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Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién tir - 2026 AN BAN CONG KHAI - 2026.

Cach doc bao cao nay

Céc con sb then chét mang nhan muc do tin cay. verified Nghia 1& hai nguén doc 1ap tré Ién déng thuan, hoéc hai tai liéu géc
doc 1ap déng thuan; single source nghia & chi mét nguén (bao gém ca tai liéu géc); vendor claim nghia 13 do ngusi ban san
pham hodc dich vu céng b6, ké ca khi dugc 13p lai rong rai; estimate nghia I& phép tinh ho&c suy luan cua riéng t6i ti dif liéu
dudc trich dan, véi cadc dau vao da dan ngudn. “Primary” mé ta loai ngudn (bdo céo thudng nién, ban cdo bach, quy dinh, tiéu
chuén, théng ké chinh thic); né khéng thay déi I6p mic dd tin cdy. Khi cdc ngudn mau thuan, cac con sé dugc trinh bay canh
nhau va khéng lay trung binh. Quy déi tién té dung ty gia trung tdm ctia Ngan hang Nhan dan Trung Quéc ngay 9 thang 11 nam
2026, $1 = 6.7188 RMB (Xinhua), va cho Dai Loan Ia ty gia cé dinh ciia SMBC cuing ngay, $1 = 3212 NT$ (SMBC). D{ liéu lao
dong va trg cap & dai luc dung Péng bang Chau Giang, ndi san xuéat dién tl tap trung nhat (dd liéu luong chinh thic ti Tham
Quyén), v6i Béng bang Ducng Tu dé so sanh. Cac tuyén bé tif phdng van nganh dudc coi la tuyén bé can kiém chung, khéng
bao gid la sy that. Cac cau hoi ma hé so céng khai khéng thé tra 16i dudc tap hop & Chucng 7.

Tan Shuai - tanshuai.com - D{f liéu tinh dén ngay 11thang 11 ndm 2026
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Pang lam, nhung trong pham vi hep, ngay bay gié va ciing doi

V 4

tac

PHAT HIEN CHINH

Két luan: doi véi cac nha may dién tl, diéu da chin mudi trong nam 2026 va diéu cac nha

may sé tra tién la ra soat Al va kiém tra ngach trén anh AOI, cong véi phuc vu may bang

robot dudc lap trinh, chit khdng phai “mdt mé hinh I6n nhin cac tdm mach cdng véi robot

hién than gap ching”.

0 046—0 .65 nam

Thai gian hoan vén cua ra soat Al tai My,

Dai Loan va Tham Quyén, 8 muc 50 nghin
RMB méi day chuyén

0 diém

Diém benchmark khuyét tat céng nghiép
da cong bo cla cac mau flagship thang

>95% - <20 rpm

D6 bao phti va ty 1& lot Iudi cua hé théng
ra soat Al ndi bd clia médt EMS hang dau:
chuén muc dé ban cho EMS cép 1

1 .1—1 .5 nim

Thdi gian hoan vén clia mdt cum cobot
phuc vu may chay hai ca tai My, bai Loan

100-700 triéu RMB

Thi trudng nang cap do bén thi ba thuc
hién c6 thé phuc vu tai Trung Quéc dai
luc, mét Ian, trong khoang thdi gian chiing
nam nam

0.003-0.14 rre

Lao déng ma mot canh tay robot gép bd
linh kién 16i tiét kiém dugc moi ca trén mot

11/2026: I3 thay, khéng phai ngudi kiém

tra

va Tham Quyén day chuyén SMT: né khéng bao gid hoan

vén

Kiém tra
ROI

Mo hinh
ROBOT

Hoc sau co gidam sat &p dung 1&n nhitng anh ma mot AOI s&n c6 da tao ra cat gidam cac canh bao gia
hodc s6 git ra soat tif 60-90% (vendor claims). DBG, mét céng ty EMS 18n, trong béo céo thudng
nién cho biét hé théng ndi bd clia ho bao phl hon 95% céac linh kién bi gén cd vdi ty 18 lot Iudi dudi
20 PPM va giam han 85% khoi lugng ra soat thi cdng; do 1a chuan muc ma mdt san pham bén thu
ba phai vuct qua dé ban cho EMS cap 1. G muc 50,000 RMB mbi day chuyén, ra soat Al hoan vén
trong vong mot nam tai Trung Quéc dai luc, Pai Loan va My (Tham Quyén 0.65 ndm, Dai Loan 0.53,
My 0.46), cac cum cobot phuc vu may trong 1.1-1.5 nam va Béng Nam A trong 2-6 nam, trong khi
mot canh tay robot thém vao day chuyén SMT chi dé gdp ra cac tdm mach 16i thi khéng bao gid
hoan vén & bat ky dau, bai vi trén 90% ty |é dat ngay lan dau, viéc gap chi chiém 0.003-0.14 ngudi
m6i Ca estimate .

Cac md hinh 18n da phudng thic van chua thé lam ngudi kiém tra chinh. Tinh dén ngay 11 thang 1
nam 2026, khéng c6 mau flagship nao (Claude Fable 5.2, GPT-6.x, Gemini 4, Qwen3.8 va cac mau
khac) c6 diém da céng bo trén bat ky benchmark khuyét tat céng nghiép hodc PCB nao, va trong
thti thach PCBA clia ACM MM 2026, ndm hé théng dan dau, dudc huén luyén trén 6,600 anh thuc
tl day chuyén, chi dat 77-82 diém & hang muc “c6 khuyét tat hay khéng”. Cac mé hinh frontier cé
thé gan nhan trudc va phan loai s6 bd. Déi véi canh tay robot, ngusi thay thuc su van Ia trinh dién
cla con ngusi, hoc tang cudng trén robot that va mé phong: hoc trd dat 90-99.4% & cac tram c6
dinh, cé cau tric, nhung chi 30-80% trén bang chuyén dang chuyén déng, linh kién chua tiing thay
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va san pham mdi; mot tac tu frontier hoan thanh 104 trén 108 nhiém vu robot ban tinh trén robot
that, 8 muc 280 gidy mdi nhiém vu.

Tai chd
TRIEN KHAI

Trién khai cach ly mang trong cac nha may sach, cé kiém soéat la hoan toan kha thi. Mdt xudng SMT
théng thudng thusng 1a khu vuc bao vé ESD chi khéng phai phong sach phan cap: mét hop Jetson
khéng quat hodc hdp NPU noi dia dat tai day chuyén va cac may chi GPU dat trong phong may
cht. Theo chinh phan loai xuat khdu ctia NVIDIA, Jetson Thor va DGX Spark cé thé ban cho mot
nha may dai luc théng thudng ma khéng can gidy phép My; DGX Station thi khéng. D6 chinh xac
mac dinh 1a 8-bit; 4-bit nhan biét lugng ti hda ciia nha cung cap dung dudc kém diéu kién; 3-bit tré
xuéng la loai.

Thi truéng
CANH TRANH

Thi trudng 1a that nhung hitu han. Trung Quéc dai luc c6 khoang 35,000-46,000 day chuyén SMT
va khoang 26,000-66,000 AOI ndi tuyén chua chay Al; thj trudng cé thé phuc vu cho nang cép cua
bén thi ba la khoang 100-700 triéu RMB mét 1an, trong mot khoang thdi gian chiing ndam nam, va
cac hang san xuat AOI da bat dau tich hdp ra soat vao cadc may mdi estimate . Canh tranh von da
manh: manh dat ra soat bi bao vay bsi cac hang AOI, cac ddi EMS ndi bd va cac nha cung cap nén

tang, con Igi nhuan ndm & phan cling dugc san pham hoa.

banh gia

Cac con s6 then chét (ngudn va muc do

tin cay & cac chudng)

@ Céc nha may dién tit chinh
théng dang van hanh gi ngay nay?

@ Cong nghé di dudc bao xa,
tién c6 mua dugc "khdng ngusi”
khéng, va méi khu vuc dung dudc
gi?

@ C6 thé chay tai ché trong
phong sach va nha may cach ly
mang khéng, trén phan cting nao,
du nhanh va du chinh xac khéng?

@ Mau flagship mdi nhat co thé
lam thay qua hang chuc vong va
dugc chung cat thanh hoc tro noi
b6 khong, ké ca cho san xuat linh
hoat va canh tay robot?

M6t day chuyén SMT khéi lugng I16n 1a “3D SPI + AQI
trudc va sau reflow + X-ray ldy mau + ICT/FCT + slia
chita va kiém tra thij giac”, véi ra soat thu céng phia
sau mébi AOI. Al tham gia vao ra soat theo ba cach: do
hang AOQI tich hgp sén, do EMS hang dau tu xay noi
bd, hodc do bén thi ba thém vao. L&p rap va xtr ly
dung canh tay, SCARA va AMR véi nhan thuc dugc
hoc va chuyén dong dudc lap trinh; Al hién than van
dang & giai doan thi diém

Kiém tra dat cap cong nghiép & dang “bd phat hién
chuyén dung + ra soat Al + vai ngugi”; ngay ca tién
khong gidi han cling khong dat téi khéng ngudi. Dai
luc chi dung cac méd hinh néi dia hoac trong s6 mg noi
dia; cac nha may tu nhan & Dai Loan dung dudc gan
nhu moi thi, nhung cac nha may wafer va ha tang
trong yéu loai trif thucng hiéu dai luc trén thuc té;
Dong Nam A it han ché nhat; My cé day du giai phap
céng thém thué quan va chiing nhan

Co; cac rang budc la vé quy trinh, khéng phai tinh
toan. Mot hop khéng quat =100 W tai day chuyén,
may chu GPU trong phong may chu; Thor cho céac
tram, Mac Studio hodc thiét bi noi dia cho Hoi&Dap
cla nha may; khéng cé DGX Station & dai luc. Téc do
én khi kich thudc mé hinh khdp véi nhiém vu; gilr 8-
bit, dung 4-bit nhan biét lugng tir héa cla nha cung
cap kém diéu kién, khéng bao gig 3-bit

Kiém tra: gan nhan trudc va phan loai sc bo; chi tu
ddng chap nhan nhan cua thay cho cac 16p cé “=299
khuyét tat, khong 1an bo sot” trén bo dir liéu vang.
Robot: ngusi thay van Ia trinh dién cta con ngusi, RL
trén robot that va mé phong, va hoc tro chi tiém can
cap san xuat & cac tram co cau tric

Takt #13-22 gidy méi tdm mach; mot ODM da
du chi 30.6 triéu RMB cho AOI cho 18 day
chuyén, =3-5 AOI mdi day chuyén; ~97-99%
canh bao AOI la canh bdo gia

Ré& soat Al cét giam canh béo gia hodc gig ra
s0at 60-90% vendor claims ; mot camera
4K trén toan tam mach 78 um mai pixel so

véi 8-20 pum clia mot AOI; canh tay san xuat
tai dai luc chiju ®40% thué My téng hgp, cac
thiét bi dang AOI #37.5%

~0.5 gidy mébi anh c&t cho mé hinh thi giac 8B
trén Thor estimate ; bd phat trién Thor
59,104 RMB tai Trung Quéc; DGX Station
$123-140k, téng 139 token/s cho 32 ngudi
dung trén m6 hinh 743B

Khong mau flagship thang 11 ndo c6 diém
khuyét tat cong nghiép; hoc tro 97.8% trén
dau néi da huan luyén, 29-67% trén dau noi
chua thay, 37-59% trén b&ng chuyén dang
chuyén déng; mé hinh frontier diéu khién truc
tiép khdp 0-5.5%
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Cau hoi

@ Chip
theo khu v

banh gia
hi Ia bao nhiéu, va ROI R& soat Al hoan vén trong vong mdt ndm tai Trung
uc ra sao? Quéc dai luc, Bai Loan va My; cobot phuc vu may 1.1~

1.5 nam; Bong Nam A 2-6 nam; canh tay gap bo trén
day chuyén SMT khéng bao gis hoan vén

Doi thu da du manh chua, va Nhu c&u chua bdo hoa, nhung ngudn cung déng duc;

nén bat da

u ngay hay chg? Al ctia OEM thu hep khoang thsi gian nang cap xuéng
con khoang nam nam. Hay tham gia ngay véi mét san
pham hep qua cac déi tac kénh phan phéi, khéng déi
dau truc dién vdi cac nha cung cap nén tang; hay chs
dir liéu san xuat 2027-2028 trudc khi dt cugc vao Al
hién than

Cac con so then chot (ngudn va muc do

tin cay 6 cac chudng)

Hop ra soat 50k RMB méi day chuyén: Tham
Quyén 0.65 nam, Dai Loan 0.53, My 0.46, Viét
Nam 2.2 estimate ; gid chap nhan dudc cho
tién ich bé sung clia bén thi ba ~10-30k RMB
mdi day chuyén mét 1an hodc 5-10k RMB moi
nam

~26-66k AOI noi tuyén chua cé Al & dai luc,
thu hep 8-12% mébi ndm estimate ; nha cung
cap thi gidc Al hang dau cé doanh thu 2025 I3
1.086 ty RMB va 16 rong 991 triéu RMB; doanh
thu mang 3C cla céng ty niém yét tucng
ducng gan nhat giam 79.9% so véi cung ky
trong thang 1-thang 5 nam 2026

Al phui hgp & dau trén san nha may hom nay Tdi kiém Al céc bao sai cua AOI va nap liéu bang cobot
da chin muéi va hoan vén nhanh; canh tay nhat riéng va LLM lam bé kiém chinh thi khéng dang

6 mo

2yr

Syr

10 yr

20 yr

ng hoan vén

lam.

@ lam trudc cé diéukién @ chd @ khéng lan

hoan vén ngusi mua(thang log, cang cao cang nhanh)

tai kiém AI(RMB 50k mdi day chuyén)
Tham Quyén 0.65 - Dai Loan 0.53 - My 0.46 yr @

cell nap liéu cobot

11-1.3 yr(Tham Quyén/Dai Loan/My)

AOI méi thay kiém bing mat
My 0.96 - Tham Quyén 3.3 yr

phat hién va nhat tich hgp

3.4-4.5 yr

humanoid / embodied(~RMB 600k)
hoan vén 7-12 yr, van thi diém

x LLM lam b6 phat hién chinh
khéng diém céng bé nao & benchmark 16i cong nghiép

nghién ctiu / thi diém san pham dau

d6 chin céng nghé va chubi cung Ung -

Ngudn: Hoan vén tif mé hinh cla tac gia(Chuong 4); truc dé chin 1 nhan dinh cua tac gia

X canh tay chuyén nhat tan
0.003-0.14 FTE méi ca

san xuat hang loat
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— Nén xay dung gi va khong nén xay dung gi

Khuyén nghi

Nén xay dung

Khong nén xay
dung

Lam viéc cung
ai

Ra soat Al va phan loai khuyét tat trén anh AOI, cho cac EMS quy mé trung binh véi AOI ci hoac da thucng hiéu va
khong cé nang cap Al tif hang AOI; kiém tra nhiing gi AOI SMT bao phu kém (xuyén |6 va han tay, phu conformal,
cap, dau néi va FPC, ngoai quan cuéi cling va 6c vit); cadc cum nap va d& béng cobot nai moi linh kién déu dugc xu
ly (d6 ga kiém tra, khay, ddng gdi), véi kiém tra nhu mét tién ich bd sung; mot bo dif liéu vang va ché do chay song
song trén day chuyén thuc 1am nén tang cho moi tuyén bd

M6t nén tang tdng quat “Al céng canh tay robot”; mét LLM da phucng thiic 1am ngusi kiém tra chinh; mét canh tay
robot trén day chuyén SMT chi dé gép ra cac tam mach NG (mot bo tach NG hodc bd dém lam viéc do); robot hinh
ngudi va robot-dang-dich vu; mé hinh frontier bén trong vong diéu khién hodc chic nang an toan; nhiing déng bo
nhé GPU tai cac tram dé chay mé hinh “kich thudc day du”; ban truc tiép cho nha may wafer, ha tang trong yéu Dai
Loan hodc cac nha may dién ti quéc phong My

Céac hang AOI va nha phan phéi (giao dién kénh va anh; nha phan phéi mang vé 46.68% doanh thu ndm 2025 cua
Sinic-Tek); cac hang cobot (canh tay da chiing nhan va chic néng an toan); cac céng ty EMS c6 10-40 day chuyén
(ma réng cudn chiéu va dat coc); cac nha tich hop dia phuong & Thai Lan va nai khac (dé dap tng quy tac lién két
noi dia BOI)
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Day chuyén ngay nay
Cac nha may dién tif dang van hanh gi ngay nay, va
diéu gi kha thi vé mat ky thuat

@ DAy chuyén khai ludgng tiéu chuan: vai AOI, X-ray ldy miu, ra soat tap trung, 13-22 gidy mai
tam mach

Céc hé so gbc tif cac ODM niém yét cho thdy mot day chuyén khéi lugng giai doan 2025-2026 thuc su tréong nhu
thé ndo. Ban céo bach Hong Kéng cla Longcheer (d{ liéu dén ngay 30 thang 9 ndm 2025) liét k& cac khau kiém tra
chét lugng SMT cua ho la "kiém tra X-ray, kiém tra kem han (SPI), kiém tra quang hoc tu ddng (AOI), kiém tra chiic
nang PCBA va kiém tra thi giac”; ludng quy trinh ctia ho chay AOI trudc reflow, AOI sau reflow, X-ray lay mau, cac
tdm mach NG chuyén dén tram silra chita SMT, rdi kiém tra thi gidc cudi cung. Cac nha may Hué Chau, Nam Xudng
va Viét Nam clia ho c6 34, 24 va 8 day chuyén SMT va 67, 60 va 13 day chuyén I3p rap cudi cung (Longcheer H-
share prospectus) single source, primary filing . Nha may laptop 2023 cua Huagin da lén ké hoach 18 day chuyén SMT
véi ngan sach AOI 30.6 triéu RMB, khoang 1.7 triéu RMB mébi day chuyén, tudng dudng & gia AOI 3D ndi dia |a ba
dén ndm AOI mdi day chuyén cho kiém tra trudc va sau reflow cla mach hai mat (Huagin A-share prospectus)
primary filing + estimate . MOt day chuyén khéi lugng do dd thudng cé hai dén bon diém ra soat, khéng phai mét.

Céac may moc vén da tu ddng hdéa cao: Huaqin bdo cdo 96% tu ddng hda trén cac day chuyén SMT cla minh
(Huagin H-share prospectus) single source . S6 ngudi con lai ndm & ra soat, sta chira, kiém tra thi giac, kiém tra va
IAp rap cudi cung, va khéng cong ty nao cdng bd ho cé bao nhiéu ngudi ra soat méi day chuyén (Chucng 7).

Ba udc tinh doc lap déng thuan vé takt 13-22 gidy maéi tam mach (mét hd s6 mai trudng 2026 cho ndm day chuyén
Ha Béc (Hebei SMT project EIA), cac day chuyén laptop cla Huagin va mét ca nghién clu iFactory), tic 7-11 gidy
mdi mat cho mach hai mat estimate . Phan khé clia mdt day chuyén nhiéu ching loai khéng phai 1a khéi lugng ma 13
giGi thiéu san pham mai va chuyén déi san xuat, va méi lan chuyén déi lai 1a mét 1an khai ddng ngudi khac cho mé
hinh Al.

