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Pang lam, nhung trong pham vi hep, ngay bay gid va cuing doi tac

PHAT HIEN CHINH

Diéu chin mudi trong ndm 2026, va diéu cac nha may sé tra tién, |1a ra soat Al va kiém tra ngach trén anh AOI cdng véi phuc vu may

bang robot dudc lap trinh, chi khdng phai "mat mé hinh I6n nhin tAm mach céng véi robot hién than gap ching".

0.46-0.65..

Thdi gian hoan von cla ra soat Al tai My, Dai Loan
va Tham Quyén, 8 muc 50 nghin RMB méi day
chuyén

O scores

Diém benchmark khuyét tat céng nghiép cua cac
mau flagship thang 11/2026

;95 % * <20 PPM

Hé théng ra soat Al ndi bdé cua mdt EMS hang
dau: chuadn muc dé ban cho EMS cép 1

1.1-15,

Thai gian hoan vén ctia mét cum cobot phuc vu
may, hai ca

Nguén: tém tat diéu hanh va Chuong 4-5 clia bao céo; cac con sé hoan vén va thi trudng 1a udc tinh cua tac gia.

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién ti - Tan Shuai - tanshuai.com

100—700 s .

Thi trudng nang cap do bén thit ba thuc hién cé
thé phuc vu tai Trung Quéc dai luc, mét 1an, trong
khoang 5 nam

0.003-0.14 rus

Lao déng ma mot canh tay robot gap bo tiét kiém
mdi ca: nd khéng bao gié hoan vén
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€E) verDICT
Sau cau hoi, sau cau tra loi

@ Nha may dang van hanh gi @ Cong nghé di dugc bao xa @ Tai cho va cach ly mang

3D SPI, AOI trudc va sau reflow, X-ray lay
mau, ICT/FCT. Mét ngudi ra soét phia sau

Kiém tra dat cap céng nghiép & dang bd Kha thi; cac gidi han mang tinh quy trinh.

phat hién + ra soat Al + vai ngudi; khéng bao Mot hop khéng quat =100 W tai day chuyén,

moi AOI; takt #13-22 gidy mbi tdm mach.

@ Thay va tro

Kiém tra: md hinh frontier gan nhan trudc,
con ngudi phan xU, bd dir liéu vang kiém
soat. Canh tay: ngudi thay van I3 trinh dién
cla con ngudi va mé phong.

Nguén: tom tat diéu hanh cua bao céo.

gi& 1a khéng ngusi 6 bat ky muc gia nao. Dai
luc: mé hinh ndi dia; Pai Loan: khach hang
quyét dinh; My: thué quan va ching nhan.

@ Chi phi va hoan von

Ra soat Al trong vong mot nam tai My, bai
Loan va Tham Quyén; cobot phuc vu may
11-1.5 ndm; Péng Nam A 2-6 nam; canh tay
gap bo thi khdng bao gid.

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién t - Tan Shuai - tanshuai.com

may chu trong phong may chu, 8-bit theo
mac dinh.

@ Lam ngay hay ché

Nhu cau cé that, ngudn cung déng duc; Al
clia OEM dé lai khodng 5 ndm cho nang céap.
Kiém tra ngay, trong pham vi hep; Al hién
than sau di liéu 2027-28.
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VERDICT Go §d4d
Al phu hgp 6 dau tréen san nha may hom nay

, @ lam trudc co diéukien @ chs @ khonglam
hoan vén ngudi mua(thang log, cang cao cang nhanh)

6 mo tai kiém AI(RMB 50k méi day chuyén)
Tham Quyén 0.65 - Dai Loan 0.53 - My 0.46 yr .

Tyr cell nap liéu cobot
11-1.3 yr(Tham Quyén/Dai Loan/My) » o . .
AOI mgi thay kiém bang mat
2yr My 0.96 - Tham Quyén 3.3 yr
phat hién va nhat tich hgp
5yr 3.4-4.5yr
® humanoid / embodied(~xRMB 600k)
10 yr hoan vén 7-12 yr, van thi diém
20 yr
; L LLM lam bd phat hién chinh canh tay chuyén nhat tam 16i
khong hoan von X khong diém cong bé nao & benchmark 18i cong nghiép X 0.003-0.14 FTE méi ca
nghién ctu / thi diém san pham dau san xuat hang loat

doé chin céng nghé va chubi cung ung -

Nguén: Hoan vén ti mé hinh cla tac gia(Chuang 4); truc dé chin Ia nhan dinh cua tac gia

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién t - Tan Shuai - tanshuai.com 04 /22



