi mo, buge sinh
Vvién tra cru cam nang sua chira.

Tuong tac ngan gon, dinh huéng: Cau tra
loi duoc trinh bay ngan gon, ket thic bang cau
hoi goi maé d@é duy tri mach tu duy.

Qua trinh nap Prompt va nap dir liéu
cho Trg' ly a0

[ cubc tré chuyén méi
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Gem mét cdch cd trach nhiém

Hinh 1. Vi tri nap prompt va vi tri nap tri thiec cho tro Ii a0
PSRy

SO PO KIE'N TRUC TONG THE VA PIPELINE XU LY
CcUA CHATBOT CHAN POAN VA BAO DUONG O TO
(S&r Dung Google Gemini Gem)

p

DAU VAO
(Sinh vién nhap)

Cau hoi van ban

MODULE 1: Phan tich Cau tric & Ngir nghia

MODULE 2: Péi chiéu Pa ngudn & Sang loc Prompt

Trich xudat tir
khoa k¥ thuat

Nhén dang thyc thé
Ma 16i OBD-II (Entity Recognition)
M6 la lrléu ching

pan bénh

BO LOC PROMPT
(Programmed Prompt Filter)

CONSTRAINT.

Google Search
(Thai gian thyc)

Chi chdp nhan quy trinh theo

Két qua:
tiéu chudn hidng Tri thire da tinh loc

(Tinh thyc tién,
‘ A Canh bdo ngay néu c6 phi hgp dao tao VN)
‘ nguy co chay né
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Téng hop & Bdo cdo Su pham
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MODULE 3:

L3i Suy lu@n Chén doan (CoT)

DAU RA
(Ngudi hoc nhan)

Quy trinh huéng
Phan dén chi tiét

tich
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Khoanh
vung
Al dét cau héi goi md,
dén dét sinh vién

Xac
[nhén

Canh bao
an toan ky thuat

Ghi nhan phan hoi
& danh gid nang lyc
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Hinh 2. So d6 kién tric tong thé va pipeline xi Iy cua Virtual AutoTrain Advisor trén nén tang Gemini Gems
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Dé tranh hién twong 4o giac Al
(hallucination) va gia tang d¢ tin cay, hé thong
dugc tinh chinh qua hai vung dir liéu chinh:

'Vung nap Prompt chi dan (System Prompt):
Thiet 1ap gidi han ,hanh vi hé thong, buoc Al
tuan thu nguyén tac van dap goi mo va quy
trinh chan doan 4 budc.

Vung nap tri thac (Knowledge Base): Tich
hop céc s tay huéng dan swa chita 0 t6 chinh
hang, so d6 mach dién va tai lidu dic ket tu
chuyén gia d¢ tao kho tham chicu chuan xac,
ngan chan viéc Al ty dong lay thong tin thiéu
kiém chung trén internt.

So do kién truc tong thé

Kién tric hé thong (Virtual AutoTrain
Advisor) bejt dau tur viéc tiép nhan va p~hén tich
thong tin dau vao (tinh trang xe, ma loi OBD-
I1). B6 loc an toan can thiép dé uu tién thiét bi
chuyén dung va phat canh bao rui ro. Loi suy
ludn chan doan (Chain-of-Thought) st dung
cac cau hoi goi mo de dan dat sinh vién tu tu
duy qua cac budc chan doan, va dau ra la ban
tom tat quy trinh twong tac cao.

2. Phwong phap kiém tra va danh gia.
_Phuwong phip danh gia thyc ching hai
chieu:

'Nghién cau thiét 1ap md hinh dénh gia doi
chuan khéch quan dya trén hai trong tdm cot 16i:

Kiém thir d§ chinh xac ky thuat: Panh
gia trén tap dir liéu gom 100 tinh huong pan

Khoa hoc Ky thugt - Cong nghé

bénh duoc trich xuat ngdu nhién phan tang tur
S6 tay hudng dan sira chira chinh hang cua céc
dong xe phd bién (Toyota Vios, Hyundai
Accent) va Gido trinh Ky thuat Chan doan. Cac
tinh huéng duwoc phan bd dong déu (mdi nhom
20 cau) bao pha 5 hé théng: (1) Bao dudng
dinh ky; (2) Chan doan ma 16i OBD-II; (3)
Dong co & Truyen dong; (4) Gam, Treo, Léi &
Phanh; (5) Hé thdng dién & Mang giao tiép.
Nghién cuau &p dung thang do nhi phan (0/1)
véi nguyén tic khong khoan nhuong. Hé thdng
chi dat 1 diém khi thoa man ddng thoi 3 diéu
kién: (1) Nhan dang dung nguyén nhan vat ly
va dua ra chudi suy luan logic; (2) Pam bao
quy trinh kiém tra chuan an toan; (3) Khéng
xuat hién hién tuong ao giac Al (khdng sai léch
thong sé do kiém vi md). Néu vi pham bét ky
diéu kién nao, hé théng nhan 0 diém.