Vé phia phan mém, cac tram ra soat cta chinh cac hang AOI da dugc tap trung héa: phan mém tram suia chiia cla
Sinic-Tek cho phép “mdt may chu diéu khién thiét bi clia tdm day chuyén SMT" (Sinic-Tek prospectus) single source,
primary, 2022 , Va sau khi Jabil trién khai diéu khién AOI tif xa ViTrox V-ONE vao nam 2026, mot ky su cé thé quan Iy
5-8 AOI tUf xa so VGi 1-2 tai chd (AtlasPCB) vendor claim . MOt san pham ra soat Al clia bén th( ba cdm thing vao
chinh tram trung tdm nay, théng qua xuat anh va két qua cta AOI (IPC-CFX, IPC-HERMES-9852 ho&c dinh dang
riéng clia nha cung cép). Ban than cac AOI ciing dang thém Al rat nhanh: Yamaha cho biét phan doan Al cia ho mét
khoang mét gidy méi Ian goi, hé trg ngudi kiém tra sau 30 anh NG va dat chat luong “rat cao” sau 1,000 anh
(Directindustry/Yamaha) vendor claim .
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EZXZD Day chuyén SMT san lugng I6n: ngudi ngdi sau AOINhan luc tap trung & cdc ché tdi kiém sau kiém
quang tu dong. Do la noi Al di vao.

mat day chuyén SMT san lugng I6n takt ¥13-22 s/tam - 3-5 AOI mi day chuyén
= 2] A
IQC daduvao inkem han reflow ICT/FCT  FQC ngoai quat
dong goi

4y ¢

do ga kiém tra _hop
tai kiém tap trung/tu xa(1 host 8 day chuyén) nap ligu Xép pallet
~97-99% canh bao & bao sai: hém nay ngusi kiém tiing cai, 42-55 s/lan

anh va canh bao
'

xuf Iy tdim NG

chi can tach NG hodc bo dém,
khéng can canh tay nhét riéng

R . canh tay chi dung khi
Al loai bao sai trudc, phan con lai cho ngudi; ghi két qua vao MES tram phai di chuyén moi chi tiét

tich hgp san cua hang EMS dau nganh tu xay gan thém bén thir ba
Jutze, ViTrox, Sinic-Tek DBG

ba I6i Al vao tai kiém N A N
hop + phan mém

Ngudn: H6 sc cong khai va tai liéu hang(Huagin, DBG, Sinic-Tek va cac hang khac); tac gia téng hap

San pham va cong nghé chinh

Céng doan thong Nha cung cap tiéu biéu Al da tién dén dau

Sau khi in 3D SPI (anh sang céu truc, Koh Young, Sinic-Tek, TRI Phan doan kem han béng Al clia OEM trong
moiré, mdt s6 diing tam giac hoa san xuat; Jutze néi mdt s6 mau 1a “hoan toan
laser) Al"

Sau khi dat linh AOI 2D/3D v@i LED da goc, da Koh Young, Omron, Saki, TR, Ra soat Al ciia OEM (Jutze trong san xuat,

kién va reflow mau va anh sang cau truc, 8-20 ViTrox, Mirtec, Jutze, Sinic- ViTrox V510AI, Sinic-Tek vdi Tencent); EMS
um méi pixel, camera 8-12 MP Tek va cac hang khac hang dau tu xay (DBG); tién ich bd sung cla

bén thu ba
Méihanday va  X-ray ldy mau hodc ndi tuyén — Hikvision tuyén bé mé hinh Guanlan ctia ho
maéi han bi che (AXI1) phan doan sai 16 réng X-ray dusi 1% sé lan

vendor claim

Ra soat va suia Tram ra soat trung tdm (mot may Phan mém cua céc hang AOI, Al khép lai cac canh bao gia, ngudi xU Iy phan
chira chu, tdm day chuyén), ra soat tu ViTrox V-ONE con lai
xa, tram sUa chira

Kiém tra thi Chul yéu thu céng; mot s6 may SmartMore va cac hang khac May ngoai quan trong san xuat; khéng cé dir

giac, IQC, FQC ngoai quan Al c6 nap béng robot liéu nhan sy céng khai cho IQC/FQC

XU ly va phuc Canh tay sau truc va cobot, FANUC, ABB, Yaskawa, Nhan thic dugc hoc cdng chuyén dong dudc

vu may SCARA, AMR, dan hudng thj giac KUKA, UR, Dobot, JAKA, Elite;  1ap trinh trong san xuat; VLA va robot hinh
2D/3D Mech-Mind, Hikrobot ngusi van dang thi diém

Dii liéu va hé MES, IPC-CFX, IPC-HERMES- — Két qua dugc ghi ngugc vé MES; hé trg & thiét

thong 9852 bi cli khéng déng déu

Ngudn cho bang: cac hd sd néu trén va (Koh Young, Jutze 2025 annual report, Sinic-Tek 2025 annual report, ViTrox, Sohu on Hengtianyi, Xinhua on
Hikvision).

© Con ngudi ngdi phia sau AOI, vi hau hét canh bao la gia

Chubi kiém tra trén mét day chuyén SMT/PCBA chinh théng chay: 3D SPI sau khi in cho thiéu, khéng du hoc thua
kem han, cau han va l&ch vi tri; AOI sau khi d&t linh kién (tUy chon) va sau reflow cho linh kién thiéu, léch, xoay,
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ngudc hodc dung diing (tombstone) va lugng thiéc han; X-ray khi c6 BGA hodc linh kién han day khac; roi kiém tra
in-circuit hodc dau do bay, kiém tra chiic nang va kiém tra thi gidc thi céng. Méi AOI cé mét chd ra soat va mot
tram sUa chira phia sau (Sinic-Tek prospectus, JLCPCB) verifiea . AOl sau reflow 13 phé bién nhat va dang gia nhat,
nhung né chi thay hinh dang va dién tich; méi han, 16 réng va dé thadm uét dudi BGA can X-ray hoac kiém tra dién
(JLCPCB).

Lao déng nam & ra soat vi hau hét canh bao 1a gia. M6t EMS Anh ghi nhan 54,019 canh bao gia so véi 544 khuyét
tat that trén 917 ma linh kién, khoang 99% sé canh bao (arXiv 2505.03576) single source, preprint ; tai nha may
Rastatt clia Siemens, 97.5% s6 tam mach bi AOI loai Ia tam tot (Siemens case study) vendor claim . Mdt day chuyén
ban ron gap khoang 448 canh bao gia mbi ca 8 muc 42-55 gidy méi lan, tic 5.2-6.8 gid mbi ca, xap xi mot ngudi ra
soat toan thdi gian (iFactory) vendor claim; sé gié 13 uéc tinh .

Khoang 97-99% canh bao AOI 1a bao saiH6m nay ngudi xac nhan tifng canh béo; tai kiém Al loai
bédo sai trudc va chuyén phan con lai cho nguoi.

mdi 100 canh bao AOI

~97-99 lan la bao sai: tam that ra tot

16i that 1-3 1an
,9\ hém nay: ngugi kiém tiing canh bao {él} tai kiém Al: loai bao sai trudc, con lai cho ngudi
42-55 s mdi lan giam bdo sai/gid tai kiém 60-90% (theo hang)
~448 1an bao sai m6i ca & day chuyén ban — 0 chuan EMS dau nganh tu xay: phu 295% linh kién bi danh dau,
- 5.2-6.8 h mbi 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 ngusi, day chuyén khéng diing

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

TU “gi& ra soat mbi ca = s6 tdm mach x canh bao gia méi tdm x gidy méi 1an goi”, mét ngusi ra soat c6 thé phu trach
khoang 0.7-1 day chuyén khéi lugng véi AOI dua luat. Mot khi Al loai bd 60-90% canh bao gia, chi riéng thdi gian
phan doan da cho phép 2-14 day chuyén méi ngudi, nhung viéc di lai, xt Iy bd dém NG va ban giao stia chira gidi
han pham vi bao phu tai ché 6 hai dén bén day chuyén lién ké; chi ra soat trung tdm hoic tU xa mdi tién gan tran ly
thuyét estimate; giay méi Ian goi dén tir mét ngusn . Vi cac AOI chinh théng quét 60-80 cm? méi gidy (Yunheng 2026 AOI
guide), mét m&t 20x15 cm mat 4-5 gidy; Al chi can xu ly vai vung bi gan c& trong mét takt, khéng can quét lai tam
mach.

© Piéu da hoat dong trong san xuat: phan loai c6 giam sat trén chinh anh caa AOI

M6 thuc da dugc ching minh la phan loai hoc sau cé giam sat trén anh ti AOl ma mét nha may da sé hitu. Tién ich
bé sung cua Fujitsu trén AOI ctia ADLINK tai Dai Loan cét giam canh béo gia hon 90% (Fujitsu case); OKI da dung Al
tl thang 7 ndm 2026 dé cat giam xac nhan thi céng sau AOI khoang 80% trong mang EMS cua chinh ho (Circuits
Assembly); Siemens bao cdo giam 60% phan tich thu céng, tiét kiém €160,287 trong nam dau va hoan vén tam
thang (Siemens case study) titca déula vendor claims . Hai diém chung cua cac ca nay: hau nhu khéng ai cdng bé ty &
lot 1UGi, va tat ca déu gilf ngudi lai trén cac canh bao con lai. Ca duy nhat dua ra con s lot luGi (ti 0.8% xuéng
0.3%, so véi mic hgp dong 0.5%) thi tu mau thuan (iFactory). Al cat giam gid ra soat, chi khéng cét boé chinh cong
viéc ra soat.

Ra soat Al da chuyén tu tién ich bd sung cua bén thif ba sang tinh nang OEM va hé théng ndi b, diéu nay thay doi
thudc do cho ngusi méi. Bao cado thudng nién 2025 cla Jutze liét ké “nang cap AOI 3D" cua ho la dang san xuét
khéi lugng va noi né “dung thuat toan Al dé bd ra soat thu cong & dau kiém tra” (Jutze 2025 annual report); Sinic-
Tek da phat trién “hé théng ra soat thu cdéng hé trg Al da phuong thic” ti ndm 2019 va dang déng phat trién mot
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AOI 3D trén-dudi véi Tencent, nhdm tdi do bao phu khuyét tat 99.5%+ va do chinh xac nhan dién 98% (Sinic-Tek
2025 annual report) vendor claims in primary filings . Cac cdng ty EMS I6n tu xay hé théng. Bao céo thudng nién 2025
cla DBG liét k& “phan doan Al cho kiém tra thi giac” la mét du an da hoan thanh, “bao phi hon 95% linh kién bi AOI
gén c&", véi "ty 18 lot Iudi dudi 20 PPM" va “giam hon 85% ra soat thu céng”, truy xuat day du (DBG 2025 annual
report) single source, primary . D6 & con s6 nha may dién ti duy nhat téi tim thdy cho déng thsi do bao phu, ty 1& lot
luSi va muc giam. Mat san pham bén thi ba ban cho EMS cap 1 phai sanh dugc miic 95% bao phu, 20 PPM lot lugi
va 85% giam ctia DBG; dudi cdp 1, chudn muc la muc giam 50-85% ma cac nha cung cap quang céo.

Phat hién di thudng chi huan luyén trén san pham tét thi nhanh (EfficientAD-S mat 2.2 ms méi anh (EfficientAD,
WACV 2024)) nhung yéu véi di thudng “logic” nhu thiéu hodc sai linh kién, va cac phuong phap tét nhat trung binh
dugi 60% AU-PRO trén MVTec AD 2 khé hon (MVTec AD 2) single source . Thiéu va sai linh kién thi t6t hon nén déi
chiéu véi CAD va BOM.

@ Tran & bat ky chi phi nao: nhiéu I6p may, rat it ngudi, nhung khdng phai bang khdng

Toi khong tim thay nha may dién ti ndo bd hoan toan ra soat thi céng va dat khéng lot Iusi. Thuc hanh cho san
phdm IPC-A-610 Class 3 (dd tin cay cao) van can ngusi kiém tra da dao tao quyét dinh cac ca ranh gidi ma nguéng
tu ddng khéng phan loai dudc, va mét nha 1ap rap PCB goi "kiém tra tu déng cé thé thay thé chil ky cia con ngusi”
la mot “hiéu 1dm phé bién" (PCBCart) single source . DUSNG cd s con ngudi cling can hiéu chinh: dan mdt nghién
clru Sandia 2012, mét ngusi kiém tra thi giac don I1& gidi nhat cling chi bat dudc khoang 80% khuyét tat, hai ngusi
néi tiép khoang 96% (Instrumental) single source, duge mét nha cung cép trich dan . Tuyén bd cé thé bao vé la "Al cong mot
vdng ra soat nhd cua con ngudi danh bai kiém tra hoan toan thi céng”, chii khéng phai “Al thay thé kiém tra".

Khéng gidi han ngan sach, tran 1a 3D SPI, AOI 3D, X-ray, ra soat Al va cac tram ngoai quan Al xép chéng 1én nhau,
vdi ngudi chi con lai cho céc ca ranh gidi, san pham mdi va chuyén déi, loai khuyét tat méi va chif ky cua khach
hang. Cac nha may flagship bao céo giam 85-92% kiém tra thu céng (I-Connect007, 2021, WiAdvance) vendor
claims ; USC tinh cua t6i cho tran khéng gidi han ngan séach la lao ddng ra soat 8 mic 8-15% so véi hién tai estimate .
Lap rap cudi cling van tén lao ddng: tu ddng héa cac nat clia iPhone 16 bi bo vi ty 1& khuyét tat cao (9to5Mac) single

source .

(2] Mot camera do phan giai cao thong thuong khong phai la AOI

Céc AOI san xuat chup anh theo tiing 6 6 8-20 um mai pixel, v8i camera 8-12 MP, chiéu sang da géc da mau cé thé
lap trinh va 3D anh sang cau tric (Koh Young, Saki) verified . Nganh da nhan ra ti 1au rang mét linh kién 01005 chi
phl khoang 8x16 pixel & 25 um méi pixel, “cé thé khdng du” cho phan doan tin cay (Circuits Assembly, 2007). Véi
cling phép tinh  estimate , MOt camera 4K trén mot tdm 300 mm dat khoang 78 um méi pixel: mot linh kién 0402 hé
inch 1a khoang 13x6 pixel, du cho sy hién dién va léch thd nhung khéng du cho hinh dang méi han, va mét 01005 1a
khoang 5x3 pixel, gan nhu vé hinh. Dat 15 um médi pixel trén toan tdm sé can khoang 330 megapixel, d6 la ly do AOI
di chuyén camera trén tam mach. Khi ai dé néi “0402", hay kiém tra ho muén nai loai nao: 0402 hé mét |4 01005 hé
inch, vugt xa bat ky camera géc réng nao.
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Camera da nang khéng phai la AOICamera 4K trén tam 300 mm cho =78 um/px: linh kién 0402
con =13x6 px va 01005 bién mat.

0402 ~100x50 px 0402 chi con *13x6 px: du dé biét cé/khong va ~5x3 px: thuc té khong thay

I AOI: 8-20 pm/px Camera 4K nhin tam 300 mm: %78 um/px l cung camera nhin 01005
léch ro

Nguén: Circuits Assembly; tinh todn cla tac gia cho tdm 300 mm va cam bién 4K. Ludi pixel Ia minh hoa

Trén cac day chuyén da cé AOI, chd t6t nhat cho Al 14 & trén chinh anh clia AOI. Chi cac day chuyén khong cé AOI,
ho&c cac tram cubi day chuyén, méi bién minh cho mét tram camera kin c6 chiéu sang kiém soat; mét camera dd
phan giai cao ma trén day chuyén 1a ngi dé bi anh hudng nhat bai anh sdng méi trudng va béng dé (CSDN).

® Lap rap va xtt ly: nhan thiic dudc hoc cdng chuyén ddng dudc 1ap trinh dang trong san xuat

Bao cao 2026 cua IFR ndi “thi gidc may cho kiém tra va dan hudng robot 1 chin mudi va dat cidp céng nghiép”,
trong khi “Al vat ly da dung va hoc tif md phéng va trai nghiém thi chua dat cap céng nghiép” (IFR World Robotics
2026 executive summary) single source, primary . Dién tl |8 nganh mua robot 16n nhat (142,235 chiéc 1ap dat toan cau
nam 2025, 59% téng s6 lap dat tai Trung Quéc (IFR, IFR China release)), nhung Trung Quéc chi cé 166 robot trén
10,000 cbéng nhan san xuat so véi 307 8 My (IFR, April 2026). Mé thiic trong san xuat la nhan thic dugc hoc cong
chuyén déng xac dinh; chuyén déng hoc dau-cudi chi tiém can cap san xuat & cac tram cé cau truc (Chuong 3 va
6).

@ M0i khu vuc dung dudc gi

Trung Quéc dai luc dua vao cac mé hinh ndi dia va trong s6 ndi dia; & Dai Loan danh tinh khach hang quyét dinh; &
MY, thué quan va chiing nhan quyét dinh.

Trung Quéc dai luc Pai Loan (nha may tu nhan)  Pdng Nam A
Claude (bat ky kénh ® Khéng kha dung C6 diéu kién: nha cung cap Tuong tu Tuong tu
nao) khong dugc s& hitu da sé hodc

bi kiém soat bai ca nhan hay
thuc thé & Trung Quéc dai luc,
Héng Kéng hoac Ma Cao

bPam may GPT va ® Khodng kha dung ® Kha dung ® Kha dung (danh sach @ Kha dung
Gemini chua kiém tling nuéc)
Cac mo hinh dam ® Kha dung (m6 hinh da Hgp phéap, nhung hosting tai Hdp phap (nut quéc Hop phép, danh gia
may Trung Quéc dang ky; cung cép dich vu dai luc hiém khi qua danh gia té) nghiém ngat
(Qwen, DeepSeek, céan dang ky) an ninh clia khach hang; cam
Doubao, GLM, Kimi) trong khu vuc céng, doanh
nghiép nha nudc va ha tang
trong yéu
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Trung Quéc dai luc

Dai Loan (nha may tu nhan)

Pong Nam A

Trong s6 m& ndi dia
goc Trung Quéc
(Qwen, GLM,
DeepSeek)

Trong s6 ma ndi dia
g6c khdng phai
Trung Quéc (vi du
Gemma 4)

Cac mo hinh thj giac
khadng sinh truyén
théng

Jetson
Thor/T5000/T4000,
DGX Spark

RTX 5090, RTX PRO
6000, DGX Station

Mac Studio M5 Ultra
512 GB

Huawei Ascend va
céc bd ting toc
Trung Quéc khac

Canh tay cé dinh,
AOIl, camera cong
nghiép san xuat tai
dai luc

AMR va bb thao tac
di déng ngoai

Camera Hikvision va
Dahua

An toan va chiing
nhan robot

® Lua chon hang dau; trién
khai n6i bd tu nhan khéng
can dang ky mé hinh hay
thuat toan (cach doc cua
luat su)

® Kha dung

® Kha dung (ngoai cac quy
tdc Al sinh)

® Kha dung: NVIDIA phan
loai chung 5A992.c, khéng
céan gidy phép My cho nha
may dan su thong thudng;
Spark c6 SKU Trung Quéc;
gia kénh cao hon gia niém
yét My khoang 40-60%

® Khong kha dung: hai cai
dau 13 4A090.a, DGX Station
5A992.7; thay thé hdp phap
la 4090D, 5090 D V2, RTX
PRO 5000 72GB, RTX
6000D, L20 (4A994.1)

® Kha dung (Apple Store
Trung Quéc)

® Kha dung

® Kha dung

® Kha dung

® Kha dung

GB 11291.1-2011 va GB
11291.2-2013 bét budc, dang
slfa déi tif thang 4 nam
2026; chung nhan CR tu
nguyén; GB/T 39404-2026
bao phu an ninh mang bd
diéu khién

® Kha dung (khu vuc cong bi
han ché)

® Kha dung

® Kha dung

® Kha dung

® Kha dung

® Kha dung

® RUiro cao

Nhép dugc; tU ngay 1thang
12 nam 2025, nha chuc trach
c6 thé can thiép truc tiép véi
thudng hiéu dai luc, va cac cd
quan, doanh nghiép nha nudc,
mot s6 quy va nha cung cap ha
tang trong yéu cé thé bi han
ché hodc cam dung

® Kha dung

Dung tu nhan dugc phép,
khu vuc cong bi cam

Mac dinh cé rao; hgp tac
khong rao phai dap ting CNS
14490 hoac ISO 10218 véi danh
gia bang van ban

® Kha dung

® Kha dung

® Kha dung

® Kha dung

® Kha dung, nhung
ngudi mua co tru sd tai
ho&c sd hitu cudi tif
Trung Quéc tinh 1a
Trung Quéc; Malaysia
yéu cau gidy phép xuat
khau va chuyén tai

budc cho la kha
dung

® RUiro cao

® Kha dung

® Kha dung

® Kha dung

Theo khach hang va
diém dén xuat khau,
xac nhan bang van ban
trudc khi giao hang

C6 diéu kién: danh gia
nguén géc

® Kha dung

® Kha dung

® Kha dung

® Kha dung

® Kha dung

® Khong dung dugc trén
thuc té

Hdp phap, nhung thué
téng hop khoang 40% véi
cénh tay, 37.5% vdi thiét
bi dang AOI va camera,
25% v6i may tinh bién

M&u méi can phé duyét
c6 didu kién tir BS Chién
tranh My

® Uy quyén FCC mdi bi
chan; cdm cho nha thau
lién bang

Thiét bi dién phai dugc
“phé duyét” (trén thuc té
1a dau NRTL ho&c danh
gia hién trudng); UL 1740
yéu cau cum robot dap
Ung ISO 10218-2 tir ngay
11thang 8 nam 2025
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Trung Quéc dai luc DETNGENNGLENGEVATTLED)] Pong Nam A

Nha may wafer va - Hgp déng mua clia TSMC - ® DU liéu ky thuat ITAR

nha may san pham yéu cau SEMI E187; thiét bi dai bao gém “anh chup”;

c6 kiém soat luc dang bi loai khéi cac fab 2 chinh sach tlf chéi véi
nm Trung Quéc; nha cung

cap do dai luc kiém soat
trén thuc té khong thé
phuc vu nha may dién tu
quéc phong

Nguén cho bang: (Anthropic supported regions, OpenAl supported countries, Gemini availability, CAC interim measures on generative Al, NVIDIA export
classification data, eCFR 15 CFR 774, NVIDIA China DGX Spark, Apple China, Covington on new BIS rules, Greenberg Traurig, June 2026, Fulcrum, Tom'’s
Hardware on Ascend guidance, Taiwan BOFT import list, Taiwan Cyber Security Management Act history, Taiwan review rules for products endangering
national cybersecurity, Taipei Times, USITC HTS chapter 99, Latham & Watkins, IPVM, China national standards platform, GB 11291.2, Intertek UL 1740
update, eCFR 22 CFR 126.1).

Trung Quéc dai luc: mét bd giai phap day da, nhung ca mé hinh frontier dong Ian may doén manh nhat déu khéng
vao dugc. Cac md hinh dam may ndi dia da dang ky, trong s6 ma ndi dia (Qwen theo Apache-2.0, GLM va
DeepSeek theo MIT), cac mé hinh thj gidc truyén théng va AOI, camera va cobot ndi dia déu dung dudc. Phan loai
xuét khau cua chinh NVIDIA liét ké bd Jetson AGX Thor, cac module T5000/T4000 va DGX Spark 1a 5A992.c, nén
moét nha may EMS hodc PCBA théng thudng khéng can gidy phép MY, trong khi RTX 5090 va RTX PRO 6000
(4A090.a) va DGX Station (5A992.z, TPP 58,484) khoéng thé mua & dai luc (NVIDIA export classifications, eCFR)
primary; cach doc phap 1y 13 ctia t6i va khéng phai tu van phap Iy . RS China niém yét bd Thor & muc 59,104 RMB da gém thué,
khoang 1.4 1an gia niém yét My (RS China).