€& THE LINE 7 Nl
Con ngudi ngoi phia sau AOL. D6 la ngi Al budc vao

mét day chuyén SMT san lugng I6n takt ~13-22 s/tdm - 3-5 AOI mdi day chuyén
3 (ol | (ol | c9 (o)
) oS € o5 2] o5 o A
IQC dau vao in kem han 3D SPI gan linh kién AOI trudc reflow reflow AOI sau reflow AXI(diém) ICT/FCT FQC ngoai quan
dong goi
Xt ly tdm NG ' i anh va canh bao : '

chi can tach NG hodc bo dém,

khéng can canh tay nhat riéng dod ga kiém tra hop

tai kiém tap trung/tir xa(1 host 8 day chuyén) nap ligu xép pallet

~97-99% canh bdo la bao sai: hém nay ngudi kiém tliing cai, 42-55 s/lan

Al loai bao sai trudc, phan con lai cho ngusi; ghi két qua vao MES

tich hgp sén cuia hang EMS dau nganh tu xay gan thém bén thii ba
Jutze, ViTrox, Sinic-Tek DBG hop + phan mém

ba 16i Al vao tai kiém [
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THE LINE e
Khoang 97-99% canh bao AOIl la bao sai

moi 100 canh bao AOI

=97-99 lan 1a bao sai: tam that ra tot I

) o
16i that 1-3 1an

,9\ hém nay: ngugi kiém tiing canh bao E[:?‘:]E tai kiém Al: loai bao sai trudc, con lai cho ngudi

42-55 s méi lan giam bao sai/gid tai kiém 60-90% (theo hang)

~448 |an bao sai moi ca & day chuyén ban —J chuan EMS dau nganh tu xay: pht 295% linh kién bi danh dau,

- 5.2-6.8 h mdi ca ~ 1 ngudi tai kiém toan thdi gian lot <20 PPM, tai kiém ngugi giam 285%

bé tri thuc té: 2 ngudi/ca khi 16i m& cho ngudi, day chuyén khéng diing

Nguén: Nghién cliu Siemens, iFactory(theo hdng), bao cdo ndm DBG 2025; gid tai kiém do tac gia udc tinh

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién t - Tan Shuai - tanshuai.com 06 /22



THE LINE
Camera da nang khong phai la AOI

-
|
[ |

Tmm
AOI: 8-20 pm/px Camera 4K nhin tam 300 mm: =78 um/px cung camera nhin 01005
0402 *100x50 px 0402 chi con #13x6 px: du dé biét cé/khong va ~5x3 px: thuc té khdng thdy
léch rd

Nguén: Circuits Assembly; tinh toén cla tac gia cho tdm 300 mm va cam bién 4K. Lugi pixel 14 minh hoa

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién t - Tan Shuai - tanshuai.com

TEE g

= AOI: 8-20 um méi pixel, chiéu sang da goc da mau va anh
sang cau truc

() 4K trén mot tam 300 mm: =78 pm méi pixel; mét linh
kién 0402 14 ~13%6 pixel, du dé nhan dién su hién dién,
chua di cho méi han

) 01005: ~5x3 pixel, gan nhu v hinh

(= Vivay: Al hoat dong trén chinh anh cua AOI; n6 khéng
thay thé hé quang hoc

07 /22



IN THE PLANT
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Trién khai cach ly mang: chiéc hdp quyét dinh, phong may chu tra 15i

Xuéng san xuat(khu bao vé ESD)

[ MES - IPC-CFX J

ca
LJd AOI'01 N

5@5 hop Al bién OK/NG/ngud
ca .
iy ¢ L/ el khdng quat - ndi dat - <100

mé hinh nho 8-bit quyét di

0.5-3 s méi anh cat

anh va nhat ky

ca
LJd AOI-03 .

O tai kiém bang ngugi
P-4 gng

ma khi 16i, day chuyén khéng dijng

Nguén: Téng hdp cua tac gia(Chuong 2)

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién ti - Tan Shuai - tanshuai.com

phong may chu

s

= : Y
= may chu GPU/NPU

hoac Mac Studio / may ndi dia
QA, phan tich, huan luyén lai cAp nha may
may chu GPU chi ¢ phong may

Ve

@ khoma hinh va dif liéu

bd chuén vang - phién ban - hash trong sé
kiém lai méi lan déi dd chinh xac
dU liéu khéng ra khéi nha may

Internet

o\

khong dung mo hinh dam may

cap nhat ngoai tuyén:
phé duyét + nhap phuadng tién

ho trg ti xa

theo chinh sach khach
(dién tir quéc phong My
nha may thudng cam)

cach ly mang
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IN THE PLANT A=

Cac khu vuc sach va ESD quyét dinh noi dat tinh
toan; gidi han toc dé tuy theo muc dich sif dung