Panh gia tac dong su pham: Trién khai
khao séat trén ¢ mau 100 sinh vién chuyén
nganh Céng nghé Ky thuat O t6 nhiam dinh
lwong su dich chuyén théi quen hoc tap va muc
do tu tin 1dm sang.

3. Phan tich két qua nghién ciu

Panh gia d6 chinh x&c cia phan mém
hwéng din chan doan.

Nang lyc chan doan cua trg ly ao duogc
kiém thtr thuc chiing thdng qua bo dir liéu 100
cau hoi tinh hubng pan bénh thyc té. Két qua
dinh lugng duoc trinh bay tai Bang 1.

Bang 1. Két qua kiém tra d6 chinh xac cua trg ly

Phan loai hé thong chuyén mén (Tong 100 tinh hudng) | S cau | S6 cau tra loi dung Tyle ((:p/(: )n hxac
Nhém 1: Bao dudng dinh ky & Thong sé vat tu 20 19 95%
Nhém 2: Chan doan m?} loi OBE-II & Phan tich bang 20 20 100%

may doc 10i
Nhom 3: Dong co & Hé thdng truyén dong (hop s6) 20 20 100%
Nhom 4: Gam xe, Hé thdng treo, Lai & Phanh 20 19 95%
Nhém 5: Hé thong d1¢\n tu, Maing 9,'5‘0 tiép trén xe, Diéu 20 20 100%
hoa & Than vé

Téng cong (D6 chinh xac tong thé) 100 98 98%

Ghi cht: Bdng duoc trich xuat duea trén két qua kiém ther thuc té

Phan tich ning luc logic: M6 hinh thé
hién su vuot troi trong viéc lién két su ¢b phan
cing co khi voi ma I5i phan mém, tuan thu
nghiém ngat phuong phap chan doan loai trir
thay vi cung cap dap an tryc tiép.
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Canh bao Giéi han Ao giac Al
(Hallucination Risk): Du dat d6 chinh xac cao
vé 1ap luan, hé théng ton tai rui ro 4o giac &
muc 2% ddi voi cac thong sé tinh vi mé (nhur
dung sai khe hé xap-pép, luc siét bu-1dng). Do
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dic tinh du doan xac suit ngbn ngit caa LLM,
Al ¢6 xu huéng "lam tron s&". Do do, nghién
ciru dua ra khuyén cdo bat budc: Hé thdng
VAA chi dong vai trd dan dit tu duy chan doén
(diagnostic reasoning). Sinh vién bat buoc phai
d6i chiéu cac thdng so ki thuat chi tiét vi Cam
nang stra chita chinh hang trudc khi thao tac vat
ly trén xe.

So séanh Trg ly 40 véi cac phwong phap
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Khao sat thuc té cho thdy mot van dé Ién
trong céch hoc cua sinh vién: cé t&i 46,4% sinh
vién dwa vao Google hoic mang x& hoi dé tim
hiéu ma 13i xe, nhung chi cd 15% thyuc su tin
tuong vao do chinh xac cua nhirng thong tin do.
Dé 1am rd gia tri cua Tro ly 40 VAA, ching toi
da tién hanh so sanh cach hoc moi nay véi cac
phuong phép tra ciru tai liéu cii (duoc thé hién
o Bang 2).

hoc tap truyén thong

Bang 2. So sanh hiéu qua gita phuong phap truyén thong va Tro ly ao

Tiéu chi danh gia

Phwong phap cii (Sach, Google, dién dan)

Tro ly ao

Téc dd va cach tim
thong tin

Cham va rai rac: Sinh vién phai tu doc va loc
thong tin tir nhiéu trang web kém chit luong
hoac do tim trong nhitng cudn sach PDF dai
hang ngan trang.

RAt nhanh: Phan mém ty dong
gom nhom va dua ra goi y hop ly
chi trong 3 dén 5 gidy sau khi sinh
vién dat cau hoi.

Kha nang rén luyén
tu duy

Thu dgng: Sach vo chi dua ra thong tin cd
dinh; sinh vién phai ty xoay x¢ d€ ap dung vao
tinh hudng xe hong thuc te.

Chua déng: Trog ly 4o lién tuc hoi
nguoc lai, bit bugc sinh vién phai
tu suy nghi va tim 13i theo phuong
phap loai trir.

Canh bao an toan

Bi dgng: Nhiing canh bao nguy hiém (nhu dién
cao ap, hé thong thi khi) thuong in chir rat nho
trong sach nén rat dé bi bo qua.