B6n cong ty luat ddng thuan rang trién khai ndi bd tu nhan cho muc dich riéng cia nha may khéng can dang ky mé
hinh hay thuat toan, trong khi dich vu da ngusi thué cé hosting ndm trong ving xam (Covington, FPF, JunHe)
verified: cac cach doc nhat quan, khang c6 phan quyét chinh thic . GB 11291.1-2011 va GB 11291.2-2013 van Ia chuin muc an toan
robot bt budc va dang dugc slra ddi ti ngay 28 thang 4 ndm 2026; GB/T 39404-2026 vé an ninh mang bo diéu
khién cé hiéu luc ti ngay 1 thang 11 ndm 2026 (revision plan 20262542, GB/T 39404-2026) single source, primary -
Cho t6i khi GB 11291 mdi ra d&i (2028-2029 estimate ), hay thiét ké theo ISO 10218:2025 va gilf hd s6 tuan thu GB
11291.

Pai Loan: nha may tu nhan dung dugc gan nhu moi thii; danh tinh khach hang quyét dinh. Cac API frontier, trong
s6 mé va thiét bi dai luc déu hop phap (data.gov.tw). Nhung ké ti khi Dao luat Quan ly An ninh mang stia déi cé hiéu
luc ngay 1thang 12 ndm 2025, nha chuc tradch co thé can thiép truc tiép v8i san pham Ia “thucng hiéu dai luc” va
han ché chung tai ¢cé quan chinh phd, doanh nghiép nha nudc va nha cung cap ha tang trong yéu (Laws &
Regulations Database, review rules) verified ; danh sach nha cung cép ha tang trong yéu la bao mat; va TSMC da
dua SEMI E187 vao hop déng mua cta minh (CNA) va dugc cho la dang loai thiét bi dai luc khoi cac fab 2 nm
(TrendForce) single source . EMS tu nhan, 18p rap va cac nha may PCBA nhd thi ma; fab, tién ich khu céng nghiép va
khach hang lién quan chinh phu thi déng trén thuc té. Mét nha cung cap do dai luc kiém soat nén thiét ké theo E187,
cung cap danh muc vat liéu phan mém (SBOM), cap nhat ngoai tuyén va khoéng bao gis két néi tir xa tu dai luc.

Pong Nam A: it han ché nhat; van dé 1a hoan von cham va céng ty me Trung Quéc. Moi thit déu diing dudc, nhung
hudng dan clia My ngay 31thang 5 nam 2026 yéu cau gidy phép dé xuat khau cac hang muc dién toan tién tién cho
céc thuc thé c6 tru sé tai, hoac sé hitu cudi ti, Trung Quéc ngay ca khi bé&n nhan & nudc thi ba (Greenberg Traurig)

single source , V& Malaysia cé gidy phép riéng cho chip tién tién (Fulcrum). Nhu cau dang dich chuyén vé day:
TrendForce du bao Thai Lan, Viét Nam va Malaysia sé tién t6i 50% coéng suat SMT cua server-ODM trong ndm 2026
(TrendForce) single source, du bao 2023 .

Hoa Ky: bd giai phap day du, véi cai gia la thué quan, ching nhan va dit liéu cé kiém soat. Theo chuong 99 cla
biéu thué My, mot canh tay robot san xuat tai dai luc chiu khoang 40% thué téng hap, thiét bi dang AOI va camera
khoang 37.5% va may tinh bién 25%; san xuat tai Malaysia hodc Indonesia khoang 10-12.5%, tai VViét Nam, Thai Lan
hoac Philippines 12.5-15%, tai Dai Loan 10%, v&i may tinh 8 0% ngoai dai luc (USITC HTS chapter 99, Great Lakes
Customs Law) primary schedule + estimate . ThAdng bao ngay 10 thang 11 cta USTR gia han 178 mién tri Section 301 cli
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https://www.anthropic.com/legal/supported-regions
https://developers.openai.com/api/docs/supported-countries
https://ai.google.dev/gemini-api/docs/available-regions
https://www.cac.gov.cn/2023-07/13/c_1690898327029107.htm
https://api-prod.nvidia.com/services/eccn/v1/getECCN
https://api-prod.nvidia.com/services/eccn/v1/getECCN
https://www.ecfr.gov/current/title-15/subtitle-B/chapter-VII/subchapter-C/part-774
https://www.nvidia.cn/products/workstations/dgx-spark/
https://www.apple.com.cn/mac-studio/
https://www.cov.com/news-and-insights/insights/2026/01/us-commerce-department-revises-license-review-policy-for-exports-of-certain-advanced-computing-commodities-to-china-and-macau
https://www.gtlaw.com/ar/insights/2026/6/enforcement-pause-has-limits-bis-clarifies-ongoing-license-requirement-for-advanced-computing-items-to-china-linked-entities
https://fulcrum.sg/the-us-china-ai-chip-war-southeast-asias-compliance-dilemma/
https://www.tomshardware.com/tech-industry/artificial-intelligence/u-s-issues-worldwide-crackdown-on-using-huawei-ascend-chips-says-it-violates-export-controls
https://www.tomshardware.com/tech-industry/artificial-intelligence/u-s-issues-worldwide-crackdown-on-using-huawei-ascend-chips-says-it-violates-export-controls
https://data.gov.tw/dataset/9687
https://law.moj.gov.tw/LawClass/LawHistory.aspx?pcode=A0030297
https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=K0060168
https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=K0060168
https://www.taipeitimes.com/News/front/archives/2025/02/02/2003831193
https://hts.usitc.gov/reststop/file?release=currentRelease&filename=Chapter%2099
https://www.lw.com/en/insights/fcc-adds-foreign-produced-power-inverters-and-advanced-robotic-devices-to-the-covered-list
https://ipvm.com/reports/ndaa-guide
https://std.samr.gov.cn/gb/search/gbDetailed?id=71F772D7E933D3A7E05397BE0A0AB82A
https://w3prep.intertek-ar.com/siteassets/resources/sun/2024/ul-1740-rev-8-11-2023-ed-8-11-2025.pdf
https://w3prep.intertek-ar.com/siteassets/resources/sun/2024/ul-1740-rev-8-11-2023-ed-8-11-2025.pdf
https://www.ecfr.gov/api/versioner/v1/full/2026-11-01/title-22.xml?part=126&section=126.1
https://api-prod.nvidia.com/services/eccn/v1/getECCN
https://www.ecfr.gov/current/title-15/subtitle-B/chapter-VII/subchapter-C/part-774
https://rsonline.cn/web/p/processor-development-tools/0606864
https://www.insideprivacy.com/artificial-intelligence/key-takeaways-from-chinas-finalized-generative-artificial-intelligence-measures/
https://fpf.org/blog/chinas-interim-measures-for-the-management-of-generative-ai-services-a-comparison-between-the-final-and-draft-versions-of-the-text/
https://www.junhe.com/legal-updates/2974?locale=zh
https://std.samr.gov.cn/gb/search/gbDetailed?id=5096745708F1CC3AE06397BE0A0AC3BD
https://std.samr.gov.cn/gb/search/gbDetailed?id=511EBC59688C9318E06397BE0A0AFBD5
https://data.gov.tw/dataset/9687
https://law.moj.gov.tw/LawClass/LawHistory.aspx?pcode=A0030297
https://law.moj.gov.tw/LawClass/LawHistory.aspx?pcode=A0030297
https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=K0060168
https://www.cna.com.tw/news/ait/202309050205.aspx
https://www.trendforce.com/news/?p=44351
https://www.gtlaw.com/ar/insights/2026/6/enforcement-pause-has-limits-bis-clarifies-ongoing-license-requirement-for-advanced-computing-items-to-china-linked-entities
https://fulcrum.sg/the-us-china-ai-chip-war-southeast-asias-compliance-dilemma/
https://www.trendforce.com/news/2023/08/23/server-supply-chain-becomes-fragmented-odms-southeast-asia-smt-capacity-expected-to-account-for-23-in-2023-says-trendforce/
https://hts.usitc.gov/reststop/file?release=currentRelease&filename=Chapter%2099
https://greatlakescustomslaw.com/?p=8912
https://greatlakescustomslaw.com/?p=8912

dén ngay 9 thang 1 nam 2027, khéng mién trif nao bao phu robot, thiét bi kiém tra, camera hay may tinh (Federal
Register 2026-22925)  verified .

OSHA yéu cau thiét bi dién nai lam viéc phai dudc “phé duyét” (trén thuc té Ia ddu NRTL, hoc danh gia hién trusng
khoang $3,000 dén $20,000+ mbi cum), va tif ngay 11 thang 8 nam 2025 UL 1740 dua toan bd cum robot vao ISO
10218-2 (eCFR 1910.399, Intertek, Industrial Monitor Direct). Dién tif quéc phong déng véi nha cung cap do dai luc
kiém soat trén thuc té: ITAR coi anh san xuat 1a d{ liéu ky thuat va ap dung chinh sach ti chéi véi Trung Quéc (eCFR
22 CFR 120.33, eCFR 22 CFR 126.1). Mét cum xuat sang My nén dung canh tay cé dinh, camera khéng han ché va
mo hinh noi dia hodc dam may My, véi 1ap rap cudi tai Dong Nam A ngi diéu dé thuc su thay déi xuat xu.

0 bat ky ngan sach nao, tran khac nhau theo khu vuc nhung khéng noi ndo dat khéng ngusi  estimate . Dai luc c6 thé
xép chong 3D SPI, AOI 3D, X-ray, ra soat Al ndi dia va mot ddi Al ndi bd dé ha lao ddng ra soat xuéng 8-15%, nhung
thiéu mé hinh frontier déng va DGX Station, nén Hoi&Dap LLM toan nha may phai chay trén trong sé md ndi dia va
tinh toan néi dia (mdt md hinh kich thudc day du cho nhiéu ngudi dung can it nhat hai may chi Ascend tam card).
Dai Loan va Péng Nam A vé ky thuat dung dugc thi tét nhat cia moi thir, ké ca API frontier va DGX Station, bi gi6i
han bai danh tinh khach hang, thuong hiéu dai luc va cap phép céng ty me Trung Quéc. My khéng cé gidi han ky
thuat, véi ci gia 1a thué quan, chiing nhan NRTL va tach biét nhan su cho di liéu cé kiém soat. G moi nai, con ngudi
van con cho cac ca ranh gidi, san phdm mdi va chuyén ddi, loai khuyét tat méi va chi ky khach hang.

M6t san pham ban xuyén khu vuc do dé can hai bd mé hinh: mét bd cho dai luc trén cac mé hinh ndi dia da dang ky
ho&c trong s6 m& ndi dia, va mot bd cho nudc ngoai trén API frontier cong mot md hinh ndi dia géc khéng phai
Trung Quéc. Chinh sach clia Anthropic cé hiéu Iuc tif ngay 12 thang 11 nam 2026 phan doan theo s& hitu va kiém
soat, nén mdt nha cung cap do dai luc kiém soat khéng thé xay trén Claude ngay ca qua céng ty con & nudc ngoai,
nén tang dam may hay dai ly (Anthropic) single source, primary .
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https://public-inspection.federalregister.gov/2026-22925.pdf
https://public-inspection.federalregister.gov/2026-22925.pdf
https://www.ecfr.gov/api/versioner/v1/full/2026-11-01/title-29.xml?part=1910&section=1910.399
https://w3prep.intertek-ar.com/siteassets/resources/sun/2024/ul-1740-rev-8-11-2023-ed-8-11-2025.pdf
https://industrialmonitordirect.com/blogs/knowledgebase/ul-panel-field-inspections-fees-process-and-cost-analysis-for-industrial-control-panels
https://www.ecfr.gov/api/versioner/v1/full/2026-11-01/title-22.xml?part=120&section=120.33
https://www.ecfr.gov/api/versioner/v1/full/2026-11-01/title-22.xml?part=120&section=120.33
https://www.ecfr.gov/api/versioner/v1/full/2026-11-01/title-22.xml?part=126&section=126.1
https://www.anthropic.com/legal/supported-regions

chuons 02 ST AT e
Taichd
Chay Al bén trong nha may: phong sach, cachly
mang, phan citng va ludng tit héa

© Trong mot nha may cach ly mang, rang budc la quy trinh, khéng phai tinh toan

Kiém tra thi gidc hoan toan ngoai tuyén la théng 1&; cac rang budc Ia vé quy trinh. Hudng dan MIIT 2024 cua Trung
Quéc vé an ninh hé théng diéu khién céng nghiép yéu cau phan ving, tudng Ita hodc diode dif liéu, bao tri tif xa cé
gi6i han thdi gian dugc kiém todn, phuong tién dugc quét va ban va da kiém thi (guide text) single source ; khach
hang ban dan thém SEMI E187 va E188, tht TSMC da dua vao hdp dong mua nam 2023 (SEMI, TXOne) verified . K&t
qua dugc ghi vé MES qua IPC-CFX va danh tinh tdm mach truyén qua IPC-HERMES-9852 (Hermes standard). Bay
phé bién la cap phép gia dinh c6 mang: ché dd ngoai tuyén clia Roboflow Iuu trong s6 trén hodp déng thué 30 ngay
(Roboflow). Mét san phdm ngoai tuyén can kich hoat ngoai tuyén, cap nhat coé chii ky trén phucng tién da quét,
danh muc vat liéu phan mém, kiém soat USB, nhat ky kiém toan ndi bd va mét bo diéu hop CFX.

Trién khai cach ly mangHép nho tai diy chuyén quyét dinh; phong may chu tra I6i cau hoi; khi 16i
chuyén vé ngudi va dit liéu khéng réi nha may.

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

.
b

o bd chuan vang - phién ban - hash trong s6
o e ] kiém lai mi 14n ddi d6 chinh xac

i . di liéu khong ra khoi nha mé
mé khi I16i, day chuyén khong ding Iel Khong ra khol nha may

Xuéng san xuat(khu bao vé ESD) phong may chu : Internet
1
e N
[} MES - IPC-CFX . N
&5 AoI-01 & may chi GPU/NPU ! &
1
~ . ho&c Mac Studio / may noi dia !
hop Al bién e, ’ . o 1 A . ARe Ay
{?tt °P OK/NG/ngu QA, phan tich, huan luyén lai cap nha may 1 khong dung mé hinh dam ma
- o 4y chii GPU chi & phe 4 '
(N L el khong quat - ndi dat - <100 may chu chi o phong may ! . . o
. . ) ot ! cap nhat ngoai tuyén:
md hinh nho 8-bit quyét di \_ )1 N A A o
... p 1 phé duyét + nhap phuadng tién
0.5-3 s moi anh cat 1
anh va nhatky AN
fa— . o 1 x .
o AOI-03 & khomé hinh va dif ligu 1 AR
1
1
1
1
1
1
1
1
1

cach ly mang

Nguén: Téng hgp cua tac gia(Chucng 2)

Céac mé hinh frontier dong trén thuc té khéng vao phong may chll ciia nha may. Gemini chi dugc cung cap cach ly
mang qua Google Distributed Cloud cho chinh phu va doanh nghiép 16n (Google Cloud); Foundry Local cua
Microsoft chi ma cac mé hinh 18n cho “khach hang du diéu kién” va khéng néu tén md hinh GPT nao (Microsoft);
Claude chi dugc cung cap & cac khu vuc dam may chinh phu, khéng cé trién khai tai ché (Claude for government);
ca ba déu khéng dudc cung cap & Trung Quéc dai luc. Thiét bi nha may phai dudc thiét ké quanh trong s6 ma; cac
mé hinh frontier nhiéu nhat chi cé thé gan nhan hodc giai thich anh tai tru s, ngoai tuyén, khi khach hang cho phép
anh an danh ra ngoai.

Phan cling phong may chd nén dugc coi la cap van phong: Mac Studio dugc dinh muic 10-35 °C va DGX Spark 5-30
°C, v6i cac bao céo vé tdt may do nhiét dudi tai suy luan lién tuc (Apple, NVIDIA forum) verified . DAy chuyén dung
hdp cdng nghiép khéng quat, nhu mét PC céng nghiép Jetson T4000 dinh mic -25 dén 60 °C (AAEON) vendor
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https://www.secrss.com/articles/63367
https://www.semi.org/en/standards-watch-2024-mar/how-semi-e187-and-e188-standards-elevate-cybersecurity
https://www.txone.com/blog/how-semi-e187-and-e188-standards-elevate-cybersecurity-in-semiconductor-industry/
https://www.the-hermes-standard.info/?p=171
https://roboflow.com/blog/air-gapped-computer-vision-deployment
https://cloud.google.com/blog/topics/hybrid-cloud/gemini-is-now-available-anywhere
https://blogs.microsoft.com/blog/2026/02/24/microsoft-sovereign-cloud-adds-governance-productivity-and-support-for-large-ai-models-securely-running-even-when-completely-disconnected/
https://claude.com/government
https://support.apple.com/128107
https://forums.developer.nvidia.com/t/dgx-spark-hard-freezes-under-sustained-few-minutes-inference-powerstress-thermal-failure-support-portal-unavailable/379195
https://www.aaeon.com/en/product/detail/ai-edge-solutions-boxer-8742ai/specification

claim . Vi mét gid ngiing may khién mdt nha may 16n mat $36,000 dén $2.3 triéu (Siemens True Cost of Downtime
2024) vendor survey , moi budc Al trén day chuyén phai mé khi 16i (fail open): khi c6 bat ky su cé nao, né roi vé quy
trinh AOI-céng-ngudi hién co.

@ Cac khu vuc sach va ESD: mot xuéng SMT thong thudng la khu vuc bao vé ESD, khong phai
phong sach phan cap

Diéu gidi han ngi dat tinh toan l1a tinh dién va luéng khi, khéng phai cap sach. Hau hét cac khu vuc 18p rap SMT
“khéng dudc kiém soat hat chinh thic”, va cadc nha may dang cap thé gidi “c6 thé dat hodc tiém can ISO 8"
(Circuitnet expert panel) single source . PCBA y té va module camera thudng & I1SO 7, die tran va can chinh quang &
ISO 5-6 cuc bd (PCBSync) single source ; CAC Nha xay phong sach bao gia ISO 7-8 cho SMT ndi chung (Angstrom
Technology) vendor claim .

Yéu cau phd quat la kiém soat ESD: ANSI/ESD S$20.20-2021 yéu cau vat dan cach ly dudi 35 V va gil vat cach dién
trudng manh cach thiét bi nhay it nhat 30 cm (ANSI, ESDA, Desco) verified . Cac fab d&t tinh toan & sub-fab hoac
trung tdm d{ liéu, trong céc tu lam mat bang chat ldng dap Ung SEMI S2/S8/F47 (Prodrive) vendor claim .

Viéc thiét bi cé dudc vao khu vuc sach hay khéng dudc kiém tra phat thai hat theo 1SO 14644-14; robot cé cac
chiing chi nhu vay (Fraunhofer IPA), nhung t6i khéng tim thdy PC céng nghiép, hop edge Al hay may chi GPU nao
cé. CE, FCC va IEC 60068 cho thdy mét hop chiu dudc méi trudng cla né, khéng phai rang né dugc vao khu vuc
bao vé ESD; diéu phdi vién ESD clia khach hang kiém tra diéu dé. May chi GPU khéng bao gid dat trén day chuyén:
mot DGX Station rut 1,292 W & GPU trong thi nghiém (StorageReview).