do6 sach > thai gian cho phép méi tac vu(thang log)
kiém inline: moi anh cat . 10-125
. . . A a A = — 6i ta 41 takt ms
xuéng SMT/PCBA thudng phong sach ISO 7-8 Vi mai truéng cuc bd ISO 5-6 fab, ISO 5 hoac sach hon 240-1,000 anh moi tam trong
o . - B _ chunk hanh dgng VLA - 100-300 ms
khu bao vé ESD(=ISO 8) y té, mé-dun camera, EV die tran, wire bond, quang hoc SEMI E78 ESD - E187/E188 mang v&i chunk thdi gian thuc, dau ra 10-50 Hz
do am 40-60% phong sach + ESD vi mai truéng phuadng an riéng cho fab ) y kl?n thuﬂha! Inllrle — 0.5-3s
chi xem anh cat AOI da danh dau
. . . . db tré token dau clia QA -
{é} tinh toan canh day chuyén ﬁ'} tinh toan canh day chuyén ﬁ'} tinh toan canh day chuyén ﬁ:‘-‘} tinh toan canh day chuyén 5-20 ngudi, 215-20 tokens/s - 1-25(t6i da 10 s)
hép khéng quat vé kim loai néi dat, gan  khong quat, kin IP65/66, dé lau; yéu cau chi dat camera va dén, hop xU ly bén chi dung bé diéu khién tich hgp thiét bi, 1ap ké hoach va chon ky nang T3s
AOI hoac ché tai kiém dit liéu 1ISO 14644-14 ngoai dugc fab chiing nhan khi can méi chu ky
tai kiém bao sai l?ang AI pr— 25
nhanh hon ngugi trén 10 lan
(= R (= R (= R [ i g g
@& may chi GPU/NPU & may chi GPU/NPU & may chi GPU/NPU & may chu GPU/NPU tai kiém bang ngugdi(ddi chiéu) - 42-55s
hong may chi hodc rack IT diéu hda  ngoai phong sach, mang véo tron hong may chu rack lam mat bang chét 16ng tang dudi o s . T
phong may : goal phong sach, mang 9 phong may 9 gtang phén tich va bao cdo nguyén nhan goc PRENNSS cip phut

hodc trung tam di liéu batch

10 ms 100 ms 1s 10s 100 s 1,000 s

CEXTEXTEPMOt xudng SMT thong thusng la khu vic bao vé ESD, khong phai phong sach phan cap: mét hop khong quat trong vo kim loai tiép dat dat
tai AOI hoac cho6 ngdi ra soat, va may chu GPU khdng bao giG dat trén day chuyén.

Nguén: ANSI/ESD S20.20, IEC 61340-5-1, ISO 14644, tiéu chuadn SEMI va tai liéu hang; tac gia téng hdp Téng hgp cua tac gia(Chuong 1-2)

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién t - Tan Shuai - tanshuai.com 09/ 22



IN THE PLANT P A $

Quy tic xuat khau quyét dinh danh sach phan ciing rit gon truéc ca benchmark

gié(USD, thang log) ® mu hop phap taiTrung Quoc del ke khong mus duec odale - - Jatson Thor: 128 GB, 40-130 W; mé hinh thj gidc 2-8B trén cac
o anh cat AOI, VLA c& 3B theo thdi gian thuc; 59,104 RMB tai Trung
DGX Station GB300 @ QU6C
100k khéng cho Trung Quéc(5A992.2) - do 1,292 W

) Mac Studio 512 GB: DeepSeek 671B 3 4-bit cho 1-3 ngudi dung

Mac Studio M5 Ultra 512 GB . ~ . . A~ AL
oK ac St ";7154_;;"1_“9“,].  DGX Station: 5A992.z, khng danh cho dai luc; mét mé hinh
A RTXPRO 6000 o 743B cho 32 ngugdi dung =4 token/s méi ngudi
khéng cho Trung Quoc(4A090.a)
10k
. SKfﬁjﬁj‘gﬂgﬁ: ) BO tang téc ndi dia: hai may chu Ascend tam card cho Hoi&Dap
] bd phat trién Jetson AGX Thor da ngU’dl dung kich thudc déy du
3Kk RTX 5090 D V2(SKU Trung Qudc) RMB 59,104 tai Trung Quéc - 40-130 W
@ uid ra mat RMB 16,499
@ Ascend Atlas 3001 Duo
RMB 13,300 trén JD.com - hé trg it md hinh
1K
16 32 64 128 256 512 1024

b6 nhd(GB, thang log)

Nguén: Phan loai xuat khadu NVIDIA, Apple, RS China, JD.com va gia danh gia(thang 11/2026) StorageReview(thang 8 va 10/2026); ServeTheHome. Kiém ddc 1ap mét nguén

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién ti - Tan Shuai - tanshuai.com 10/ 22



IN THE PLANT AI INSPECTION x

Ludng tir héa: 8-bit an toan, 4-bit tlly cong thirc, 3-bit tré xudng loai

do chinh xac: 8-bit an toan, 4-bit tuy cong thtic, =3-bit loai

diém thay ddi so véi dd chinh xac day du(diém)