Cha déng: Phin mém tu dong
bao dong khan cap ngay khi thay
sinh vién dinh do dién sai cach
hoic 1am sai nguyén tic co ban.

Kha niing hd tro
tirng ca nhéan

Khong c6: Sach gido trinh dugc viét chung cho
tat ca moi nguoi, khong the tra 61 ngay nhiing
thac mac bat chot cia tirng sinh vién.

RAt cao: Phan mém nhan ra sinh
vién dang bi hong kién thirc ¢ dau
dé giai thich lai chi tiét céc
nguyén ly co ban cho riéng sinh
vién do.

Tiéu chi danh gia

Phwong phap cii (Sach, Google, dién dan)

Tro ly a0

4. Panh gia két qua nghién ciru

Két qua phan tich cho thay VAA khong tao
thdi quen y lai ma thuc day sinh vién hoc cach
suy luan logic, dong thoi cung cap 16p mang
loc an toan truéc cac thong tin thiéu kiém
ching.

Panh gia thuc té vé hiéu qua hoc tap va
trai nghiém cuaa sinh vién

Sau khi 100 sinh vién (thudc cac khoa K23,
K24 va K25) tryc tiép dung thir phan mém trg
ly a0 dé tim ra céac 15i hong hoc trén xe, ching
to6i da thuc hién mot cugc khao sat danh gia.
Két qua cham diém trai nghiém theo thang
diém 5 duoc tom tat chi tiét tai Bang 3.

Bang 3. Piém d4nh gia trung binh ctia sinh vién khi sir dung phan mém hd trg chan doan (Khao sat 100 sinh vién)

A Piém Trung binh | Phan loai
STT Tiéu chi danh gia (Trén thang 5) Mike db
1 Kha nang ket noi cac dau hiéu hong hdc roi rac dé goi y cach 459/5.0 RAt cao
sua chira hop ly.
5 Loj giai thIChA’ cua phan rper_rl vé cach hoat dong cua cac bo 463/5.0 XUAt séc
phan trén xe rat rd rang, dé hiéu.
3 TIeE klgm thoi gian tim kiém nguyén nhan gay 16i so véi viéc 451/5.0 RAt cao
tu 14t tim trong sach.
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4 G}Up slnh vién cam thay tu tin hon khi quyét dinh bat tay vao 45350 RAt cao
stra chita trén xe that.
Mirc d9 hai long chung ddi véi phan mém hd tro hoc tap £ 2
> nay (Tinh trén thang diém 10) 941710 Auat sic

Hi¢u nang cua ky thuat Prompt
Engineering: Diém s6 xuit sic vé tinh d& hiéu
(4.63/5.0) va kha ning lién két logic (4.59/5.0)
minh chang rang viéc thiét lap chi lénh hé
théng System Prompt chat ch& da diéu hudng
Al phét huy tbi da hiéu qua su pham.

Xba bé rao can tam ly: Su gia ting muac
d6 tu tin (4.53/5.0) bac bo dinh kién cho rang
Al lam giam nang luc tu hoc. Nguoc lai, hé
théng hoat dong nhu mot trg giang ao, gilp
sinh vién gat bo tdm Iy e ngai khi thao tac trén
cac hé thdng co dién tir phic tap.

Kha ning chap nhan céng nghé: Muc hai
long tong thé dat 9.41/10 khang dinh su tiép
nhan tich cuc tir phia nguoi hoc, tao tién dé
thuc tién dé trién khai s6 hoa toan dién phuong
phap dao tao tai cac co s¢ gido duc dai hoc.
KET LUAN

Nghién ctru di phat trién va thir nghiém
thanh cong Tro 1y a0 chan doan ky thuat 6 to.
Nho tng dung ky thuat Prompt Engineering
dinh hudng, tro ly a0 vuot qua rao can cua mot
Cﬁng cu truy van thong thuong dé dong vai trd

"trg giang ao", vai do chinh xac lap luan dat
98%. H¢ thong g6p phan giai quyét hiéu qua ap
lyc vé ngudn nhan luc kém cap thyuc hanh va ho
trg sinh vién rén luyén tu duy chan doan chu
dong. Bén canh nhirng gié tri su pham tich cuc,
nghién ctu ciing xac dinh rd gidi han cia mo
hinh ngdn ngt 16n (LLM) trong viéc xu ly cac
thong sé vi md vai sai s6 2% do rui ro 40 giac
(hallucination). Nhiing két qua va canh béo tur
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thuc nghiém nay cung Cap co s& quan trong dé
tiép tuc t6i wu hoa va trién khai cac ung dung
Tri tué nhan tao tao sinh trong dao tao ky thuat
an toan va chuyén sau.
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