Khu sach va ESD quyét dinh chd dat may tinh Xudng SMT thudng 13 khu bao vé ESD, khéng phai
phong sach. Mdy chu GPU va NPU thuéc vé phong may chu.

do sach
xuéng SMT/PCBA thudng phong sach ISO 7-8 Vi moi truéng cuc bo ISO 5-6 fab, ISO 5 hoac sach han
khu bao vé ESD(=ISO 8) y té, mo-dun camera, EV die tran, wire bond, quang hoc SEMI E78 ESD - E187/E188 mang
d6 4m 40-60% phong sach + ESD vi moi truéng phudng an riéng cho fab
{é} tinh toan canh day chuyén {é} tinh toan canh day chuyén {é} tinh toan canh day chuyén {é} tinh toan canh day chuyén
hép khéng quat vo kim loai néi dat, gdn  khong quat, kin IP65/66, dé lau; yéu cdu chi dat camera va dén, hop x ly bén chi duing b diéu khién tich hgp thiét b
AOI ho&c ché tai kiém dit liéu 1SO 14644-14 ngoai dugc fab ching nhan
& may chi GPU/NPU & may chii GPU/NPU & may chii GPU/NPU S may chi GPU/NPU
phong may chl hodc rack IT diéu hda  ngoai phong sach, mang vao trong phong may chu rack lam mat b&ng chéat Iéng tang dudi

hodc trung tam di liéu

Nguén: ANSI/ESD $20.20, IEC 61340-5-1, ISO 14644, tiéu chudn SEMI va tai liu hang; tac gia téng hop

May chu
Khu vuc Mbi trudng dién hinh Tinh toan tai day chuyén GPU/NPU
Xudng SMT/PCBA Khu vuc bao vé ESD theo $20.20 Hop khong quat trong vo kim loai tiép dat (Jetson  Phong may chu
thong thudng (tiéu hoac IEC 61340-5-1, thudng khéng T4000/Thor, hép NPU Trung Quéc) canh AQI ho&c tU IT cé diéu
dung, cong nghiép) phai phong sach phan cép (~tudng hodc ché ra soat; man hinh va vo nhua ra khoi hoa

ducng ISO 8); 40-60% RH khu vuc hodc cach tdm mach =30 cm

Y té, module camera, Phong sach céng bao vé ESD Khoéng quat, kin IP65/66, nhan va dé lau; yéu cau Ngoai phong sach,
dién ti EV (phong dif liéu ISO 14644-14 hoac chung chi IPA két n6i mang vao
sach ISO 7-8)
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https://assets.new.siemens.com/siemens/assets/api/uuid:1b43afb5-2d07-47f7-9eb7-893fe7d0bc59/TCOD-2024_original.pdf
https://assets.new.siemens.com/siemens/assets/api/uuid:1b43afb5-2d07-47f7-9eb7-893fe7d0bc59/TCOD-2024_original.pdf
https://www.circuitnet.com/experts/87740.html
https://pcbsync.com/clean-room-electronics-assembly/
https://angstromtechnology.com/4-microelectronics-manufacturing-applications-that-rely-on-cleanrooms/amp
https://angstromtechnology.com/4-microelectronics-manufacturing-applications-that-rely-on-cleanrooms/amp
https://blog.ansi.org/ansi/ansi-esd-s20-20-2021-protection-electronic-parts/?amp=1
https://www.esda.org/news/whats-new-in-esd-control-standards
https://emit.descoindustries.com/QuestionsAndAnswers/ShowQuestion.aspx?i=382
https://prodrive-technologies.com/products/embedded-computing-systems/computing-cabinets/gaia
https://www.ipa.fraunhofer.de/en/business-solutions/testing-and-certification/cleanroom-certification.html
https://www.storagereview.com/review/msi-xpertstation-ws300-review-748gb-of-coherent-memory-and-20-petaflops-on-a-desk

May chu

Khu vuc Tinh toan tai day chuyén GPU/NPU

Mai truéng dién hinh

Die tran, han day,
tram quang (ISO 5-6
cuc bo)

M@i truéng mini Chi camera va den bén trong; hop tinh toan bén Phong may chu

ngoai

Phong sach fab (ISO
5 va sach han)

Ké hoach ESD va hut tinh dién rieng  Chi bd diéu khién tich hgp céng cu, da qua phé
cla fab, thiét bj theo SEMI E78; an

ninh mang theo SEMI E187/E188

T4 lam mat Iéng

duyét clia fab; khéng PC b6 sung cé quat sub-fab hoac

trung tam du liéu
fab

Bang nay la tdng hop cua t6i ti cdc nguodn trén estimate . VGi mot san pham, diéu dé nghia la mdt hép khong quat
canh day chuyén dugi khoang 100 W, vé kim loai néi dat bao vé, dau vao DC 12-24 V, hoat dong dai nhiét rong &
luéng khi t0 thuc té, va mdt bao cdo phat thai hat ISO 14644-14 sdn sang cho khach hang ISO 7 trg 1&n. Bat ky thiét
ké nao ma "mdt may chi GPU phuc vu bdn day chuyén” déu dat may chud trong phong may chl va chi dé mét hop
nhod hodc mot camera tai day chuyén.

@ Gidi han toc do theo muc dich: dd chinh xac khé hon téc do

Céac nha may va nha cung cap hau nhu khéng bao gid cdong bdé muc tiéu dd tré hodc tinh s&n sang cua Al. Céac
nguéng dudi day dudc suy ra tU takt, thdi gian ra soat thi cong, téc do diéu khién robot va nghién cuu tuong tac

estimate

Muc dich

Gigi han toc dé

Gidi han do chinh xac

Tinh sén sang

Kiém tra ndi tuyén tiing
linh kién

Y ki€n thu hai ndi tuyén
chi trén anh cét bi AOI
gén cd

Ra soat Al cac canh

bao gia

Piéu khién robot (VLA)

Lap ké hoach va chon
ky nang robot

Hoi&Dbap (SOP, truy van
MES)

Bao cao phan tich va
nguyén nhan géc

Trong Y21 takt: 240-1,000 &nh cét
trong takt 10-30 s, 8-100 anh cat moi

giay
Céc cd (thudng =5-20 mdi tdm) trong
¥ takt: 0.5-3 s méi anh cét

2-5 s mébi 1an goi, nhanh hon musi 1an
S0 VGi 42-55 s cua ngudi

100-300 ms méi doan hanh déng véi
phan doan thdgi gian thuc, dau ra 10-
50 Hz

1-3 s khi cdn méi chu ky; =1 phat néu

chi khi ngoai & ho&c chuyén déi

Token dau ly tudng s1-2 s, t6i da 10 s;
215-20 token/s méi ngudi dung; 5-20
ngusi dung déng thsi

Vai phut la dudc (batch)

Lot Iugi khéng té hon “AOI
cdng ngudi” hién nay (vi du
hop déng <0.5%)

Tuong tu; huan luyén trén
chinh anh cua day chuyén

Lot lugi khéng té han ngudi
ra soat

299% thanh cong nhiém vu
dé thang chuyén dong dudc
1ap trinh

Dau ra phai 1a ma kiém
chiing dugc hoac mét ID ky
nang

Trich dan chinh xac; trung

thanh trén nglr canh dai

Cao nhat; trung thanh trén
ng( canh dai

M3 khi 16i, khéng bao gis diing day
chuyén; muc tiéu 299.9% (khéng
c6 SLA cbng khai)

Roi Vé ra soat thii céng

Suy giam thi thém ngudi, khéong
bao gig ditng day chuyén

Hé théng an toan déc lap véi mo

hinh

Rai vé chuang trinh ¢6 dinh

Cép IT van phong (¥99-99.5%)

Cap IT van phong

Physical Intelligence do dugc 97 ms suy luan cho mét VLA c& 3B (khoang 108-139 ms gém mang va tién xu ly), thay
rang phan doan thsi gian thuc gilf théng lugng khéng déi t6i 200 ms do tré thém, va hoan thanh cac nhiém vu tinh
nhu danh diém hodc cdm cap mang & han 300 ms (Physical Intelligence) vendor research ; Nghién cliu tudng tac dat
gi6i han d@é gilt mach suy nghi 6 mét gidy va cho chi y 8 musi gidy (NN/g). P chinh xac mdi la phan khé: Qwen3-
VL-8B md chi dat trung binh 56.8 zero-shot trén nam bd d{ liéu di thudng cong nghiép (IndusAgent) single source .
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https://www.pi.website/research/real_time_chunking
https://www.nngroup.com/videos/3-response-time-limits-interaction-design/
https://arxiv.org/html/2605.20682

Khéng phan cing nao cliu dugc mdt md hinh ngdn ngi-thi gidc chua dugc tinh chinh trén chinh anh cua day
chuyén.

ZITA  Gidi han toc do theo muc dichKiém inline tinh bang mili gidy, QA bang gidy, phan tich bang phuit.

Nguoi mat 42-55 s méi lan.

thd&i gian cho phép méi tac vu(thang log)

kiém inline: mdi anh cat

i —— ~
240-1,000 anh méi tam trong ¥>-1 takt 10-125ms
chunk hanh déng VLA Pr— _
véi chunk thsi gian thuc, dau ra 10-50 Hz 100-300 ms
y kién thu hai inline P — ~
chi xem anh cat AOI da danh dau 0.5-3s
do tré token dau clia QA J— o (A
5-20 ngudi, 215-20 tokens/s 12s(tdida10s)
lap ké hoach va chon k¥ nang pr— 13s
khi can méi chu ky
tai kiém bao sai bang Al p— 25 s
nhanh hon ngudi trén 10 lan
tai kiém bang ngusi(doi chiéu) 42-55s
an tich va bao cao nguyén nhan géc < .
(. ]
batch cap phut
10 ms 100 ms Ts 10s 100 s 1,000 s

Nguén: Téng hgp cua tac gia(Chuong 1-2)

@ Phan cting: Thor cho tram, Mac Studio hoac thiét bi ndi dia cho Héi&Dap nha may, va
khong DGX Station & dai luc

Thiét bi

B6 nhé va bang théng

Gia (thang 11 nam 2026)

Phu hgp cho viéc gi

Trung Quéc dai luc

Bo phat trién
Jetson AGX Thor /
T5000/ T4000

DGX Spark

RTX PRO 6000

Mac Studio M5
Ultra 512 GB

DGX Station
GB300

Huawei Atlas 300l
Duo

128 GB LPDDR5X, 273
GB/s; 40-130 W

128 GB, 273 GB/s

96 GB GDDR7

512 GB hgp nhat, 1.2 TB/s;
480 W duy tri t6i da

748 GB (252 GB HBM3e &
71 TB/s + 496 GB
LPDDR5X & 396 GB/s);
1,292 W do 6 GPU

96 GB LPDDR4X, 408 GB/s

$3,499 khi ra mat > $5,499 (thang 7
nam 2026); T5000 $4,999, T4000
$2,999; bo phat trién RS China
59,104 RMB da gém thué

$3,999 > $4,699 > $6,950; mau
Trung Quéc ASUS GX10 cung chip
32,999 RMB trén JD (thang 10 nam
2025)

~$8,565 - $13,250 (thang 6 nam
2026) > ~$16,005 gia niém yét eBay
trung binh thang 11

Tu $22,299 tai My; ~173-186k RMB
udc tinh tai Trung Quéc

$123-140k gia thi trudng thang 11

(#830-940k RMB trudc thué); $95-
17k thang 8

13,300 RMB tir mét nha ban JD

M6 hinh thi giac 2-8B kiém
lai anh cét; VLA c6 3B thdgi
gian thuc

MoE 8-35B da ngugi dung

FP8 27-35B da ngudi dung;
MoE ¢3 120B & 4-bit

DeepSeek 671B & 4-bit cho
1-3 ngudi dung

Déng thdi cao trén MoE
120-235B vlta HBM; chi vai
ngudi dung trén md hinh
433-743B

Ra soat batch khéi lugng
thap; it mé hinh dudc hé trg

® Co (5A992.c,
khéng can gidy phép
cho nha may dan su)

® C6 (5A992.c, mau
Trung Quéc, kénh Uy
quyén)

® Khong (4A090.a)

® Co

® Khoéng (5A992.7,

TPP 58,484)

® Co (noi dia)
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Thiét bi B6 nhé va bang thong Gia (thang 11 nam 2026) Phu hgp cho viéc gi Trung Quéc dai luc

Huawei Atlas 8001 8 x 64 GB HBM Khoéng lay dugc; DeepSeek day du Hoi&Pap va phan tich da ® Co (ndi dia)
A2 (8 x Ascend céan hai may 8 W8A8, bén may & ngusi dung toan nha may

910B 64 GB) BF16

RTX 5090 D V2 24 GB 16,499 RMB khi ra mét (thang 8 nam M®& hinh thj giadc 8B, VLA @® Co

(mAu Trung Quéc) 2025), tang theo gia bd nhé nho

Nguén: (NVIDIA China Thor, NVIDIA Thor launch, CNX on price rises, NVIDIA export classification data, RS China, Implicator, IThome on ASUS GX10, Tom's
Hardware RTX PRO 6000, GPU Poet, Apple specifications, TechRadar, IThome on M5 Ultra China pricing, Wccftech, StorageReview, CyberPowerPC,
monitors.com, Tom's Hardware DGX Station, vLLM-Ascend support matrix, China Telecom Cloud, Huawei Atlas 8001 A2, TweakTown). Gia dai luc cho Mac
Studio 512 GB dugc ngoai suy ti phu phi cdu hinh My va cé dé tin cay thap estimate .

Tinh toan on-prem: bd nhg, gia va thi mua hgp phap & Trung Quéc dai lucPhan loai xuat khau
quyét dinh danh s&ach trudc ca benchmark.

gi4(USD, thang log) @ mua hgp phap tai Trung Quéc dai luc@® khéng mua dugc & dai i

250k
DGX Station GB300 @

100k khéng cho Trung Quéc(5A992.z) - do 1,292 W

30k Mac Studio M5 Ultra 512 GB

671B 4-bit, 1-3 ngudi '
RTX PRO 6000 ®
khéng cho Trung Quéc(4A090.a)
10k

DGX Spark
c6 SKU Trung Quéc

bo phat trién Jetson AGX Thor
3K RTX 5090 D V2(SKU Trung Quéc) RMB 59,104 tai Trung Qudc - 40-130 W
@ gia ra mat RMB 16,499
@ Ascend Atlas 3001 Duo
RMB 13,300 trén JD.com - hé trg it mé hinh

16 32 64 128 256 512 1024
bd nhé(GB, thang log)

Nguén: Phan loai xuat khau NVIDIA, Apple, RS China, JD.com va gi& danh gia(thang 11/2026)

Jetson Thor lam cho trién khai cap tram kha thi. Cac bai kiém tra TensorRT Edge-LLM cua NVIDIA cho thay
Qwen3-VL-8B (NVFP4) prefill 2,048 token trong 104.5 ms va decode 44.4 token/s trén Thor (TensorRT Edge-LLM)
vendor claim ; V8i mot anh cét AOI va cau tra I18i 20 token, do 1 khoang 0.5 s véi mé hinh 8B va 0.2 s vdéi 2B, tic 8.5-
21 anh cét méi gidy khi batch estimate . DO dai dau ra, khéng phai s6 tham s6, quyét dinh dé tré, nén giai ma cé rang
budc thanh mdt token I6p hodc JSON ngén & mot phan cla thiét k&. GROOT N1.7 (3B) chay & 25.1 Hz trén Thor
(Jetson Al Lab) vendor claim . Mot Orin NX mét khoang 1.8 s méi anh cét va Atlas 300l Duo cé p95 trén 23 s, chi phu
hgp cho batch (CSDN) single source . G dai luc, hay du toan san pham NVIDIA cao hon 40-60% so vdi gia niém yét

M)? estimate .

Mot Mac Studio 512 GB lam cho md hinh kich thudc day du trén mét may tré nén kha thi, cho vai ngugi dung. M5
Ultra (thang 8 nam 2026) cung cap t6i 512 GB & 1.2 TB/s tif khoang $22,299 (Apple, TechRadar); DeepSeek 671B &
4-bit (380-404 GB) decode 17-20 token/s trén M3 Ultra (Pinggy) verified va udc tinh 25-29 trén M5 Ultra. Prompt
dai Ia diém yéu: mdt prompt truy xuat 10,000 token mat khoang 17-70 s estimate , VUGt giSi han tudng tac 10 giay.

DGX Station la may don manh nhat, nhung khang kha dung & dai luc va dat gap nam dén sau lan mét chiéc Mac.
GB300 xuat xudng c6 748 GB, trong dé chi 252 GB la HBM nhanh (Wccftech, Tom's Hardware, Aug 2026) verified .
Céc bai kiém tra ddc 1ap cho thay khoang 9,300 token dau ra/s trén GPT-0SS-120B, viia HBM, nhung mét mé hinh
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https://www.nvidia.cn/autonomous-machines/embedded-systems/jetson-thor/
https://investor.nvidia.com/news/press-release-details/2025/NVIDIA-Blackwell-Powered-Jetson-Thor-Now-Available-Accelerating-the-Age-of-General-Robotics/
https://cnx-software.com/2026/07/22/nvidia-increases-the-price-of-jetson-modules-and-devkits-by-up-to-101
https://api-prod.nvidia.com/services/eccn/v1/getECCN
https://rsonline.cn/web/p/processor-development-tools/0606864
https://www.implicator.ai/nvidia-adds-64gb-dgx-spark-at-4-999-as-128gb-model-climbs-to-6-950/
https://www.ithome.com/0/892/528.htm
https://www.tomshardware.com/pc-components/gpus/nvidia-raises-rtx-pro-6000-blackwell-gpu-pricing-to-usd13-250-55-percent-increase-over-msrp-in-a-years-time
https://www.tomshardware.com/pc-components/gpus/nvidia-raises-rtx-pro-6000-blackwell-gpu-pricing-to-usd13-250-55-percent-increase-over-msrp-in-a-years-time
https://gpupoet.com/gpu/learn/price/november-2026/nvidia-rtx-pro-6000-blackwell-workstation
https://support.apple.com/128107
https://techradar.com/pro/apple-will-now-sell-you-a-mac-studio-with-512gb-of-ram-but-itll-cost-you-as-much-as-a-good-sized-family-car
https://ithome.com/0/994/215.htm
https://wccftech.com/nvidia-dgx-station-upgraded-gb300-blackwell-ultra-desktop-superchip/
https://www.storagereview.com/review/msi-xpertstation-ws300-review-748gb-of-coherent-memory-and-20-petaflops-on-a-desk
https://www.cyberpowerpc.com/system/ASUS-ExpertCenter-Pro-ET900N-G3-AI-Supercomputer
https://monitors.com/products/dell-pro-max-gb300-workstation-496gb-4tb-rtx-pro-2000-fct6263
https://www.tomshardware.com/desktops/nvidias-gb300-powered-dgx-station-desktop-tower-listed-for-nearly-usd100-000-online-enterprise-ai-powerhouse-now-available-to-buy-for-mere-mortals-with-lots-of-cash
https://docs.vllm.ai/projects/ascend/en/latest/user_guide/support_matrix/supported_models.html
https://ctyun.cn/document/10027724/10959894
https://e.huawei.com/cn/products/computing/ascend/atlas-800i-a2
https://www.tweaktown.com/news/106995/nvidia-launches-rtx-5090-v2-in-china-for-16-499-yuan-up-to-1400-cheaper-than-the/index.html
https://nvidia.github.io/TensorRT-Edge-LLM/0.11.1/user_guide/performance/performance-benchmarks.html
https://www.jetson-ai-lab.com/tutorials/groot_n17_on_thor/
https://gitcode.csdn.net/69da751c0a2f6a37c59ee27f.html
https://support.apple.com/128107
https://techradar.com/pro/apple-will-now-sell-you-a-mac-studio-with-512gb-of-ram-but-itll-cost-you-as-much-as-a-good-sized-family-car
https://pinggy.io/blog/self_hosting_llms_on_512gb_m5_ultra_mac_studio/
https://wccftech.com/nvidia-dgx-station-upgraded-gb300-blackwell-ultra-desktop-superchip/
https://www.tomshardware.com/desktops/nvidias-gb300-powered-dgx-station-desktop-tower-listed-for-nearly-usd100-000-online-enterprise-ai-powerhouse-now-available-to-buy-for-mere-mortals-with-lots-of-cash

Kiém tra thi giac bang Al va canh tay robot trong cac nha may dién tu - 2026

743B tran sang LPDDR5X chi cho 32 ngudi dung tong 139 token/s, khoang 4 méi ngudi; hai may lién két dat 1,525
(StorageReview, Aug 2026, StorageReview, Oct 2026) single source . Gia thi truGng tang Ién $123-140k vao thang 11
(CyberPowerPC, monitors.com). & dai luc, Iua chon thuc té cho cling cong viéc la Mac Studio, may chu CPU+GPU
kiéu KTransformers (KTransformers) vendortest hodc may chu Ascend néi dia.

M6t may tram I6n khdong thanh trg ly diing chungKhi mé hinh khéng vira bé nhé bang théng cao,
32 ngudi diing déng thdi chi dugc =4 tokens/s méi ngudi.

token méi giay(thang log)

| khi md hinh khéng vita HBM 252 GB(743B, NVFP4, 433 GB)
mot may - 1ngusi [N 36
mot may - téng 32 ngusi GG 139 ~4 méi ngusi
1ai may ndi truc tiép - tdng 32 ngusi 1,525
i may ndi truc tiép - tdng 256 ngusi 3141
| khi mé hinh vira HBM
mot may - GPT-05s-1208 dinh - |G 0,294
10 30 100 300 1,000 3,000 10,000

Ngudn: StorageReview(thang 8 va 10/2026); ServeTheHome. Kiém déc lap mot ngudn

Thiéu hut bé nhé da day cung céc linh kién tang 20-100% trong mdt nam (DGX Spark tu $3,999 1&n $6,950
(TechRadar)), nén cac bao gia thiét bi nén dugc 1ap chi sé thay vi cé dinh.

Cac bd tang toc ndi dia chay mé hinh kich thuéc day du; bao tri phan mém la nit that. Ascend 910B c6 64 GB
HBM, nhung vLLM-Ascend danh dau DeepSeek V3/R11a “khéng con bao tri” va chi hé trg vai mé hinh trén card nhé
han (vLLM-Ascend) single source, primary , V& mbi mé hinh mdi mat mot dén hai thang dé thich tng (Caijing/Anue); hay
giao mét phién ban mé hinh da déng bang, da xac thuc. Phuc vu DeepSeek 671B day du cho 20-100 ngusi dung
can it nhat hai may chu Atlas 8001 A2 tdm card (China Telecom Cloud) verified , nhung cac géi thau céng khai cho
thiét bi LLM & Trung Quéc chi dat téng 27.5 triéu RMB trong thang 1-thang 9 ndm 2025 (C114) single source : Nha May
tra tién cho tich hgp va dich vu, khdng phai cho mét hdp tinh toan.