FP8 /INT8 =1pt
NVFP4 nhan biét lugng (V)

encoder thj giac gitt BF16 ' +0.35

héng 4-bit - 270B hodac MoE Ién 0-1.5 pts
hang 4-bit - 7-35B 7 1-3pts

GPTQ don gian - MoE kich hoat nhé _ _ .
InfoVQA -19 pts 5.8 trung binh
=3-bit - trung binh P 715 pts
=3-bit - biéu do I 20-34.pts
-30 -20 -10 0

su ¢o k¥ thuat I6n hon sai sé ludng tu

A D e e D 82.5%

dau ra ré nhanh khi chay 1p

oIt b0 e e R 37.4%

cuing bai kiém

thé GGUF bit thap Ollama o
gan nhu hong han(7/305) W 2.3%

repo GGUF phé bién

o,
ghi m6i trudng build(0/198) 0%

0% 25% 50% 75% 100%

Ngudn: NVIDIA Nemotron model card, VLMQ, VEQ, arXiv 2609.05881, 2610.19498, 2609.04748 va khac

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién t - Tan Shuai - tanshuai.com

ROBOTICS

[

90

Lo b8
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TEACHERS g%

Thi giac tong quat tang gap doéi trong mot thé
hé; diém khuyét tat cong nghiép thi con thiéu

Roboflow phat hién chung mAP@50 d6 chinh xac hodc diém(%)
| Flagship déng, thang 9-11/2026(khéng c6 & dai luc) | MMAD: d6 chinh xac nhi phan "tam nay cé 16i khong"

GPT-61 Terra 84.7 chuyén gia ngusi I 95.2

Gemini 4 Carbon I 84.5

- Gemini 2.5 Pro
Gemini 4 Argon 82.5 SIGMA. tron b 1-shot 831
GPT-6 Astra I 52.1
stra Gemini 2.5 Pro I 711
Claude Fable 5.2 I 81.6 giao thitc InspectorGPT :

Claude Opus 5.5 I 74.5
| dung dudc & dai luc: trong s6 ndi dia hodc mé
Qwen3.8-Max(thj giac chi qua API) I 76.7 GPT-40 68.6
Qwen3.8-278(mgs) NI 65.7
GLM-5V-Turbo N 56.5

GPT-5.5 NN 70.0

| ACM MM 2026 PCBA: anh day chuyén SMT that(5 hé thong dau)

6 16i hay khéng

Kimi K3(trong s6 ms) NG 51.9 g6m mb hinh tinh chinh 6,600 anh that 77-82
Gemma 4 31B(mg) NN 47.5 P
dém va thugce tinh | 95-100
DeepSeek V4-Flash-Vision-Exp [ INIINEEGEGS 45.3
| tham chiéu lich su 50 60 70 80 90 100
GPT-5.5 43.6
Gemini 2.5 Pro 33.7
0 20 40 60 80 100

benchmark 16i céng nghiép(MMAD, MV Tec AD 2, VisA, Real-IAD, UniPCB): khéng diém céng bé ti flagship 2026

diém phat hién chung tang gap déi trong moét thé hé nhung khéng thay dudc phan doan 16i; phai do trén bé chuan vang clia nha may

Nguén: Roboflow Vision Evals; ghi ch phat hanh mé hinh; MMAD, MV Tec AD 2 va cac trang benchmark khac(dén 11/11/2026) MMAD; SiGMA; InspectorGPT; ACM MM 2026 PCBA challenge

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién t - Tan Shuai - tanshuai.com 12/ 22



TEACHERS

AI INSPECTION x ROBOTICS SFJ 7/

M6 hinh frontier gan nhan trudc, con ngudi phan xu, bd dif liéu vang kiém soat

kiém tra: md hinh frontier gan nhan trudc, ngudi quyét dinh, bd chuan vang chin

2= anh day chuyé (13 mé hinh thay 2. ngusi quyét 6 bd chuén vang {C:'} m$ hinh tré @ ché dd béng
dinh
anh cat AOI | gannhan trudc va phan|.,| 37-57 gis cong | =3,600 16i that | 8-bit cuc bd | chighinhan trong 2-4
anh tham chiéu hang téf loai 2-3 ngudi gan nhan mu 3,500 anh cét bao sai b6 phan loai cé giam sa wks
12 18p 16i %$23-196 mbi mé hinh Ky su cao cap quyét lat troi hép canh day chuyén qua ngudng réi van han
méi vong dinh khi 16i m& cho ngusi

0 mau khé méi quay lai quyét dinh H

ngudng tu nhan nhan cua thay
mai 18p: 181 2299, khéng sét(recall 299% & db tin cay 95%), dd khdp vdi gia tri ding khdng kém ngudi-ngusi; néu khdng thay chi gan nhan trusc

diéu khién tay: thay van la demo ngudi, RL thuc té va mé phong

mé hinh frontier chi gilip ngoai tuyén: 1ap trinh va déi mau

o N . . . . N A Py .
~ demo cuia ngudi N {t:'} chinh sach nhé . @ thir robot that . f‘ tram c6 cau tric

10-300 demo(~15-70 min) ACT | diffusion + camera cé tay + cam 1,000-3,000 1an(6-22 gid robot) c6 dd ga: 90-99.4%, cham hon ngusi
bién Iyc 10-15%

@ cho phép 0 sot chophép1 @ cho phép 2

s6 16i can méi I6p(thang log; do tin cay 95%)

2,995
3,000
1,000
628 598
473
313 299
300 236
124 149
100 93
59

N - - H- -

z95% =98% =99% 299.5% 299.9%

ngudéng tu nhan

CEEXTEXEIPChi tu ddng chap nhan nhan cla thay déi véi mét I8p c6 khdng lan bd sot trén 2299 khuyét tat vang (99% recall & d6 tin cay 95%); cac

I8p trong yéu nhu chap mach, thiéu linh kién va dao cuc can nhiéu haon.

Nguén: Téng hdp cla tac gia(Chuang 3); chi phi va cd mau I1a udc tinh Khoang tin cay nhi thitc chinh xac(95%)

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién t - Tan Shuai - tanshuai.com
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ROBOTS

AI INSPECTION x

Robot tro: gan cap san xuat chi khi tram ¢é cau tric

ty 1é thanh céng

ngudng san xuat 99%

| gan cap san xuat: ¢6 cau truc, cé dd ga

gdp-dat dan hudng thi giac cé dién
khay tinh hoac d6 ga

nap liéu tram kiém cé cau truc
nén tang VLA clia hang(theo hang)

cém, bét vit c6 dé ga
chinh sach nhoé + camera cé tay + cam bién luc

LLM viét lai chuang trinh robot ngoai tuyén
ABB RAPID, xac minh trong mé phong

| chua thuc té: khdng cau tric, dong, zero-shot

san phdm mdi zero-shot
VLA chung

dau néi la
gép dau-cuéi ti bang tai chuyén déng
mé hinh frontier trong vong gap

mé hinh frontier, cdm chinh xac °

LLM diéu khién khdp truc tiép

LIBERO, moi tac vu

0% 20% 40% 60% 80%

1
1
1
|
®  290%
:
:. 299.5%
:
» 90-99.4%

1
oD 77-99.7%

60-80%

29-67%

37-59%

28-45%

10%

0-5.5%

100%

ROBOTICS

d6 tré suy luan méi chunk hanh déng hodc chu ky diéu khién(thang log)

| nguéng
can cho diéu khién servo thai gian thuc
~83 Hz

chunk hanh déng VLA(chunk thgi gian thuc)

| s6 do thuc hoac cuia hdng

D-Robotics RDK S100 - ACT
chunk 50 budc(theo nha cung cép)

D-Robotics RDK S600 - 0

mo phong clia hang

vong diéu khién mé hinh frontier
0.2-0.4 Hz

RK3588 - SmolVLA
port nghiép du; tay chd 81% thdi gian khi déng bd

mo-dun bién Ascend, Axera AX650N

B ~12ms

100-300 ms

I 46-50 ms
~98 ms
. 255
S =7.3s
khong dit liéu cong khai

10 ms 30 100 ms 1Ts 3s 10s

Nguén: Bai bdo va tai liéu hang trich trong Chuong 3; mét s6 s6 liéu theo hang Tai liéu va dién dan D-Robotics(sé cla hang); port cdng déng GitHub; nghién clu Anthropic

Kiém tra thj gidc bang Al va canh tay robot trong cac nha may dién t - Tan Shuai - tanshuai.com



MONEY go_pm—p O

\. BB~ (=2

Ra soat Al hoan von trong vai thang; phuc vu may trong khoang mét nam

chi phi tron géi ndm m6i ngudi QC/van chuyén($10k; cham=chuan, thanh=thap-cao) [ ] [ ) [ )
) taikiém Al cobot  AOImGi
My P 7.0 hoan von ngudi mua(nam, thang log) RMB 50k/day chuyap liéu QC bang mat

1 1

ai Loan ° 1.96 My ° a0 | 0.46 11 0.96
1 1
Tham Quyén e 127 L. 1 1

R R Dai Loan ([ ] ‘@ @ 0.53 11 2.6
Quéang Boéng hang 2 ° 112 1 !
vd: Déng Quan : a < ! |

Malaysia ° 0.91 Tham Quyén [} : [ : [ 0.65 1.3 3.3
1 1

Thai Lan ° 0.70 Quang Bong hang 2 o *— ° 0.74 1.5 3.9
Indonesia o 0.60 . : :

Malaysia 9 1 ] 11 2.2 6.9
Viét Nam () 0.53 | |

Philippines ° 0.45 Thai Lan 1 ®o—| ] ] 1.5 3 1.8
1 1

0 2 4 6 8 Indonesia i ° ] ® 1.9 3.9 21

|
1 1

Viét Nam ! K ° ] 2.2 4.4 29
1 1

Philippines i e ° -e 2.8 5.8 >60
1 1

0.5 1 2 5 10 20 50
1yr 2yr

canh tay chi dé nhat tam 16i: khéng hoan vén & moi viing

khi ty 1& dat Ian dau trén 90%, nhat chi chiém 0.003-0.14 FTE méi ca

CEXIEYII0O mic 50,000 RMB mébi day chuyén, ra soat Al hoan vén trong 0.46 nam tai My, 0.53 tai Dai Loan, 0.65 tai Tham Quyén va 2.2 tai Viét
Nam; mot cum cobot phuc vu may hai ca trong 1.1-1.5 nam [estimates].