© Ludng tif héa: 8-bit an toan, 4-bit tuy cong thiic, 3-bit tré xudng la loai

8-bit (FP8 hoac INT8) vé co ban khéng méat mat cho cac mé hinh ngdn ngl-thi gidc (Red Hat, Hugging Face)
verified . O 4-bit, mat mat tuy kich thudc va céng thic: ban AWQ 72B clia Qwen mat dusi mot diém trén MMMU
trong khi ban 7B mat 2.8 (Qwen AWQ) verified , v& cac nhiém vu nang chi tiét mat nhiéu hon (GPTQ 4-bit ngay thg
khién Qwen3-VL-30B-A3B mét 19 diém trén InfoVQA (VEQ)). O 3-bit trd xudéng, mat mat trung binh 1a 7-15 diém va
biéu d6 mat 20-34 (VLMQ) verified ; VUGt qué 64k token, 4-bit mat t6i 59%, té hon trén dau vao khong phai tiéng
Anh (arXiv 2505.20276). Gilt bd ma hoa thi giac 6 FP16/BF16.
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https://www.storagereview.com/review/msi-xpertstation-ws300-review-748gb-of-coherent-memory-and-20-petaflops-on-a-desk
https://www.storagereview.com/review/dgx-station-gb300-cluster-two-towers-two-400g-dacs
https://www.cyberpowerpc.com/system/ASUS-ExpertCenter-Pro-ET900N-G3-AI-Supercomputer
https://monitors.com/products/dell-pro-max-gb300-workstation-496gb-4tb-rtx-pro-2000-fct6263
https://github.com/kvcache-ai/ktransformers/blob/main/doc/en/DeepseekR1_V3_tutorial.md
https://techradar.com/pro/apple-will-now-sell-you-a-mac-studio-with-512gb-of-ram-but-itll-cost-you-as-much-as-a-good-sized-family-car
https://docs.vllm.ai/projects/ascend/en/latest/user_guide/support_matrix/supported_models.html
https://hao.cnyes.com/post/229904
https://ctyun.cn/document/10027724/10959894
https://m.c114.com.cn/w117-1300068.html
https://developers.redhat.com/articles/2025/04/01/enable-faster-vision-language-models-quantization
https://huggingface.co/Qwen/Qwen3-VL-8B-Instruct-FP8
https://huggingface.co/Qwen/Qwen2.5-VL-7B-Instruct-AWQ
https://arxiv.org/pdf/2602.01037
https://arxiv.org/html/2508.03351v1
https://arxiv.org/abs/2505.20276

Ludng tif héa: 8-bit an toan, 4-bit tlly cong thiic, 3-bit tré xudng loaiSai sdt ky thuat trong ngan
Xép phuc vu tén dé chinh xdc hon ca luong tif héa.

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

diém thay déi so véi do chinh xac day du(diém)

FP8 /INTS =1pt
NVFP4 nhan biét lugng ti(V*) ) +0.35
encoder thi giac gilt BF16
hang 4-bit - 270B hoac MoE Ién 0-1.5 pts
hang 4-bit - 7-35B 1-3 pts
PTQ dan gian - MoE 'ﬂ;@g,f?ﬁgngg I -5.8 trung binh
=3-bit - trung binh P 715 pts
=3-bit - biéu dé P 20-34pts
-30 -20 -10 0

su ¢6 ky thuat I6n hon sai sé6 lugng tu

At D0 e e S 82.5%

dau ra ré nhanh khi chay 1&p

16-bit+ Do dem pre N 37.4%

cung bai kiém

‘hé GGUF bit thap Ollama o
gan nhu hong han(7/305) . 2.3%

repo GGUF phd bién

0,
ghi méi truéng 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

Hai canh bao quan trong hon. Thit nhat, tinh dén ngay 11 thang 11 nam 2026, khéng nghién ctiu hay thé mé hinh
nao do lugng tir héa trén anh khuyét tat PCB/SMT, nén hay tai xac thuc trén bd di liéu vang. Thi hai, 16i ngan xép
phuc vu thudng 18n hon 16i lugng tir héa: cung mdt mé hinh dat thap hon khoang 30 diém khi chay dudi Ollama so
vdi trién khai tham chiéu (SiliconBench); 7 trong 305 thé mé hinh ma chinh thiic ctia Ollama vé c¢6 ban hong du tép
codn nguyén (arXiv 2609.05881); khéng repo GGUF nao trong 198 repo phé bién ghi lai ban build cla né (arXiv
2610.19498); va vdi tai sU dung prefix-cache, 82.5% cac episode phan ky & 4-bit so véi 37.4% & 16-bit (arXiv
2609.04748) single sources . 4-bit nhan biét lugng tu héa cia nha cung cap gan nhu khéng méat mat trén cac nhiém
vu chi tiét (NVIDIA Nemotron 3.5) vendor claim , nhung VLA 4-bit mat 1.5-4.3 diém dudi nhiéu loan va chay cham hon
trén Thor (LoopQ) single source . Quan ly mdt mé hinh lugng ti héa nhu mét thudc do méi: ghim hash trong sé, ghi lai

ban build, d&t lai prefix caching va tai xac thuc sau moi thay déi vé dé chinh xac, engine hoac template.

=70B dense hoac =4B hoac nhiém
PO chinh xac =100B MoE vu nang chi tiét Két luan
FP8/INT8 An toan (=1 diém) An toan An toan; mac dinh Dung
cho kiém tra
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https://arxiv.org/html/2609.19169v1
https://arxiv.org/abs/2609.05881
https://arxiv.org/abs/2610.19498
https://arxiv.org/abs/2610.19498
https://arxiv.org/abs/2609.04748
https://arxiv.org/abs/2609.04748
https://huggingface.co/nvidia/NVIDIA-Nemotron-3.5-Super-VL-120B-A12B-NVFP4
https://arxiv.org/abs/2611.05093

P06 chinh xac

=70B dense hoac
=100B MoE

=4B hoac nhiém

vu nang chi tiét

Két luan

4-bit AWQ/GPTQ (cong thuc

nha cung cap, encoder thi
giac FP16)

NVFP4 (c6ng thic nha cung

cép)

GGUF Q4_K_M

GGUF Q5_K_M tr& 1én

=3-bit (ké ca md hinh 1T ép
xudng 1.8-2 bit trén mot
may)

0-1.5 diém

~0.3-1 diém dusi
FP8 (dir liéu nha
cung cap)

Chua kiém

budgc coi la an
toan

Khéng cho quyét
dinh

@ Cau hinh nao cho cdng viéc nao

Cau hinh

Kiém tra ndi tuyén

1-3 diém; GPTQ ngay thg trén
MoE hoat déng nho -5.8 trung

binh, =19 trén InfoVQA

Ban nhan biét lugng tif hda gén

nhu khéng mat mat trén Vi,
OCRBench

Phuong sai cao trén nhiém vu

mién

Gan nhu khéng mat mat trong hai

bai kiém

Khéng

Ra soat Al canh
bao gia

nhiém vu chi tiét
trude

Khéng di liéu co
khai

Khéng cho van b
nho hodc khuyét

San cho chi tiét
trén llama.cpp

Khéng

Lap ké hoach va diéu

khién robot

2-3 diém; xac thuc

C6 diéu kién

Cé diéu kién (uu
tién ban nhan biét
lugng tu héa)

ng

an
tat

Khong cho phan
doan chi tiét

Dung

Khéng

Hoéi&bPap va phan tich

B6 phat hién chuyén dung
hodc mo hinh di thuéng
(YOLO, RF-DETR, I6p
PatchCore), INT8/FP16, bat
ky hop bién NPU hodc GPU
nao

M6 hinh thij giac 2-4B,
NVFP4/AWQ/FP8 vdi
encoder thij giac FP16, trén
Thor/T4000 hoac DGX
Spark

Mb hinh thij giac 7-9B
(Qwen3-VL-8B, MiniCPM-V
4.5, GLM-4.6V-Flash), FP8
hoac 4-bit nha cung cap,
trén Thor, Spark hoac card
24-32 GB

MoE 26-35B (Gemma-4-
26B-A4B, Qwen3.6-35B-
A3B), NVFP4/FP8

MoE 106-241B & 4-bit trén
Mac Studio, RTX PRO 6000
hoac Spark

DeepSeek 671B hoac Kimi
K2.x 1T & 4-bit trén Mac 512
GB, mdy chu KTransformers
hoac DGX Station

@® Co: thdm phan chinh,
2-12 ms méi anh cét

C6 diéu kién: kiém lai
anh cét bi AOI gén c5 &
0.2-0.3 s méi cai

Co diéu kién: 0.5 s
mbi anh cét bi gén c6

® Khong (qué nang)

® Khéng

® Khong

® C6 (b6 phan loai
tinh chinh trén day
chuyén)

C6 diéu kién,
dudi 1's sau khi tinh
chinh

® Co6: 0.5-1s mbi
1&n goi, gia tri tét
nhat

ky

® Co, nhu ngudi
giai thich hoac cho
ca kho

® Khéng

Chi nhan thiic

Xuong séng VLA (VLA

2-3B & #40-130 ms mbi
doan)

Lap ké hoach va chon
nang (1-3 s), khéng

trong vong diéu khién

Lap ké hoach

Lap ké hoach ngoai

tuyén

® Khéng

Chi sinh chuong trinh

ngoai tuyén

Hoi&bap SOP cd ban cho
mot hoac vai ngudi dung

® C6 (8 ngudi dung trén
Spark, 0.1 s token dau)

® Co, cho mot hoac vai ngugi
dung

C6 diéu kién: 1-3 ngusi
dung va prompt ngan; prompt
dai mat 16-170 s
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Ra soat Al canh Lap ké hoach va diéu

Cau hinh Kiém tra ndi tuyén bao gia khién robot Hoéi&DPap va phan tich

Bat cu thii gi & =3-bit; GGUF ® Khong ® Khéng ® Khong ® Khong
Q4_K_M cho cdng viéc chi

tiét mé hinh nho; Ollama cho

nhiéu ngudi dung

Ngudn: cac dif liéu TensorRT Edge-LLM, Jetson Al Lab, Apple ML Research va KTransformers & trén, va (DGX Spark tests, RTX PRO 6000 tests, Hardware
Corner on Atlas, Ultralytics YOLO26, RF-DETR) c¢éng ddng va nha cung cap, chi yéu single source .

Vay, véi hai ndi lo thudng gap: khdng nhat thiét phai cham néu mé hinh khdp céng viéc (mé hinh thi gidc nho va
trung binh trén Thor hodc Spark dap (tng moi ngan sach ndi tuyén va ra soat; mé hinh 671B-1T & ngoai day chuyén),
va lugng tir héa khdng nhat thiét lam sai véi FP8/INT8 mac dinh, hodc 4-bit céng thiic nha cung cép trén 7B da xac
thuc trén bd d liéu vang. RUi ro I6n han 1a dd chinh xac zero-shot céng nghiép khoang 57 diém cua cac mé hinh
téng quat va 16i ngan xép phuc vu. Hay cho cac yéu cdu kiém tra kich thudc batch c¢6 dinh va hang dgi riéng
(temperature 0 khéng tai l1ap bit chinh xac dudi batch (vLLM documentation)), gilt du phong nong N+1, va lam cho
moi budc trén day chuyén md khi 16i.
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https://forums.developer.nvidia.com/t/measured-inference-benchmarks-on-a-single-dgx-spark-same-harness-across-ollama-llama-cpp-and-vllm-notes-data-published/379766
https://huggingface.co/blog/hexgridcloud/gemma-4-31b-vllm-on-rtx-6000-pro
https://www.hardware-corner.net/huawei-atlas-300i-duo-96gb-llm-20250830/
https://www.hardware-corner.net/huawei-atlas-300i-duo-96gb-llm-20250830/
https://docs.ultralytics.com/models/yolo26/
https://arxiv.org/abs/2511.09554
https://docs.vllm.ai/en/v0.18.0/features/batch_invariance/

Thay va tro
Thay va tro: moé hinh frontier c6 thé gan nhan truéc
3 dit liéu kiém tra; véi canh tay robot ngudi thay thuc
() su van la con ngudi

@ Cac tng vién thay thang 11 nam 2026: thi giac tong quat ting gap dai, diém khuyét tat
cdng nghiép con thiéu

Moi mau flagship déng cé thé lam thay trong thang 11 ndm 2026 déu nhan anh: Claude Fable 5.2 (phé bién réng rai
tU ngay 9 thang 11, $8/$40 médi triéu token) va Opus 5.5 ($4/$20) (Anthropic, Claude models overview) verified ;
GPT-6 Astra ($10/$50) va GPT-6.1 Terra ($1/$5) (OpenAl pricing); va Gemini 4 Argon va Carbon, md theo tling giai
doan (Google Carbon). Dung dudc & Trung Quéc dai luc 18 Qwen3.8-Max (thi gidc qua API) va cdc md hinh mé nhu
Qwen3.8-27B, Kimi K3, GLM-5V-Turbo, DeepSeek V4-Flash-Vision-Exp va Gemma 4 (Roboflow blog, Hugging
Face).

Khoang trong then chét phai néi rdé rang: khéng mé hinh nao trong sé nay cé diém da cong bd trén MMAD,
MVTec AD 2, VisA, Real-IAD, UniPCB hay bat ky bd dit liéu PCB/SMT nao. MMAD van chua cé bang xép hang
(MMAD GitHub), va hai bai bao di thudng céng nghiép mdi nhat (thang 8-thang 9 ndm 2026) van dung Gemini 2.5
Pro va Claude Sonnet 4 lam dudng cd s téng quat mai nhat cta ching (InspectorGPT, Anomaly-LR). M6t tim kiém
toan van arXiv ngay 11 thang 11 tim thay khéng két qua cho “Fable 5.2" hay “Gemini 4 Carbon" trong nglf canh nay
(arXiv API) single source, absence of evidence . Cac thi thay thé gén nhat:

o Mau frontier méi nhat c6 diém MMAD |a GPT-5.5: 69.95% & “c6 khuyét tat hay khéng” va 76.20% trung binh trén

bay nhiém vu trén mot tap con 500 anh, so véi 95.24% va 86.65% cla chuyén gia ngudi (AnomalyClaw) single
source ; GPT-40 dat 68.63% va 74.92% vao nam 2024 (MMAD, ICLR 2025), khoang 1.3 diém tién bd trong hai
nam.

o Trén LDU-Bench, anh danh gia SEM thuc tir quang khéc IC va benchmark dién tif duy nhat cé6 mé hinh 2026,
phan loai ba nhanh tét-xau kha én (macro F10.932 cho GPT-5.4, 0.884 cho GLM-5V-Turbo, 0.876 cho Claude
Opus 4.6, 0.504 cho Gemma 4 31B), nhung phan loai 11 hinh thai khuyét tat chi dat 0.20-0.41 (LDU-Bench) single

source .

e Trén cac danh gia thi gidc doc 1ap clia Roboflow (cap nhat ngay 10 thang 11 ndm 2026), mMAP@50 phat hién déi
tugng la 84.5 cho Gemini 4 Carbon, 84.7 cho GPT-6.1 Terra va 81.6 cho Fable 5.2, so vGi 33.7, 43.6 va 38.6 cho
Gemini 2.5 Pro, GPT-5.5 va Claude Opus 4.8 (Roboflow Vision Evals) single source, danh gia déc Iap, b dif lidu riéng .
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https://www.anthropic.com/claude-fable-and-mythos-5-2
https://platform.claude.com/docs/en/about-claude/models/overview
https://developers.openai.com/api/docs/pricing
https://blog.google/innovation-and-ai/models-and-research/gemini-models/introducing-gemini-4-carbon/
https://roboflow.com/blog/qwen3-8-max
https://huggingface.co/google/gemma-4-12B
https://huggingface.co/google/gemma-4-12B
https://github.com/jam-cc/MMAD
https://arxiv.org/pdf/2608.29783
https://arxiv.org/pdf/2609.29457
https://export.arxiv.org/api/query?search_query=all:%22Fable%205.2%22
https://www.alphaxiv.org/abs/2605.10397.md
https://arxiv.org/html/2410.09453v3
https://arxiv.org/pdf/2608.03078
https://playground.roboflow.com/evals

Ung vién thay: diém chung ting gap doi trong mot thé hé Nhung khong flagship 2026 nao co diém
céng bé trén benchmark 16i céng nghiép.

Roboflow phat hién chung mAP@50

| Flagship dong, thang 9-11/2026(khdng c6 & dai luc)
GPT-6.1 Terra | ———— ‘84.7
Gemini 4 Carbon | —— 845
Gemini 4 Argon | — 82.5
GPT-6 Astra | — 821
Claude Fable 5.2 | — 8.6
Claude Opus 5.5 [IEEEEE— 74.5
| dung dugc & dai luc: trong s6 ndi dia hodc ma
S, 187
I, 5.7
—— 56.5
— 51.9
——— 47.5
—— 45.3

wen3.8-Max(thi gidc chi qua API)
Qwen3.8-27B(ma)
GLM-5V-Turbo

Kimi K3(trong s6 ma)

Gemma 4 31B(md)

DeepSeek V4-Flash-Vision-Exp

| tham chiéu lich st

GPT-5.5
Gemini 2.5 Pro

43.6
33.7

0 20 40 60 80 100

benchmark 16i cong nghiép(MMAD, MV Tec AD 2, VisA, Real-IAD, UniPCB): khong diém cong bo tui flagship 2026

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

Nguén: Roboflow Vision Evals; ghi chti phat hanh mé hinh; MMAD, MVTec AD 2 va cac trang benchmark khac(dén 11/11/2026)

Ung vién thay Gia m6i M token Roboflow phat hién Benchmark khuyét tatcong  Dung dudc & Trung

(thang 11/2026) (vao/ra) mAP@50 / dém nghiép Qudc dai luc
Claude Fable 5.2 $8/$40 81.6 /86.5 Khéng ® Khéng
Claude Opus 5.5 $4 /$20 74.5 [ 80.6 Khéng ® Khéng
GPT-6 Astra $10 / $50 821/80.2 Khéng ® Khéng
GPT-6.1Terra $1/$5 84.7 /80.2 Khéng ® Khéng
Gemini 4 Carbon $2 / $10 (khuyén mai) 84.5/90.1 Khéng ® Khéng
Qwen3.8-Max (chithi $2/$6 76.7 [ 811 Khéng ® Co

giac qua API)

Qwen3.8-27B (md) No&i bd 65.7 /64.9 Khong ® Co
GLM-5V-Turbo $1.20 / $4.00 56.5/48.6 LDU-Bench triage 0.884 ® Co

Gemma 4 31B (mg) Noi bd 47.5/51.4 LDU-Bench triage 0.504 ® C6 (trong s6 noi dia)

Tham chiéu: GPT-5.5
/| GPT-40

Chuyén gia ngugi

43.6 / 68.0 (GPT-5.5)

MMAD nhi phan 69.95% /
68.63%

MMAD nhi phan 95.24%

® Khong
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Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién ti - 2026

Céc bai bdo mdi hon van thi nghiém thé hé trudc, nhung chi cing mét hudng. Trén tap MMAD day du, chuyén gia
ngusi dat 95.2% & hang muc c6-khuyét-tat-hay-khoéng va Gemini 2.5 Pro 83.1% (SiGMA), nhung cung mé hinh dé
chi dat 71.14% trong mét bai bao khac (InspectorGPT): giao thiic kiém tra lam dich chuyén diém sé nhiéu ngang mét
thé hé mé hinh. Trong thif thach CVPR 2026 VAND 4.0, cac md hinh ngdn ngii-thi gidc c6 san dat dinh 61.88 AP so
v3i 90.84 clia cac phuong phap cé giam sat, va ban té chuc két ludn ching “hién chua thé thay thé cac bd phan loai
da tinh chinh” (VAND 4.0) single source . Trong thi thach ACM MM 2026 PCBA, nam hé théng hang dau dat 76.92-
82.47 & hang muc c6-khuyét-tat-hay-khéng trong khi loai linh kién va dém chan dat 95-99.5 (arXiv 2609.21276)
single source : Nhan dién d& hon nhiéu so véi phan doan.

"C6 16i khong?" van khé véi mé hinh chungMé hinh chung tét nhat kém chuyén gia ngudi hon 12
diém trén MMAD; hé da tinh chinh Iam tét hon trén anh day chuyén that.

do chinh xac hoac diém(%)
| MMAD: d6 chinh xac nhi phan "tam nay c6 16i khong"
chuyén gia ngusi I 95.2
Cemini 2.5 PO D
SiIGMA, tron b 1-shot 831
Cemini 2570 I 711

giao thuic InspectorGPT
GPT-5.5 N 70.0
GPT-40 68.6

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

6 16i hay khéng
dm mé hinh tinh chinh 6,600 anh that

dém va thudc tinn | — 95-100

77-82

50 60 70 80 90 100

Ngudn: MMAD; SiGMA; InspectorGPT; ACM MM 2026 PCBA challenge

Ba két luan rut ra. Thay va dém tang gap doi trong mot thé hé, nhung phan doan bat thusng tién cham, phu thudc
néng vao giao thic va mang sai léch hé théng; cdc mau mdi dat dugc bao nhiéu chi do dugc trén chinh anh cla nha
may. Bé&n trong phan phéi hudn luyén cla ching, cac chuyén gia 7B da tinh chinh van thdng mé hinh téng quat
(Anomaly-LR, UniPCB). Va d liéu day chuyén thuc lam sup diém sé: trén cac tdm dién tu da 1&p rap, AUROC cép
anh roi tU 97-98 trén MVTec AD xuéng 31.5-78.6 (arXiv 2606.01992) single source . V8i cac cdng ty dai luc, thay
manh nhat kha dung, Qwen3.8-Max, thap han frontier toan cau khoang 8 diém.