Nguén: Hudng dan luong chinh thic Tham Quyén, B6 Lao ddng Pai Loan, JETRO, BLS; udc tinh cua tac gia M6 hinh tac gia: hdp tai kiém Al RMB 50k/day chuyén; cell nap liéu cobot RMB 200k ho&c $140k, hai ca
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MONEY AI INSPECTION x ROBOTICS Xo{% ™ © ¥

Canh tay gap boé khdng bao gid hoan von; noi
san xuat canh tay lam thay doi thué My ctia né

nhan lyc tiét kiem(FTE, thang log) ® Trung Quéc dailuc @ Viét Nam, Thai Lan, Philippines @ Malaysia, Indonesia @ Bai Loan
téng thué vao My(MFN + muc 301 + mUc theo nudc 2026; thang 11/2026)
| nhan lyc tiét kiém mai giai phap
40%

8 40% 37.5%
GO N e S 2.0 FTE S
Ttram x 2 ca
il — o
mdi day chuyén 1.0FTE 25%
| nhit tam NG: nhan lyc mdi ca 12 gis 20% 15%
5 S 12.5% 12.5%
4000 e 0 10 N 014 FTE l 0% 10%  10%
100 min moi ca 10%
2000t/ ca - 5 . . . % 0% 0
25 min méi ca 0.035FTE o 0% 0% 0%
1,000 tam/ca - 1% canh tay robot dung cu va camera kiéu AOI may tinh Al bién
2.5 min méi ca _ 0.003 FTE HTS 8479.50 9031.49.90 - 8525.89 8471.50 - 8471.80

0.001 0.01 01 1

CEXIEYIEP1rén 90% ty 1é dat ngay 1an dau, viéc gép ra cac tm mach NG chiém 0.003-0.14 ngudi méi ca, nén mét bd tach NG hoac bd dém lam viéc
dd; mot canh tay san xuat tai dai luc con chiu khoang 40% thué My téng hgp.

Ngubn: Udc tinh cla tac gia USITC biéu thué chudng 99; Federal Register; USTR(thang 11/2026)
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MARKET AI INSPECTION x ROBOTICS ~ g- (§e A

O—7—0—6f

C6 that nhung nhé: 16,000 day chuyén c6 thé phuc
vy, 320 triéu RMB mét lan, trong khoang nam nam

. N ( A
day chuyén SMT Trung Quéc phuc vu dugc thi trudng mat lan clia s6 5 nam
N % 80% % 50% . x RMB 20k + =5 nam
40,000 dong ——"""",1 16,000 dong RMB 320M EhlsasEN RMB 64M/yr
chua Al: 75-85% RMB 10-30k mot lan thu hep 8-12%/nam
35k-46k 1iép can dugc: 40-60%| 10.5k-23.5k RMB 105-705M RMB 21-141M
|\ J . J

F( ngudi méi gianh 2-5% day chuyén phuc vu dudc trong 3 ndm: #320-800 day chuyén, *RMB 2-5M/nam
theo dang ky(RMB 5k méi day chuyén méi nam): doanh thu dinh ky RMB 1.6-4M, chi 0.3-2.3% du b&o IDC

AOl inline chua Al(van may; cd sG 44k)

5 co 6 lap ast

26-66k may
(co s6 44k)

ctia sé chinh: =5 ndm

diéu day nhanh thu hep:
con 51-66% sau 5 nam hang déy nang cép Al

nhiéu EMS tu xay hon

P thay 8% mdi nam

d thay 12.5% mdi nam
1 con 34-51% sau 8 nam

nam

Nguén: NVR(ca s& 2020); udc tinh cla tac gia Udc tinh cla tac gia; cd sa lap dat va thi phan chua xac minh déc 1ap
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MARKET

Manh dat ra soat da bi bao vay; I6i nhuian nam & phan ciing dudc san pham héa

EMS dau nganh tu xay

DBG(2025): pht 295% linh kién bj danh dau
lot <20 PPM, tai kiém ngusi -85%

day la ngudng ban cho EMS hang 1

Al tich hgp sn trong AOI clia hdng

& khau kiém tra"
ViTrox V510Ai; Sinic-Tek hgp tac Tencent
may mdi cé sén Al, may cl nhS nang cap

Jutze Al 3D AOI d4 san xuat, "loai bo tai kiém ngudi

ch6 con cho bén thi ba

!

tai kiém Al bén thi ba

hép + phdn mém gan thém 1&n AOI hién co

EMS vira(~10-40 day chuyén) cé AOI cii hoac nhiéu hang, khéng dugc hang nang cap Al
ngach AOI phu yéu: THT va han tay, phu bao vé, cap/dau néi/FPC, ngoai quan va éc vit

nha cung cap nén tang

Hikvision Guanlan va SmartMore IndustryGPT dang
ban

hang Al dau nganh: doanh thu 2025 RMB 1.086B

16 rong RMB 991M: chién tranh gia

N =’

yét tuong ducng gan nhat giam 79.9% so véi cung ky trong thang 1-thang 5 nam 2026.