© Chay hang chuc hay hang tram vong: tién khong phai van dé, chat lugng nhan maéila

Tién khong phai van dé. G gia niém yét thang 11 ndm 2026, 1,000 anh mdt megapixel tén khoang $3 (GPT-6.1 Terra)
dén $32 (GPT-6 Astra) mdi vong, va mot tram vong trén 100,000 anh khoang $32,000-135,000 trudc chiét khau
batch estimate (Claude vision docs, OpenAl vision guide, Roboflow Vision Evals). V8i nhan don gian, mét ngudi tén
ngang Terra; Igi thé cua thay Ia téc do va quy md, khéng phai gia. NDA cua khach hang thudng gilf anh san pham
trong nha may, nén bo dit liéu vang dudc gan nhan tai ché.

Tré ngai thuc su 1a chat lugng, va nhiéu vong hon khéng stia dudc 16i hé théng. Roboflow chay méi nhiém vu ba 1an
va diém sé chi dich *0.1-1.4 diém (Roboflow), nén mét mé hinh hau nhu 1&p lai 16i clia né va bo phiéu da s6 khong
cltu dugc. Cac vong chi giup khi mdi vong thém théng tin: mét hodc hai anh tham chiéu tét thém khoang 3-4 diém,
nhiéu hon thi khéng thém gi (AD-Copilot); d& mét md hinh tranh luan véi mét tham chiéu tét qua vai lugt thém 6.23
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https://arxiv.org/html/2610.12310v1
https://arxiv.org/pdf/2608.29783
https://arxiv.org/html/2610.04392v1
https://arxiv.org/html/2609.21276v1
https://arxiv.org/pdf/2609.29457
https://arxiv.org/html/2601.19222
https://arxiv.org/html/2606.01992
https://platform.claude.com/docs/en/build-with-claude/vision
https://developers.openai.com/api/docs/guides/images-vision
https://playground.roboflow.com/evals
https://playground.roboflow.com/evals
https://arxiv.org/html/2603.13779

diém AUROC xuyén mién cho GPT-5.5 va 2.95 trén MMAD, dat dinh sau khoang ba Ian goi (AnomalyClaw) single

sources

. M6t hoc trd huadn luyén trén nhan cla thay tiém can nhan ngudi” mdi chi dugc ching minh trén anh tu

nhién: mot ResNet-101 hudn luyén trén nhan Qwen3-VL clia COCO va Objects365 dat 95.7-99.4% két qua nhan
ngusi, va cac tac gia néi di liéu mién chua dugc kiém chiing (arXiv 2602.20972) single source .

Hai pipeline thay-tro Vdi kiém tra, mé hinh frontier gan nhan trudc va ngudi quyét dinh; vdi canh
tay robot, thay that van Ia demo ctua ngudi.

kiém tra: mé hinh frontier gan nhan trudc, ngusi quyét dinh, bd chuan vang chin

r_: anh day chuyé

anh cét AOI
anh tham chiéu hang tot
12 16p 16i

n

(I3 ma hinh thay

gan nhan trudc va phan
loai
=$23-196 mbi md hinh

,9\ ngusi quyét
dinh

37-57 gid cong

2-3 ngudi gan nhan mu

ky su cao cap quyét

6 bd chuan vang

~3,600 16i that
3,500 anh cat bao sai
4t troi

45k mé hinh tro

8-bit cuc bd
b6 phan loai c6 giam sa
hép canh day chuyén

@ ché do6 bong

chi ghi nhan trong 2-4
wks
qua nguéng réi van hanl

méi vong dinh khi 16i m& cho ngusi
- J - J /- AN AN J
' mau khé méi quay lai quyét dinh '

ngudng tu nhan nhan cua thay
mai I8p: 16i 2299, khéng sét(recall 299% & d6 tin cay 95%), d6 khdp vdi gia tri ding khéng kém ngudi-ngusi; néu khéng thay chi gan nhan truéc

md hinh frontier chi giup ngoai tuyén: Iap trinh va déi mau

diéu khién tay: thay van Ia demo ngudi, RL thuc té va mo phong

N

[o}

~ demo cua ngudi {9‘} chinh sach nho thi robot that f tram c6 cau tric

c6 db ga: 90-99.4%, cham hon ngusi
10-15%

ACT / diffusion + camera c6 tay + cam 1,000-3,000 1an(6-22 gi& robot)

bién luc

10-300 demo(=15-70 min)

J

Nguédn: Téng hgp cua tac gia(Chuang 3); chi phi va c8 mau la udc tinh

Mot giao thuc kha thi estimate :

1. Thu thap bd dit liéu vang tif chinh kho anh AOI cila nha may va cac tam mach NG dudc giil lai, phan tang thanh
12 18p khuyét tat that (thiéu, 1éch, tombstone, dao cuc, sai linh kién, cau/chap, thiéu thiéc, thiia thiéc, bi thiéc,
chan nhac/hd, linh kién héng, vat la) va bén nguyén nhan canh bao gia (béng, flux, silkscreen, dung sai), cong
mot “lat tréi” it nhat 300 khuyét tat ti day chuyén thi hai hodc chiéu sang, mau mach hay ma linh kién khac.

2. Gan nhan mu véi hai hodc ba ngudi kiém tra da dao tao IPC-A-610, vSi mdt ky su cap cao quyét dinh va X-ray,
kiém tra dién hoac cat ngang giai quyét cac mau mo hé. Chi chap nhan mét dinh nghia 16p néu muic déng thuan
gilta ngugi kiém tra dat k 20.75 (20.90 cho céc I8p trong yéu); déng thuan cla con ngusi trén 11 hinh thai khuyét
tat dién tu trong LDU-Bench chi 1& 0.727, nén mét sé 16p sé can gdp hoac dinh nghia lai. Déng thuan thudc tinh
kiéu AIAG (hiéu qua =90%, bd sbt =2%, bao dong gia =5%, k >0.75; >0.90 dé phat hanh) 1a muc téi thiéu hgp Iy
(Fabrico, iFactory).

3. Pinh ¢& bang can 95% mét phia nhi thiic chinh xac (Clopper-Pearson) (binomial confidence intervals, rule of

three:
Recall can chiing minh 0 1an bo sét cho phép 1cho phép 2 cho phép
=295% 59 khuyét tat 93 124
=98% 149 236 313
=99% 299 473 628
=99.5% 598 = —
299.9% 2,995 — —
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https://www.alphaxiv.org/abs/2605.10397.md
https://arxiv.org/html/2602.20972
https://www.fabrico.io/blog/attribute-agreement-analysis/
https://ifactoryapp.com/ai-vision-camera/attribute-agreement-analysis-vision-systems
https://en.wikipedia.org/wiki/Binomial_proportion_confidence_interval
https://en.wikipedia.org/wiki/Rule_of_three_(statistics)
https://en.wikipedia.org/wiki/Rule_of_three_(statistics)

Kiém tra thi giac bang Al va canh tay robot trong cac nha may dién tu - 2026

B& chuan vang phai I6n ¢é nao Chiing minh recall 99% khéng sot can 299 16i méi Idp; 99.9%
khéng chiing minh dugc trudc khi mua.

@ cho phép 0 sét chophép1 @ cho phép
s6 16i cAn méi I8p(thang log; dé tin cay 95%)

2,995
3,000
1,000
628 598
473
313 299
300 236
124 149
100 93
59
. m N e
=95% =98% 299% 299.5% 299.9%
ngudng tu nhan khéng ching minh dudc trudc khi

Ngudn: Khoang tin cay nhij thuc chinh xac(95%)

Sau mugi khuyét tat méi I6p 1a du cho mdt man loc dat/khéng dat; 300 khuyét tat 13 can dé quyét dinh chap nhan tu
déng. Tap day du, khoang 3,600 khuyét tat cong 3,500 anh cat canh bao gia, mat khoang 37-57 gid cong dé gan
nhan va phan xU, va chay mét ing vién thay trén dé tén $23-196; chi phi thuc 1a hai dén sau tuan thu thap, do 16p
hiém nhat quyét dinh estimate . Hay guii cac anh cat AOI dan linh kién, khéng phai ca tdm mach, véi muc tiéu rong it
nhat 42-48 pixel (arXiv 2610.09313).

1. Chi ty ddng chap nhan nhan cua thay cho mét I6p c6 khdng lan bo sét trén 2299 khuyét tat vang, dong thuan
mé hinh-that khéng té& hon déng thuan ngudi-ngudi, va it nhat 50% canh bao gia dugc khép lai. Cac 18p trong
yéu nhu chap mach, thiéu linh kién, dao cuc va sai linh kién can 99.5-99.9% (598-2,995 khuyét tat); néu khéng,
bat cU thu gi Al khdng thé khép lai v6i dd tin cdy cao déu chuyén cho ngusi. Ty I& lot [udi dudi 0.1% khuyét tat
khéng thé ching minh trudc khi mua (2,995 khuyét tat véi khong lan bo sot; 0.01% sé can 29,956), nén day
chuyén gilf 1dy mau tha céng cac ca Al da khép lai, ICT/FCT ha ngudn 1am [udi chan va SPC trén ty 1& lot [Udi.
Céac nhan da xac thuc sau dé dudc chung cat vao mot bd phat hién hoac phan loai truyén théng va tai xac thuc
trén moi san pham mdi.

Diéu khoan va quy tac dir liéu cliing quyét dinh ngusi thay. Anthropic cdm dung dich vu ctia ho dé huan luyén mé
hinh canh tranh (Anthropic commercial terms); OpenAl cho phép dung dau ra dé huan luyén bd phan loai ndi bd
khéng ban cho bén thi ba (OpenAl business terms); DeepSeek cho phép chung cat mot cach ré rang (DeepSeek
terms) primary terms . Khédng bé&n nao dinh nghia “mé hinh canh tranh”, nén dung thuong mai can ra soat phap ly, va
quy téc di liéu clia khach hang thusng gitt anh tai ché. Mac dinh an toan nhat [a mét thay trong sé ma chay ndi bo,
chi dung mé hinh frontier ddm may khi khach hang cho phép bang vin ban.

@ Hoc tro kiém tra: nhé va nhanh; nut that 1a quang hoc, dii liéu va xac thuc

Hoc trd khdng phai nut that: YOLO26n mat 3.80 ms mdi anh & INT8 trén mdt Orin Nano Super $249-399
(Ultralytics) vendor test , NVIDIA bao cdo 98.51% trén ba I8p khuyét tat PCB sau khi thich tng mét mé hinh nén trén
khoang 600 anh (NVIDIA) vendor claim , va khuyét tat téng hgp chi thém 0.9-2.5 diém mAP (arXiv 2605.04635). Cac
rang budc 1a quang hoc, dit liéu day chuyén, xac thuc va gidy phép: Ultralytics YOLO la AGPL-3.0 ho&c ban quyén
doanh nghiép (Ultralytics), nén san pham déng can gidy phép hodc mét bd phat hién Apache-2.0 nhu RF-DETR.
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https://arxiv.org/html/2610.09313v3
https://www.anthropic.com/legal/commercial-terms
https://openai.com/policies/business-terms
https://cdn.deepseek.com/policies/en-US/deepseek-open-platform-terms-of-service.html
https://cdn.deepseek.com/policies/en-US/deepseek-open-platform-terms-of-service.html
https://docs.ultralytics.com/guides/nvidia-jetson/
https://developer.nvidia.com/blog/optimizing-semiconductor-defect-classification-with-generative-ai-and-vision-foundation-models/
https://arxiv.org/html/2605.04635v1
https://docs.ultralytics.com/models/yolo11/

@ Hoc tré robot: tram c6 cau tric tiém can cap san xuat; cong viéc linh hoat va dong thi
khong

Trong thang 11 nam 2026 cé ba loai thay robot, va chi mét loai cé thé tré thanh hoc trd ndi bd: cac VLA md, tinh
chinh dugc (n0/m0.5, GROOT N1.7, X-VLA, RDT2, SmolVLA). Cac mé hinh robot dong (10.6/mt0.7 qua API beta, Gemini
Robotics 2 cho ngusi thit nghiém tin cay) khong thé trién khai tai ché (The Al Insider, DeepMind). Cac mé hinh téng
quat frontier chdm va kém & thao tac tinh: trong bai kiém tra cua Artificial Analysis, chung dat 46-69 véi 28-45%
thanh céng cadm ndm va khoang 30 phut méi nhiém vu, “qua cham va dét cho bat ky muc dich san xuat nao" (AA-
Robotics); GPT-6 Astra chi cdm dudc khe chinh xac 2 1an trong 20 (RoboCurve); va diéu khién truc tiép khép dat 0-
5.5% trén LIBERO & 0.2-0.4 Hz so v8i khoang 83 Hz can thiét (Anthropic) verified trén ba nguén . Con s6 64.9% cla
Fable 5.2 trén benchmark mé phong RoboDojo 1& mét 1an chay néi bd (Anthropic) vendor claim .

Céc nghién cliu bén thi ba tif thang 10 déng thuan: khoang 33-44% trén LIBERO-10 cho ba tac tif dan dau (arXiv
2610.30051); céc tac tU tuyén bé sai thanh cong trén 24-39% nhiém vu con (arXiv 2611.08209); va 104 trong 108
nhiém vu robot ban tinh trén robot that cho Opus 5.5, nhung & 280 gidy méi nhiém vu va khéng c6 cdm hay 1ap rap
(AMP1) single sources . Cac md hinh frontier thudéc vé ngoai tuyén: viét chudng trinh, diéu phéi nhiém vu va phac thao
tiéu chi thanh cong.

Chat lugng hoc trd cé mét Igi thé ré: t6t bén trong phan phéi huan luyén, sup dé bén ngoai né. m0.7 “thudng vuot
90%" trén cac nhiém vu da thay va dat 60-80% trén nhiém vu chua thay (0.7 paper) vendor research ; ContactDP
dat 97.8% trén dau néi da huan luyén nhung 28.6-66.7% trén dau néi chua thay (ContactDP); thay ddi nhe camera
hodc tu thé lam roi 95% xudng dudi 30% trong LIBERO-Plus (LIBERO-Plus, CVPR 2026); cam nam hoc dugc tu
bang chuyén dang chuyén dong dat dinh 58.89% (ForeTime-VLA) single sources , Mt cOng viéc ma theo ddi bang thi
giac cb dién da lam trong san xuat nhiéu nam.

B&ng chiing gan-san-xuat déu dén tu tram cd cau truc, trinh dién cla con ngudi va hiéu chinh robot that.
Neuromeka gilt may trang thai va chuyén déng day trudc, chi hoc cdm ndm, cdm céap va han, méi thd tu dudi 20
phut dif liéu: 322 trong 324 trong san xuat, cham hon ngudi 12.8% (Neuromeka) single source, vendor . Fraunhofer dat
92.8% trén bén dau néi ti 68 phut trinh dién (Fraunhofer); HIL-SERL cla Berkeley thanh céng 100 trong 100 Ian cam
RAM, SSD va USB sau 1-2.5 gi& RL robot that (HIL-SERL); AgiBot chay 18-20 gidy mdi budc trong takt 20 gidy trén
mot day chuyén kiém tra may tinh bang (IThome) vendor claim .

Chung cat mua dudc téc dd, khong mua dudc khai quat héa: m0.5 chay & 0.70 Hz trén Jetson Orin thd va 10.30 Hz
sau lap lich bat déng bo (EagleVLA); chung cat I8p dua né ti khoang 3 Hz I1&én khoang 10 Hz (Shallow-Tt) verified .
M6t hoc trd chi thifa hudng nhiing gi thay bao phu; méi san phdm mdi van can d liéu nhiém vu.
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https://theaiinsider.tech/2026/10/14/physical-intelligence-opens-pi-api-beta-for-robot-model-training-and-deployment/
https://deepmind.google/blog/gemini-robotics-2-brings-whole-body-intelligence-to-robots/
https://artificialanalysis.ai/articles/aa-robotics
https://artificialanalysis.ai/articles/aa-robotics
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https://arxiv.org/pdf/2608.20735
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https://arxiv.org/pdf/2602.22100
https://arxiv.org/html/2410.21845v2
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https://www.alphaxiv.org/zh/overview/2607.12659
https://arxiv.org/abs/2601.20262

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién ti - 2026

Do tré chinh sach biénChinh sach ACT nhéo chay trong =50 ms trén bo bién; VLA port sang chip
nghiép dumat 7.3 s.

do tré suy ludn mdi chunk hanh déng hodc chu ky diéu khién(thang log)

| nguéng

can cho diéu khién servo thdi gian thuc -
%83 Hz BN =12ms

unk hanh dong VLA(chunk thdi gian thuc) [N 100-300 ms
| s6 do thuc hodc cuia hang

D-Robotics RDK S100 - ACT I 46-50 ms

chunk 50 budc(theo nha cung cép)

D-Robotics RDK S600 - 10

mé& phdéng cua hang

oG B e o i oo . 1
0.2-0.4 Hz 2.5

=98 ms

RECoES SmolVt) I 7.3 s

port nghiép du; tay chd 81% thsi gian khi déng bo
mo-dun bién Ascend, Axera AX650N = khong dif liéu cong khai

10 ms 30 100 ms 300 1s 3s 10s

Nguén: Tai liéu va dién dan D-Robotics(sé clia hang); port cong déng GitHub; nghién clru Anthropic

Trén chip bién Trung Quéc, chinh sach hoc dugc duy nhat dugc do 1& mét chinh sach ACT trén RDK S100 cua D-
Robotics & 46-50 ms mébi doan 50 budc, khéng céng bé ty 1é thanh céng (D-Robotics RDK S docs)  vendor claim ; mot
ban port nghiép du ctia SmolVLA trén RK3588 mat khoang 7.3 s méi doan (GitHub). Lugng ti hoéa khéng mua téc dd
mién phi: khdng ban 10.5 4-bit ndo nhanh hon 16-bit & batch size 1 (LoopQ). Trinh dién thi d&t (Reuters bdo cao
khoang 300 lan thi méi chuyén déng dung dudc cho mét ngudi van hanh tif xa méi (Notebookcheck)), va xac thuc
tén nhiéu hon: chiing minh ty 1& 16i <0.1% & d6 tin cdy 95% mat khoang 3,000 I1an thanh céng lién tiép, 17-22 gic
robot estimate . Khdng chinh sach thao tac hoc dugc nao cé ching nhan an toan.