bién Igi nhuan gop 2025

| nén tang thi giac, thi giac 3D, hang AOI/SPI

66.9%

Cognex

Mech-Mind
dan huéng thi giac 3D

64.6%

Koh Young 63.8%

OFT S 60.9%

mang chinh

TR R Sc%
SIeTe I 51.6%

3D AOQI, -4.5 pts YoY

S N 45.7%

thi giac may
| cobot

Dobo! S 461%

16 rong RMB 84M
| nha cung cép giai phap thj giac Al: bién thap, 16

Sreriore I 37.3%

16 rong RMB 991M nam 2025

Ao D =35%

16 rong RMB 249M
| tich hop va gia cong

LoDt — 26-37%

robot & tu déng héa; 16 rong RMB 245M(2024)

JUIZE N 16.5-17.5%

cép va khéi diéu khién

0% 15% 30% 45% 60% 75%

CETTEITEPNha cung cép thi gidc Al hang dau c6 doanh thu nam 2025 14 1.086 ty RMB va 16 rong 991 triéu RMB; doanh thu mang 3C cua cong ty niém

Nguén: B4o cdo nam Jutze, Sinic-Tek va DBG; tai liéu cong khai Hikvision va SmartMore; tac gia tdng hdp Bao cdo nam 2025 hodc hd s6 phat hanh
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MARKET

Ngudi mua tra 30/60/10; thanh toan day di mat hai dén ba nam

giai doan dy an  [ETICED

chinh hién trudng 6-13 tuan; da guii chua nghiém thu #143-158 ngay

tién mat liy ké
100%
90%

30%

0%

60% sau nghiém thu 30-60 ngay

30% khi ky

bao hanh(thudng 12 thang)

gitf lai 10% trong 12 thang

@ tién nghiém thu tra tién mat @ tién nghiém thu tra chap nhan ngan hang 6 thang

tra bang chap nhan ngan hang 6 thang: tién mat cham thém =6 thang

nhan du tién mat 2-3 nam

cdng cham nghiém thu va tranh chap bao hanh

18 24 30
thang sau ky

s6 ngay phai thu tén dong

Sinic-Tek
thiét bi c6 dit coc(2025)
Mech-Mind

san pham chuan qua nha tich hgp

Alnnovation
du an Al; suy giam 29.8%

Jutze
thiét bi AOI

Weiyi Zhizao
thiét bi theo du an

OPT
thanh phan thj giac

60

120

gidi han d6 hgp déng =200 ngay

180

240

300

51(gdm 112 hai phiéu)
59-99

=137

=139

188-319

247-274

CEXTEYTTP30% vé cung daon hang, 60% vao khoang bén dén chin thang sau va 10% cudi cling vao khoang 16-21 thang sau; tif 1an thi diém dau tién
tai mét EMS I8n dén khi thanh toan day du co thé mat hai dén ba nam [estimate].

Nguén: Tra I6i hoi dap Sinic-Tek, Mech-Mind, GKG, JT va khac; sc dé diéu kién thudng, thdi gian udc tinh H6 sc cong ty; phai thu(gdm tai san hdp dong) + doanh thu x 365
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EMBODIED Al AI INSPECTION x ROBOTICS < @ :ﬁ 5

Lap ké hoach ngoai tuyén, hanh déng véi cac chinh sach
nho, gilt chuyén ddng va an toan mang tinh xac dinh

tang lam gi, bang chiing dén dau thang thai gian - ai nAm
P N ty Ié thanh céng takt can thiép / diéu khién tuf xa uptime / 16i van hanh san lugng
. mé hinh frontier(ngoai tuyén) @© giay dén phut
lap ké hoach : giay den phu . . " . " . " e e (g
o © viét/stra chuong trinh robot ngoai tuyén, déi mau, giai thich 16i Figure 02 @ BMW  chimuc tiéu >99%/ca chimuctiéu84s chi muc tiéu O/ca khong cong bo
L Viét lai chuang trinh ABB RAPID & 77-99.7%, phat hanh sau mé phong é dai gia mé hinh
| vong diéu khién chi 0.2-0.4 Hz: khong vao thai gian thic ) Agility Digit @ GXO khéng céng bé khéng céng bé khéng céng b6 khéng céng bé 100,000 thiing
s )
ACT, chinh sach diffusion, VLA nho (© chunk hanh déng 100-300 ms Apptronik Apollo @ Mercedes khéng céng bé khéng céng bé khéng céng b6 khéng cong bé khéng céng b

k¥ nang / chinh sac] ) )
tram c6 cau tric c6 do ga 90-99.4%

chip bién: Jetson Thor, D-Robotics RDK, Ascend, Rockchip 12l hang chip - hang robot Agile ONE @ Audi khéng céng bé khéng céng b khéng céng b6 khéng céng bé khéng céng bé