Tan Shuai - tanshuai.com - D{ liéu tinh dén ngay 11 thang 11 nam 2026 32


https://d-robotics.github.io/rdk_s_doc/en/Application_case/intro
https://github.com/Miayyys/smolvla-rk3588
https://arxiv.org/abs/2611.05093
https://www.notebookcheck.net/China-aims-to-flood-the-market-with-humanoid-robots-but-they-re-still-too-dumb-to-replace-workers.1381002.0.html

Robot tro: gan cap san xuat chi khi tram c6 cau tric Tram co dé g4 dat 90-99% +; viéc khéng cau
tric, déng va zero-shot chua thuc té.

ty 1é thanh cong
ngudng san xuat 99%
1
PN P > P ra P - ra ~ ra 1
| gan cap san xuat: cé cau tric, cé do ga !
1
1

gap-dat dan hudng thi giac c6 dién

o,
khay tinh hoac dé ga :. 299%
> . 1
nap liéu tram kiém c6 cau truc ! °
nén tang VLA cla hang(theo hang) :. =99.5%
1 < ”, . 2 . !
T cam, bat vit co do ga @b 90-99.4%
chinh sach nho + camera co tay + cam bién luc 1
1
. : 1
M viét lai chuong trinh robot ngoai tuyén ) . o
ABB RAPID, xac minh trong mé phong \ 77-99.7%
1
| chua thuc té: khéng cau tric, ddng, zero-shot i
1
san pham mdi zero-shot ' _20°
VLA chung H 60-80%
1
Y , 1
dau noi la ! 29-67%
|
s X . : 1
gap dau-cudi tu bang tai chuyén déng ./ ! 37-59%
:
. . < 1
mé hinh frontier trong vong gap CGEED : 28-45%
|
mé hinh frontier, cdm chinh xac ° i 10%
1
1
LLM diéu khién khop tryc tiép g i P
LIBERO, moi tac vu . 0-5.5%
1
0% 20% 40% 60% 80% 100%

Nguén: Bai bao va tai liéu hang trich trong Chuong 3; mét sé s6 liéu theo hang

Thanh cong Toc do so Chi phi méi lan Két luan 2026-

Nhiém vu dién tu Hoc tré kha thi ky vong V@i ngugi chuyén doi 2028
Pick-and-place Nhan thic hoc dugc cong chuyén =299% v6idan  Nhu tram Vai gig Kha thi ngay
nhiéu chiing loai, dong dudc lap trinh hodc lap ké hudng thi gidc  truyén thong
kitting, phuc vu may hoach cé dién
(khay hodc do ga
tinh)
Pau néi co dinh, cdm  May trang thai + chinh sach 90-99.4% Cham hon 10-300 lan trinh dién Kha thi, nang
FFC va cap, bat vit, BC/diffusion/ACT nho + camera cé 10-15% (=15-70 phat) + R&D vai thang
han tay + luc/mo-men (ly tudng la cam 1,000-3,000 Ian chay cho tram dau

(ing) + hiéu chinh ngusi xac thyc (6-22 gis tién

robot)

Phuc vu tram kiém Nén tang VLA cua nha cung cép + 299.5% 18-20 s méi =4 h huén luyén lai + Kha thi trén nén
tra cé cau tric va ban sao s6 + RL robot that vendor claim,  budc, trong 15 phut hiéu chuén tang nha cung
phan loai OK/NG mau thudn takt 20 s cép
Lap trinh chuyén ddi  LLM viét hoac sifa chuong trinh 77-99.7% trén  Khoéng anh Phut dén gid moi Kha thi nhu céng

robot ngoai tuyén, xac thuc trong viét lai ABB hudng takt chuang trinh cu ky thuat

mo phéng RAPID
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Thanh céng Toc do so Chi phi méi lan Két luan 2026-

Nhiém vu dién tu Hoc trd kha thi ky vong véi ngugi chuyén déi 2028
Cam nam hoc dau- Hoc tro VLA 37-59%; — =458 1an trinh dién Khéng trudc
cudi tir bang chuyén =37% trén mai thiét 1ap 2028; dung theo
dang chuyén dong bang nhanh doi co dién cong
nhan thiic hoc
dudgc
San pham mdi khong VLA tdng quat 60-80%; dau — — Khong thuc té
dit liéu méi (zero- néi chua thay
shot) 29-67%
LLM frontier trong Tac ti GPT-6, Claude, Gemini Camnam 28— =30 phut — Khéng thuc té
vong I3p diéu khién 45%; cadm hoac 280 s
canh tay chinh xa4c 10%  mé&i nhiém vu
so VvGi 20 s
B6 day dinhtuyénty  — Khéng béng — — Khong trudc
do va I3p rap linh chiing san 2028
hoat nhiéu budc xuét 2026

Ngudn: cac nghién cliu & trén va (University of Passau on RAPID rewriting, GraspVLA, Komax) chu yéu single source va dif liéu nha cung cap . Trong
2026-2028, gia tri ctia mét mo hinh 16n véi robot 1& nhu mét prior da huan luyén trudc va mét 1ap trinh vién ngoai tuyén, khéng phai thi “day” mét hoc tro.
Moi ca gan-san-xuat toi tim thdy (Neuromeka, AgiBot tai Longcheer, Fraunhofer, ContactDP) déu dua vao trinh di&n ctia con ngudi, cam bién luc hodc cam
(ing, md phdng hodc ban sao sé va RL c6 giam sat. Khéng ca nao dua vao nhan ti mét mé hinh frontier.
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https://arxiv.org/html/2602.23331v1
https://arxiv.org/html/2505.03233v3
https://www.komaxgroup.com/en/stories/up-to-70-percent-faster-with-easywiring-board-and-integrated-testing

CHUONG 04 —

Chi phi va hoan von
Chi phi va hoan von: ra soat Al hoan vdn trong vai

thang, phuc vu may trong vai nam, canh tay gap bé
thi khong bao gic

@ Chi philao dong: My cao gap khoang 5.5 1an Tham Quyén, Pai Loan khoang 1.5 1an, phan
I16n Pong Nam A duéi mét niia

Lgi tic khi thay lao ddng bét dau tU chi phi cua lao déng dé. Hudng dan Iudng chinh thiic cta Tham Quyén dat trung
vi 2024 cho mot ngudi kiém tra chat lugng san xuat 8 muc 74,074 RMB mot nam; luong chiém 86.92% téng chi phi
lao dong trong san xuat dién ti, nén chi phi day du 1a khoang 85,000 RMB. Khao sat JETRO 2025 dat chi phi hing
nadm clia moét cdng nhan nha may Trung Quéc & $12,667, khoang 85,100 RMB, chénh trong 0.2% (Shenzhen wage
guidance, JETRO 2025) verified .

LGITRYT (S

Trung Quéc dai luc, Tham
Quyén

Vung luong bac 2 Quang
Poéng (Pong Quan v.v.)

Pong béng Ducng Tu (T
Chau, Con San, V6 Tich)

Dai Loan

Malaysia
Thai Lan
Indonesia
Viét Nam
Philippines

Hoa Ky

Chi phi day du hang ndm cua mdt ngudi

kiém tra hodc xif ly (thap / cd s& / cao)

70k / 85k / 100k RMB ($10.4k / 12.7k /
14.9Kk)

65k / 75k / 85k RMB

Nhu Tham Quyén

$16.6k / 19.6k / 22.7k (NT$534k / 630k /
729k)

$6.8k / 9.1k / 10.0k
$4.7k [ 7.0k / 8.8k
$5.0k / 6.0k / 6.3k
$3.2k / 5.3k / 6.5k
$4.0k / 4.5k / 4.9k

$54k / 70k / 80k

Trung vi chinh thuc x 1.15; khdp JETRO verified

Trung vi Quang Béng 2023 x 1.15 cdng hai nam tang luong
estimate

Khéng cén cu cho lao dong kiém tra ré han; lugng t6i thiéu

cao nhat Giang Té cao hon Tham Quyén khoang 5.6%

estimate

Khao sat luong nghé clia Bé Lao déng cong =118 phu phi
lugt dinh; JETRO la d4u cao estimate

JETRO va luong t6i thiéu estimate
Tuong tu
Tuadng tu
Tuadng tu
Tuadng tu

Trung vi ngudi kiém tra BLS thang 5/2025 $48,570 =+ ludng
8 65.5% tong thu lao  estimate

Ngudn: (JETRO 2025, Guangdong wage guidance, Wuxi HR bureau, Taiwan occupational wage survey, PTS News, BLS OEWS, BLS ECEC).
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https://hrss.sz.gov.cn/attachment/1/1703/1703629/12735120.pdf
https://hrss.sz.gov.cn/attachment/1/1703/1703629/12735120.pdf
https://www.jetro.go.jp/ext_images/en/reports/survey/pdf/2025/EN_Asia_and_Oceania_2025_r.pdf
https://www.jetro.go.jp/ext_images/en/reports/survey/pdf/2025/EN_Asia_and_Oceania_2025_r.pdf
https://hrss.gd.gov.cn/attachment/0/565/565456/4522123.pdf
https://hrss.wuxi.gov.cn/doc/2026/01/08/4714322.shtml
https://www.mol.gov.tw/1607/1632/1633/90814/
https://news.pts.org.tw/article/772417
https://wagedex.com/jobs/inspectors-testers-sorters-samplers-and-weighers
https://www.bls.gov/news.release/ecec.t04.htm

Chi phi ndm ctia mat cong nhan kiém hoiac van chuyén Tron géi, My #5.5x Tham Quyén va Pai
Loan =1.5x.

chi phi tron géi ndm méi ngudi QC/van chuyén($10k; chdm=chuéan, thanh=thap-cao)

My o 7.0
Pai Loan ® 1.96
Tham Quyén J 1.27
Auang béng hang 2 ® 112

vd: Béng Quan )
Malaysia ® 0.91
Thai Lan [ ] 0.70
Indonesia ® 0.60
Viét Nam ® 0.53
Philippines o 0.45

0 2 4 6 8

Nguén: Hudng dan Iuong chinh thitc Tham Quyén, B6 Lao déng Bai Loan, JETRO, BLS; udc tinh cua tac gia

Ba hiéu chinh d&t can cu. Thi nhat, Tham Quyén da nang san déng goép huu tri tir 4,775 1én 5,521 RMB mét thang
vao thang 7 ndm 2026 (Shenzhen Bendibao) single source , Nén Mdt ngudi kiém tra Tham Quyén nadm 2026 nhiéu kha
nang tén 80-90k RMB. Th hai, mét vi tri khéng phai mét ngusi: hai ca 12 gid can khoang 2.0 ngudi (sau ngay mét
tuan) dén 2.4 (ca nam) & Bong bang Chau Giang, khoang 2.7-3.1 & Déng Nam A dudi tran 1am thém gid, va 4.2-4.5
cho 24x7 & My va Dai Loan estimate . Ra soat Al thudng cho phép mdt ngudi ra soat phu trach hai dén bén day
chuyén, nén tiét kiém thuc té 14 0.5-1.5 ngudi toan thdi gian méi day chuyén, khéng phai mot ngudi méi day
chuyén maéi ca. Thu ba, ngudi mua & Pai Loan, Viét Nam va Malaysia khéng chi duéi theo chi phi: trong khao sat
cla JETRO, 611% doanh nghiép & Dai Loan, 48.2% & Viét Nam va 44.9% & Malaysia néi tuyén dung da kho hon
trong hai ndm qua, so véi 18.6% & Trung Quéc dai luc (JETRO 2025) single source .

@ Gia thiét bi: bon can cif khéng nén lay trung binh

Gia AOI khac nhau chii yéu vi chung do nhiing thi khac nhau. Niém yét truc tuyén (thang 11 ndm 2026, 1an mdi, ci
va cho thué) chay khoang 17-80k RMB cho 2D ngoai tuyén hoac dé ban, 50-170k RMB cho 2D néi tuyén va 80-
475k RMB cho 3D ndi tuyén, 1&n t6i 700k RMB cho 3D Han Quéc (1688 inline AOI, 1688 offline AOI, 1688 3D AOI)
single source, list prices . MOt goi thau thang 11 nam 2025 chét trdn mot AOI 3D cdng mdt SPI 3D & 800k RMB (tender
notice). Ban céo bach cua Sinic-Tek ngu y 428-512k RMB méi AOI 3D trong 2019-2022, khoang 340-470k RMB
theo bao cdo 2025 (Sinic-Tek prospectus, Sinic-Tek 2025 annual report) primary + estimate . MOt nha cung cap nudc
ngoai udc tinh $3,000-20,000 cho 2D dé ban, $30-70k 2D ndi tuyén, $50-90k 3D nhap mén va $100-200k+ 3D
cao cap, vdi cung may ndi tuyén & $30-50k tai Trung Quéc (Averroes) vendor estimate tif mét ngusi ban phan mém Al canh

tranh .

Ban than ra soat Al khdng cé gia RMB cong khai; nha cung cap bao gia tiing ca sau mét danh gia tai ché mién phi
(Sohu on Hengtianyi), va cac tim kiém niém yét thuong mai dién tl, géi thau, bai viét nha cung cap va truyén théng
Dai Loan khdng tim thay bao gia céng khai (1688, 51SMT). Cac méc neo: khoang €27k méi day chuyén ngu y ti ca
Siemens estimate ; $21,924 gid niém yét cho mdt module mang ra soat tif xa cta nha phan phéi My (Manncorp)
vendor list price ; khoang 298k RMB méi khach hang méi nam cho cam bién Al bién cia SmartMore ndm 2025 (36Kr)

single source . M&t AOI 2D ndi tuyén ndi dia ban la "Al" niém yét & 66.5k RMB (1688 inline AOI), va mot b dém NG dé
tai kiém tra thu céng khoang 50k RMB (1688 AOI review). Vay trdn cho mét tién ich ra soat bé sung cua bén thi ba
la khoang 10-30k RMB méi day chuyén, hodc mdt phi hdng nadm tuong tu; trén muc doé, ngusi mua tha thay may
b&ng mo6t AOI ndi dia da tich hgp Al estimate .
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Méc neo Gia (RMB) Mua dugc gi

Tram s(fa chita AOI hoic khéa phan ~1,900-2,375 Khoa gidy phép, khong Al 1688 list price
mém (TRI, Zhenhuaxing cii)

Runtime thi giac hoc sau tdng quat ~4,800-6,975 mot 1an médi PC Nén tang; khach hang tu 1688 list price
(khoa Hikrobot VisionMaster) xay va bao tri mé hinh
Trién khai tai ché Baidu EasyDL 10,000 mébi mé hinh méi thiét bi moi Dich vu suy luan déng goi Baidu Al docs
nam, hoac 50,000 vinh vién [trang gid 2022]
AOI noi tuyén ndi dia ban 1a “Al" 66,500-98,900 mdi may Thay may 1688 list price
Cam bién Al bién SmartMore ~298,000 mbi khach hang méi nam Giai phap nha cung cép 36Kr single
trén vai may source

Bac thang gia T/ vai nghin RMB gidy phép phan mém dén RMB 200-300k cho cell robot hodc dé
xuat Al cua hang.

RMB(thang log)

| phan mém va giay phép

tram stra AOI hoécAdongIe - 1,900-2,375
khéng co Al
gidy phép chay deep learning Hikrobot P 4.800-6.975
mot 1an, méi PC ! '
Baidu EasyDL on-prem
mdi mé hinh mdi thiét bi méi ndm; vinh vién RMB 50k ¢ RMB 10k/yr
| gan thém tai kiém Al(mbi day chuyén)
&n thém bén thi ba ma ngusi mua chap nhan PRE— RMEB 10-30k
mét lan
hop tai kiém Al chuan ° RMB 50k
dung trong mé hinh hoan vén
| may va cell
2D AQl inline mi G RMB 50-170k
gia niém yét may
AOl inline ndi dia quang cao "Al" .
gia niém yét may - RMB 66.5-98.9k
cell nap liéu cobot ° RMB 200k
Ttram x 2 ca
i phap Al clia hang(cam bién bién SmartMore) ° RMB 298k /yr
mbi khach méi ndm y
1k 3k 10k 30k 100k 300k

Nguén: Danh sach 1688, tai liéu Baidu Al(bang gia 2022), 36Kr, phdng van nganh(chua xac minh)

Mét phi hang nam kiéu Baidu, véi mdt may chl suy ludn cho mét dén bén day chuyén va mét dén bén md hinh mbi
céi, ngu y mét thué bao 2.5-40k RMB méi day chuyén mébi nam, thuc té khoang 5-10k RMB; & 20% gia gidy phép
vinh vién, thué bao va mua dut hoa vén & ndm thd ndm, mot cau truc dang sao chép estimate . Ngudi mua quen vdi
phi phan mém gan b&ng khéng: toan bd doanh thu “khac” cua Sinic-Tek (phu tung, dich vu, cho thué, phu kién) Ia
7.65% doanh s6 2025, khoang 2,300-3,100 RMB méi may da lap méi nam (Sinic-Tek 2025 annual report) primary +

estimate . Mot thué bao Al 5-10k RMB méi day chuyén méi ndm gap hai dén nadm lan sé tién ngudi mua hién chi cho
phan mém AOI, nén né phai dudc bién minh bang sé gid ra soat né giai phong (khoang 75-90k RMB méi ngusi toan
thsi gian mdt nam), khéng phai bang so sanh véi phi phan mém hién cé.

V@i canh tay robot, gia cobot trung binh cua Trung Quéc gidam xuéng khoang 58,600 RMB vao nam 2025 (GGlI)
estimate , V& gia trung binh sau truc cta Dobot giam 19.1% trong nam dé khi cac mau ré hon gianh thi phan (Huxiu)
verified , dU gid niém yét cla cung cac mau tdng 5-15% trong 2026 (Sina Finance). Tai My, mét FANUC CRX-10iA
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niém yét & $51,434 (Vention) va cac tdng hgp dit mot UR7e & $30-48k (cobotcost) estimate . Canh tay chi 1 40-
50% cua mdt cum My (Standard Bots); tai Trung Qudc, camera, kep, an toan va k¥ thuat dé& chay gap hai dén bén
lan mot canh tay 40k RMB, nén hay 1ap ngan sach chi phi ky thuat tuyét déi thay vi bdi s6 estimate -

© Hoan vén: ra soat trong vai thang, phuc vu trong vai nam, gap bé khdng bao gid

Hoan vén don gian = dau tu + (ngudi tiét kiém dudc x chi phi lao déng day du - chi phi van hanh hang ndm), cho
mot day chuyén hai ca khéng trg cap hay thué quan. Thiét bi Dai Loan tinh gia gap 1.3 Ian Trung Quéc, Viét Nam,
Malaysia va Thai Lan gép 1.15, Indonesia va Philippines gap 1.2, va My theo gia nudc ngoai estimate -

Pau tu (Trung Quéc / Ngugi tiét Chi phi van hanh
Kich ban My) kiém héng nam
(a) Hop ra soat Al hoac hop camera Al 50k RMB / $30k méi day 1.0 méi day 15%

chuyén chuyén
(b) AOI 2D ndi tuyén méi thay kiém tra thj giac thu cong (con 200k RMB / $60k 1.0 12%

0.5 ngudi ra soat méi ca)

(c) Cum nap cobot (mdt tram x hai ca) 200k RMB / $140k 2.0 8%
(d) Cum phat hién-va-gap tich hgp (kiém tra 1.0 + gp 0.07) 300k RMB / $200k 1.07 8%
(e) Mét canh tay robot chi dé gap ra cac tam mach NG 150k RMB / $100k 0.07 8%

(d) Phat hién-va- (e) Canh tay gap
(a) Ra soat Al (b) AOI mGi gap bo
Tham Quyén 0.65 yr (0.54- 3.3(2.6-4.4) 1.3 (1.1-1.6) 4.5 (3.6-5.9) Khéng bao git
0.80)
Quang bong bac 0.74 3.9 1.5 583 Khéng bao gid
2
bai Loan 0.53 2.6 11 3.6 Khéng bao gis
Malaysia 11 6.9 2.2 9.2 Khéng bao gi¢
Thai Lan 1.5 1.8 3.0 15 Khong bao gid
Indonesia 1.9 21 3.9 25 Khéng bao gi¢
Viét Nam 2.2 (1.6-4.5) 29 4.4 34 Khéng bao git
Philippines 2.8 >60 (chi phi van hanh = tiét 5.8 ~100 Khéng bao gi¢
kiém)

Hoa Ky 0.46 0.96 11 3.4 Khéng bao gid
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Hoan vén theo vuing Tdi kiém Al hoan vén trong vai thang & My, Pai Loan va Tham Quyén va 1-3
nam & Déng Nam A; nap liéu cobot tinh bing nam.

[} ([ ]
tai kiem Al cobot AOI mgi )
RMB 50k/day chuy@p liéu QC bang mé

My ° qi 0.46 0.96
bai Loan [ ) i [ 0.53 2.6
Tham Quyén ® ° 0.65 3.3
Quang Bong hang 2 [ i () 0.74 3.9
I
Malaysia i. () 11 6.9
Thai Lan i ° ° 1.5 1.8
Indonesia i L) ° 1.9 21
Viét Nam i ® ® 2.2 29
Philippines i [ -® 2.8 >60

1yr

canh tay chi dé nhat tam 16i: khéng hoan vén 6 moi viing

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

Moi gid tri déu Ia udc tinh tif cac dau vao & trén. PO nhay: gidm mot nlia s6 ngudi tiét kiém thi moi thdi gian hoan vén
gan nhu gap ddi; chay mét ca thi (b)-(d) gap déi; khau hao 100% nam dau 6 My rut ngdn hoan vén khoang 20%,
trong khi thué quan véi thiét bi Trung Quéc, Nhat Ban hodc Han Quéc kéo dai khoang 10-40%; trg cap dia phudng
15% & Trung Quéc rat ngén khoang 15%. T6i khdng tim thay khao sat ddc 1ap nao vé ngudng hoan vén cla ngusi
mua; nha cung cap noéi AOI hoan vén “thusng trong 9-18 thang” (Averroes) va ca Siemens tuyén bd tdm thang
vendor claims . TOi dung médt va hai nd&m lam muc sang loc. Mé hinh bé qua Igi ich chat lugng (bao hanh, hang tra) va
chi phi nghi viéc va dao tao, nén né la than trong.

Phan phan truc giac cua “phat hién va gap” la lao ddng ndm & ra soat, khéng phai & viéc lay vai tam mach NG that

ra khoi day chuyén. G 15 gidy xUf Iy mbi tdm NG  estimate :

Tam moi ca Ty lé khuyét tat Thdi gian gap mobi ca 12 gid

1,000 1% 2.5 phut 0.003
2,000 5% 25 phut 0.035
4,000 10% 100 phut 0.14
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Kiém tra thi giac bang Al va canh tay robot trong cac nha may dién tu - 2026

Vi sao nhat tam 16i khéng hoan vén Trén 90% ty I€ dat Ian dau, nhat chi chiém 0.003-0.14 ngudi
moéi ca.

nhan lyc tiét kiém(FTE, thang log)

I nhan luc tiét kiém mai giai phap

oD N S 2.0 FTE

Ttram x 2 ca

Eem A S 1.0 FTE

méi day chuyén

I nhat tdm NG: nhan luc mdi ca 12 gié

Koootamiea 191197 S 0.4 FTE

100 min méi ca

2000t/ ca - 3 N 0.035 FTE

25 min méi ca

1,000 tam/ca - 1% D 0.003FTE

2.5 min méi ca
0.001 0.01 0.1 1

Nguén: Udc tinh cla tac gia

Trudng hop cd sé (2,000 tdm mébi ca, 5% khuyét tat, hai ca) 1a 0.07 ngusi, dang gia khoang 6,000 RMB mét ndm &
Tham Quyén, thap hon chi phi van hanh hdng ndm khoang 12,000 RMB cla céanh tay, nén né khéng bao gi hoan
vén & bat ky dau; ngay ca trudng hgp té nhat (4,000 tdm méi ca, 10% khuyét tat) cling mat khoang 13 ndm & Tham
Quyén va 9 nam & My estimate . Néu nbi lo 13 diing day chuyén dé gép, mot bd tach NG hoic bang tai dém tiéu
chuén giai quyét ma khéng can canh tay. Ngusi trong nganh néi “trén 90% ty 1é dat ngay 1an dau, hay ding day
chuyén va lay tdm mach ra bang tay”, va diéu dé ding cho viéc gap, nhung khdng dung cho kiém tra. Thiét ké san
phdm trén mot day chuyén SMT do dé 1a “kiém tra cong danh dau hodc tach dong”, véi canh tay robot danh cho
nhiing noi moi linh kién déu dudc xu ly (nap dé ga kiém tra, xUf ly khay va bang dan, déng goéi), ndi kiém tra trg thanh
mot tién ich bd sung gan nhu mién phi va kich ban (c) ap dung.