. e ) Nucleus(nha may khéng néu tén) khéng céng bé [GEIRCIIN I 40 % diéu khién tir xa khéng coéng bo
bo diéu khién robot @

LS

-
.

cap mili giay(thai gian thuc can

diéu khién chuyén o ORI
- s s . . " )

> quy dao, servo, diéu khién Iyc, phat hign va cham AgiBot G2 @ Longcheer 99.99% 18-20 s mdi budc khong céng b m

ma tat dinh; chinh sach hoc chi dat muc tiéu ﬁ hang robot
< cell hén hgp Neuromeka 322/324 cham hon 12.8% khéng céng b6 khéng coéng bo 324 chuky
an toan PLC an toan, may quét, gi6i han Iuc va téc do @ thdi gian thuc ciing

U ia . - o o o, a s = &
chiing nhan theo 1SO 10218-1/-2:2025 va quy tc dia phudng n0.6 @ hién trudng khach e e

L1 khong ML trong chifc nang an toan: EU danh gia notified body tir 20/1/2027 & robot chiing nhan + nha tich hgp

* khéng céng bé cach tinh . . . .
\ J @ da cong bo(da sb theo hang) ~ chi cdng bo muc tiéu khoéng céng bo

¢d hdi ciia doanh nghiép nhé & tich hgp va phan cling cam bién: dua nhan thiic hoc va chinh sach nhé vao cell robot da chiing nhan, tiing tram mat i - -
nhan lyc thay thé rong moi robot moi ca

1c6ng nhan

cell tay co cau truc(kiéu Neuromeka) _ 0.82 FTE

cham hon 12.8%, thanh céng 99.4%, uptime 95%, can thiép 0.5 lan/h

humanoid & 40% téc d6 ngudi W) 0.26 FTE

uptime 90%, 2 1an can thiép/h mdi 3 min

humanoid & =20% t6¢ 40 13 FTE

theo Reuters

40% thai gian do 1 ngusi diéu khién tir xa B 0.05FTE

1

1

R

1

1

1

1

1

1

1

1

1

1

1

1

1

1

kiéu Nucleus H
1

0 0.25 0.5 0.75 1

Nguén: tdng hgp cla tac gia (Chudng 3, 6) va cac udc tinh; 1SO 10218:2025; Quy dinh May maéc EU; tai liéu cdng khai tir BMW, Figure, Agility, Mercedes-Benz va cac bén khac.
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WHAT TO DO i

Xay dung trong pham vi hep, chiing minh trén chinh anh ctia nha may, réi mé réng

Nén xay dung Ra soat Al va phan loai khuyét tat trén anh AOI cho cac EMS quy mé trung binh véi AOI cli hoc da thuong hiéu; kiém tra
nhiing gi AOI bao phu kém; cac cum cobot ndi moi linh kién déu dudc xu ly

Khéng nén xay Mot nén tang tdng quat Al-céng-canh tay; mot LLM 1am ngudi kiém tra chinh; moét canh tay gép bo trén day chuyén
dung SMT; robot hinh ngusi va robot-dang-dich vu; mé hinh frontier trong vong diéu khién hodc chic nang an toan

Thi diém

1. Tuan 0-2: thda thuan d{ liéu, cac 18p khuyét tat, dudng ca sé

2. Tuan 1-4: bo d liéu vang, gan nhan mu va dugc phan xu

3. Tuan 2-4+: ché dd chay song song (shadow), so sanh theo tiing 18p

4. Tuan 4-8: van hanh cé trg gitp chi trén cac I8p da dat

5. Sau do: nghiém thu bang van ban, md rdng tling day chuyén, tai xac thuc 8 moi thay doi

Antoan Khong dung hoc may bén trong cac chiic ndng an toan: EU yéu cau danh gia bai té chic dugec cdng nhan ti ngay 20 thang 1 nam 2027, va cac
16 trinh chitng nhan Al sé chua 6n dinh trudc 2027-2029.

Nguén: Chuong 6-7 va tom tat diéu hanh cla bao cdo; ISO, IEC, UL, EUR-Lex, SAC va cd sd d(i liéu quy dinh quéc gia
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VE' TAC GIA

Tan Shuai

Ky thuat gia va nha sang lap, véi hon hai muaci ndm kinh nghiém trai dai qua chip, phan cling va phan mém hé théng
cling 20 bang sang ché da dudc cap. Céng viéc cua dng da dua 6ng qua Thung liing Silicon, New York, Chicago, Dai
Loan, Khu vuc Vinh Lén (Thdm Quyén va Hong Kéng), Viét Nam va Malaysia, véi trong tdm lau dai vao san xuét tién tién
va chudi cung tng. Ngay nay 6ng lam viéc nhu mot nha nghién cliu va phat trién Al, tap trung vao cach Al dudc s dung
trén san nha may.

Bao cao day du (toan bd hinh, bang va ngudn) va bai viét cé tai tanshuai.com. Ong hoan nghénh trao déi véi nhiing
nguadi lam Al trong san xuat: i@tanshuai.com
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