© Trd cap, thué va thué quan dich chuyén hoan von 15-25%, nhung khong dai thi hang

Trung Quéc dai luc: hé trg chu yéu ha chi phi tai chinh; may don hiém khi du diéu kién truc tiép. Mot trg cap lai
vay quéc gia tra 1.5 diém lai suat cho t6i da hai nam trong 14 chudi uu tién (Yicai) verified , khoang 9,000 RMB trén
mot may 300k RMB; thudng nang cép t6i 20% cuia Quang Bong can mét du an da dang ky vdi it nhat 7 triéu RMB
thiét bi m&i va loai trit Tham Quyén (Guangdong rules), va Béng Quan thuc chi 4.42% vao thang 7 ndm 2026
(Dongguan allocation)  single source, primary . MOt thiét bi kiém tra Al chi dugc phé duyét la thiét bi “cé phan mém di
kém" bén trong du an da dang ky cta ngudi mua, nén trudng hop cd sé gia dinh khéng trg cap.

Pai Loan: vu dai danh cho ngudi mua. Theo diéu 10-1 clia Pao luat B&i méi Cong nghiép, stia déi thang 5 nam 2025
dé bao gdém Al, ngudi mua c6 thé khau trif 5% chi tiéu 2025-2029 cho may méc théng minh méi hoac Al (bao gébm
kiém tra dua CNN/DNN) vao thué thu nhap ndm dd, hoac 3% médi ndm trong ba ndm (Statute, credit rules) verified ;
céc khoan tai trg phia nha cung cap déng véi von dai luc (MOEA) single source .

Pong Nam A: chi Malaysia va Thai Lan thudng cho viéc mua tu dong héa. Phu cép von tu dong héa 200% cua
Malaysia trén 10 triéu RM dau tién dang gid khoang 24% capex cho mdt ngusi mua c6 1ai (MIDA, PwC Malaysia)
verified ; BOI ctia Thai Lan mién thué ba nam t8i 50-100% khoan dau tu nang cap, tran cao hon khi c6 nha cung cép
ty ddéng héa Thai Lan tham gia (BOI) single source, primary , Nnén vao Thai Lan t6t nhat 14 v8i mdt nha tich hop dia
phuong. Viét Nam, Indonesia va Philippines thudng cho viéc xay nha may hon la mua tu dong hoéa (Vietnam Law
Magazine, PwC Philippines).
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Hoa Ky: khau hao rut ngan hoan véon; thué quan kéo dai. Tai san mua sau ngay 19 thang 1 nam 2025 dugc khau
hao 100% vinh vién nam dau, khoang 21% la chan thué lién bang cho ngusi mua cé lai (IRS Notice 2026-11) single

source, primary ; diéu tra Section 232 vé robot va may moéc céng nghiép két thuc ngay 28 thang 10 nam 2026 bang
dam phan thay vi thué mgi, sé danh gia lai trong 180 ngay (White House, Mayer Brown) verified . Lap rap cudi tai
Dong Nam A cét phu phi trén canh tay va thiét bj dang AOI tif khoang 37.5-40% xuéng 10-15% (Chuong 1).

Anh hudng dén hoan vén

Khu vuc Céng cu chinh cua ngudi mua
Trung Quéc dai Trg cap lai vay 1.5 diém t6i da hai ndm; thusng nang cap cép tinh va thanh pho Khoang 0-5% cho may don;
luc (Quang Doéng can dy &n dang ky =7 trieu RMB; Dong Quan thuc chi 4.42%); bién  4-15% trong du &n 16n

phap Tham Quyén 2026-2029 (muc chua céng khai)

PaiLoan Khau trif Dao luat §10-1, 5% hodc 3% x 3 ndm Ngén haon khoang 5%, néu
ngudi mua nop du thué

Malaysia Phu cap vén tu dong héa 200% (10 triéu RM dau) Ngén hon khoang 15-25%
cho ngudi mua co lai

ThaiLan Mién thué ba nam BOI t&i 50-100% khoan dau tu Ngén hon khoang 15-25%
cho ngudi mua c6 lai ngoai ky
mién thué

Viét Nam, Uu dai thué thu nhap cho xay nha may; khau hao thiét bi thém 20% & Philippines  Gan nhu khéng c6 cho mua tu

Indonesia, ddéng hoa daon |é

Philippines

Hoa Ky Khau hao 100% nam dau; thué téng hgp =37.5-40% trén thiét bj san xuét tai dai Khau hao ngén hon #20%;

luc thué quan dai hon ~10-40%

Thué My véi robot, AOI va may tinh bién Tay san xuat & Trung Quéc dai luc chiu ~40%, xuat tir
Dong Nam A hodc PaiLoan 10-15%.

® Trung Quéc dai luc Viét Nam, Thai Lan, Philippines @ Malaysia, Indonesia @ Dai Loar
téng thué vao My(MFN + muc 301 + muc theo nudc 2026; thang 11/2026)

40%
40% 37.5%
30%
25%

20%

15%

12.5% 12.5%
10% 10% 10%
10%
0%
canh tay robot dung cu va camera kiéu AOI may tinh Al bién
HTS 8479.50 9031.49.90 - 8525.89 847150 - 8471.80

Nguén: USITC biéu thué chuong 99; Federal Register; USTR(thang 11/2026)

Theo khu vuc: 8 Trung Quéc dai luc, mdt hdp ra soat Al hoan vén trong vai thang va mét cum cobot trong 1.3-1.5
nam, trong khi mdt AOI méi mua chi dé cét lao dong mat 3-4 nam va phat hién-va-gap tich hgp 4.5-5.3, ca hai déu
VUGt muc sang loc hai ndm. Pai Loan lam tét han Tham Quyén déi chut (0.53 ndm cho ra soat, 1.1 cho cum cobot),
va tuyén dung & dé khé han. G Malaysia va Thai Lan, mét hdp Al mat 1-1.5 ndm va moét cum cobot 2-3, nhanh han
khoang 15-25% vdi uu dai thué dia phudng cho ngusi mua cé 13i. G Indonesia, Viét Nam va Philippines, chi mét hop
Al rat ré méi hoan vén trong 2-3 ndm; nhu cau & dé dén nhiéu hon ti yéu cau chat lugng cua khach hang va thiéu
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Kiém tra thi giac bang Al va canh tay robot trong cac nha may dién tu - 2026

hut lao déng. G My, moi lua chon tri canh tay gdp bd thuan tiy déu hoan vén trong 0.2-3.4 ndm, véi thué quan,
danh gia lai Section 232 va chiing nhan NRTL Ia cac bién chinh.
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Thi truéng va canh tranh
05 Thi truong, canh tranh va cach ngudi mua thanh toan

© Quy ma thi trudng: cac con s6 cong bd chénh nhau nhiéu 1an; chi dém tif dudi 1én 1a hitu ich

Moi con s6 thi trudng phai dugc doc cung pham vi ctia né. Thj trudng thi gidc may cua Trung Quéc 1a 1815 ty RMB
va0 nam 2024 (Zhiyan) verified , vGi dién tif 3C 14 ngudi mua I8n nhat; cac udc tinh toan cau vé thi gidc may chénh
nhau khodng ba lan va vé AOI khoang 6.5 lan (MarketsandMarkets, Vision Systems Design/Interact Analysis,
Zhiyan). Tinh t& dudi Ién tif doanh thu ciia Koh Young, TRI, Jutze, Sinic-Tek va ViTrox, thiét bi kiém tra SMT toan cau
G muc $1-2ty estimate .

Khéng c¢6 thi trudng ddc 1ap cho “phan mém kiém tra thi giac Al". Cac con sb céng bd chénh nhau han mudi 1an va
déu bao gébm phan cting hoéc dich vu:

Pham vi Pon vi cong bod Con so

“Phat hién khuyét tat céng nghiép Al” toan Cong ty khéng néu tén, qua $2.66 ty nd&m 2025, CAGR 8.6% dén 2035, dién tu

cau (hep, loai trif phan ciing thi giac) blog iFactory 34%

“Kiém tra thi giac Al" toan cau Mordor Intelligence $3.76 ty nam 2025, $12.8 ty nam 2031, CAGR
22.67%

“Kiém tra thi giac Al” toan cau (chu yéu phan Astute Analytica ~$32.66 ty ndm 2025

cung)

“Kiém tra Al" toan cau (dich vu kiém thir va MarketsandMarkets $18.92 ty nam 2024

chiing nhan; khdng so sanh dudc)

“Kiém tra chat lugng Al céng nghiép” Trung IDC, du bdo nam 2022 $958 triéu nam 2025 (6.2 ty RMB), 91.5% trong
Quéc truyén thong, dién ti va hai nganh khac

Nguén: (iFactory, Gll/Mordor, GlI/Astute, MarketsandMarkets, IDC) mdi ngudn single source, chi yéu la tém tit bao céo tra phi .
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https://www.chyxx.com/industry/1226374.html
https://www.marketsandmarkets.com/PressReleases/machine-vision-systems.asp
https://www.vision-systems.com/cameras-accessories/article/55290772/when-will-growth-return-to-the-machine-vision-market
https://www.chyxx.com/industry/1266616.html
https://ifactoryapp.com/ai-vision-camera/ai-industrial-defect-detection-market-2-7b-2025-growing-8-6-cagr
https://www.giiresearch.com/report/moi2097464-ai-powered-visual-inspection-market-share-analysis.html
https://www.giiresearch.com/report/ast2058333-global-ai-vision-inspection-market-by-component.html
https://www.marketsandmarkets.com/Market-Reports/ai-inspection-market-121885868.html
https://www.idc.com/?p=104624

Quy mb thi trudng chénh nhau hon musi lanChi pham vi hep va dém tir dudi Ién mdi hiu ich cho

quyét dinh.

RMB 100M(thang log; USD theo 6.7188)

| quy mb thi trudng cong ba(quy RMB, pham vi khac nhau)

Astute Analytica
kiém tra thi giac Al toan cau, chu yéu phan cing(2025)

MarketsandMarkets
"Al kiém tra" toan cau = dich vu kiém dinh, khéng so sanh dugc(2024)

Mordor Intelligence
kiém tra thi giac Al toan cau(2025)

pham vi hep(qua blog)
hién 16i Al céng nghiép toan cau, khdng gém phan cuing thi giac(2025)

IDC(du bdo nam 2022)
kiém dinh Al céng nghiép Trung Quéc(2025)

| ti dudi Ién: gan thém tai kiém Al bén thi ba tai dailuc

thi trudng mét lan
mdi ndm theo ctfa sé 5 nam

dang ky day du, méi ndm

T ~2,194

1,271
P =253
T, =17
I =62
] 1.05-7.05
|| 0.21-1.41

0.26-2.35
0.1 1 10 100 1,000

Ngudn: Mordor Intelligence, Astute Analytica, MarketsandMarkets, IDC(2022), iFactory; udc tinh tif dugi 1én cua tac gia

Tinh ti dudi 1én, chi cé mot dém cong khai vé day chuyén SMT: New Venture Research udc tinh khoang 73,231 day
chuyén toan cau ndm 2020, 47% trong s6 dé & Trung Quéc (19% nam 2000), khoang 70% cao cép va 30% cap
thap (EMSNow, NVR SMT2020 summary) single source, 2020 ; NVR nay thudc IPC va d liéu mdi hon 1a tra phi (NVR).
Tang trudng 3-5% mot nam vdi ty trong Trung Quéc 40-47% cho khoang 87,000-98,000 day chuyén toan ciu nam
2026 va 35,000-46,000 & Trung Quéc dai luc (co s3 40,000) estimate .

DETTRZT Thap Cd sé

Day chuyén SMT Trung Quéc dai luc 35,000 40,000

(2026)

Ty trong chua c6 ra soat Al 75% 80%

Ty trong bén thu ba cham té6i dudc 40% 50%

(khong ndi bo, khong bi rang budc véi Al

OEM, tra dudc tién)

Day chuyén cé thé phuc vu 10,500 16,000

Gia mét 1an méi day chuyén 10k RMB 20k RMB

Thi trudng mét lan c6 thé phuc vu (co 105 triéu 320 triéu

sd lap dat) RMB RMB

Ma3i nam trong cifa sd =5 nam 21triéu RMB 64 triéu

RMB

Thué bao (2.5k / 5k / 10k RMB méi day 26 triéu 80 triéu

chuyé&n méi nam, ap dung day du) RMB mét RMB mét
nam nam

Cao

46,000

85%

60%

23,500

30k RMB

705 triéu
RMB

141 triéu RMB

235 triéu

RMB mot
nam

Ca s& NVR 2020 x tang trudng x ty trong

Clra s6 nang cap, bén dudi

Gia dinh: #30% day chuyén cap thap cong mot
s6 day chuyén cao cap da thudng hiéu, loai tri
tu xay kiéu DBG

Tich

Bac thang gia va tran (Chucng 4)

Tich

Clra 6 thu hep 8-12% mét ndm

Méc neo phi hang n&dm kiéu Baidu
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https://www.emsnow.com/?p=18013
https://newventureresearch.com/wp-content/uploads/SMT2020-1.pdf
https://newventureresearch.com/?p=4548

Kiém tra thi giac bang Al va canh tay robot trong cac nha may dién tu - 2026

Tu dudi lén: 40,000 day chuyén - 16,000 phuc vu dudc > *RMB 320M mat lanNgdch tai kiém Al
bén thi ba & Trung Quéc dai luc cé that nhung nhé.

. )
day chuyén SMT Trling Quéc phuc vu dugc thi truéng mét lan clia s6 5 nam
. x 80% %x 50% . x RMB 20k + =5 nam
40,000dong| | 16,000dong| ————» BGWEPLITR T BRIV
chua Al: 75-85% RMB 10-30k mét 1an thu hep 8-12%/nam
35k-46k tiép can dugc: 40-60%| 10.5k-23.5k RMB 105-705M RMB 21-141M
- ~—

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

Nguén: NVR(cG s 2020); udc tinh cla tac gia

Tat ca déu 14 udc tinh; ca ty trong lan gia déu chua dudc do cdng khai. Manh dat ngach chi dang 0.3-2.3% mdt nam
so v8i du bao cla IDC cho toan bd kiém tra chat lugng Al cdng nghiép cua Trung Qudc ndm 2025 (khoang 6.2 ty
RMB). Mét ngudi méi gianh 2-5% s6 day chuyén cé thé phuc vu c6 sé trong ba ndm sé cé khoang 320-800 day
chuyén: téng 6.4-16 triéu RMB & 20,000 RMB méi day chuyén, khoang 2-5 triéu RMB mét ndm, hodc 1.6-4 triéu
RMB doanh thu dinh ky mét nd&m & 5,000 RMB méi day chuyén estimate . DU cho mét dan vi kinh doanh bén trong
mot cong ty, khéng du cho mdt cong ty doc 1ap quy mé venture. Méi 1,000 day chuyén |3p d&t 6 Pai Loan, Péng
Nam A hodc My dang khoang 3-15 triéu RMB mét |an & gia dai luc; gia cao hon & Pai Loan va My, nhung ngusi mua
G do6 thudng dung AOI 3D OEM co tuy chon Al estimate .

@ Cifa s6 nang cap la khoang nam nam

Khéng hang AOI nao céng bé tudi tho may; cac cong ty EMS khau hao thiét bi trong 3-10 nd&m (DBG 2025 annual
report), va AOI cli mat cap nhat phan mém va phu tung sau khi hét vong dsi (I-Connect007)  single source . Tdi dling
8-12 ndm (cd sé 10).

3 1.0-1.65 AOI ndi tuyén mbi day chuyén, dai luc cé khoang 35,000-78,000 AOI ndi tuyén dang hoat déng (co sé
khoang 55,000), nhat quan vdi cac 16 hang da biét (Circuits Assembly, Sinic-Tek 2025 annual report). Khéng nguén
nao do bao nhiéu chay ra soat Al; gia dinh may ndi dia da cung cap tinh nang nay ti khoang 2023 va 40-60% 16
hang gan day dung né, khoang 26,000-66,000 AOI ndi tuyén & Trung Quéc dai luc (co sé khoang 44,000) khdang
chay Al estimate . Néu moi may mdi gi déu xuat xudng c6 Al, nhédm dé thu hep 8-12.5% mét ndm: 51-66% con lai
sau ndm nam va 34-51% sau tdm nam, nhanh hon néu cac hang AOI day nang cap Al cho may mdi han. Phan 16n ca
hoi roi vao khoang nam nam téi, vGi cac EMS quy md trung binh chay AOI 2D ndi dia ci, da thudng hiéu va khong
c6 16 trinh nang cap Al 6 phan 16i.
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http://static.cninfo.com.cn/finalpage/2026-04-28/1225216082.PDF
http://static.cninfo.com.cn/finalpage/2026-04-28/1225216082.PDF
https://iconnect007.com/article/148004/smart-automation-when-its-time-to-replace-smt-equipment/148001/smt
https://www.circuitsassembly.com/ca/current/30340-koh-young-technology-celebrates-delivery-of-13-000th-inspection-system.html
http://static.cninfo.com.cn/finalpage/2026-03-20/1225019406.PDF

Cifa s6 cai tao khoang nam namAO! inline khéng Al thu hep 8-12.5% méi nam khi bj thay hodc
nang cap.

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

S ita 56 chinh: =5 na co sé lap dat
cla so chinh: %5 nam .
26-66k may
(ca s& 44k)
4
diéu day nhanh thu hep:

con 51-66% sau 5 nam hang day nang cép Al

3
nhiéu EMS tu xay hon
thay 8% méi nam
2
thay 12.5% méi nam
1 con 34-51% sau 8 nam
0
0 1 2 3 4 5 6 7 8

Ngudn: Udc tinh cla tac gia; cd s Iap dat va thi phan chua xac minh doc 1ap

& Poi thi da manh: manh dat ra soat da bi bao vay

Manh dat ra soat Al dang bi thu hep tif ba hudng. Cac hang dan dau AOI va thi gidc dang xay Al vao cac nén tang
mdi: Jutze da “"hoan toan ap dung thuat toan Al" (Jutze investor relations, June 2026), doanh thu Al céng nghiép
clia OPT tang 96.77% n&m 2025 (OPT 2025 annual report) single source, primary , va ViTrox tuyén bé t6i 95% dd chinh
xac cho ra soat tu déng (ViTrox) vendor claim . C4C nha san xuét I6n tu xay hé théng (iThome). Va cac cong ty Al
dudc dau tu mao hiém ban & quy mé 18n: khach hang cam bién bién cla SmartMore tang ti 65 I&n 251 trong hai
nam (36Kr) single source , Hikvision ban mé hinh Guanlan dé kiém tra (Xinhua), va tich hgp “mét, ndo va tay” da dugc
SmartMore, Hikrobot va Mech-Mind chao ban (36Kr, Securities Star).

EIEED Ném tai kiém bi bao vay ba matChé cho bén thut ba I3 EMS vira va ngéach kiém ma AOI phu yéu.

EMS dau nganh tu xay

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

day la nguéng ban cho EMS hang 1

Al tich hgp san trong AOI clia hang l nha cung cap nén tang

Jutze Al 3D AOI da san xuat, "loai bo tai kiém ngudi Hikvision Guanlan va SmartMore IndustryGPT dan:
& khau kiém tra" tai kiém Al bén thui ba ban

ViTrox V510Ai; Sinic-Tek hgp tac Tencent hang Al dau nganh: doanh thu 2025 RMB 1.086B
may mdi co sdn Al, may cii nhd nang cap 16 rong RMB 991M: chién tranh gia

hép + phan mém gén thém Ién AOI hién cé

chd con cho bén thi ba
EMS vifa(=10-40 day chuyén) cé AOI cii hodc nhiéu hang, khong dugc hang nang cap Al

ngach AOI pht yéu: THT va han tay, phli bao vé, cap/dau néi/FPC, ngoai quan va 6c vit

N ==’

Nguédn: Bao cao ndm Jutze, Sinic-Tek va DBG; tai liéu cong khai Hikvision va SmartMore; tac gia tong hdp
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https://pdf.dfcfw.com/pdf/H2_AN202606011823134661_1.pdf
https://pdf.dfcfw.com/pdf/H2_AN202604021820990786_1.pdf
https://vitrox.com/blog-technologies/post/2025/post-nov-smart-aoi-solutions-backend-assembly-process.html
https://www.ithome.com.tw/news/150443
https://www.36kr.com/p/3726975491259267
https://www.news.cn/finance/20260720/8c4dcb009e9b47448725615388132b3e/c.html
https://www.36kr.com/p/3725275708275077
https://wap.stockstar.com/detail/IG2026092600003353

Khéng gian con lai cho ngusi mdi thi hep: EMS quy mé trung binh véi AOI 2D/3D cii va khéng cé nang cédp Al tu
hang; day chuyén Ian nhiéu thuong hiéu AOI (mét nha cung cap nang cap da hd trg Omron, VI, Koh Young va Mirtec
(Sohu on Hengtianyi)); cac ngach ma AOI SMT bao phl kém, nhu méi han xuyén 16 va han tay, phu conformal, cap,
dau néi va FPC, cung ngoai quan cudi cling va éc vit; va cadc nha may nho khéng du stic mua mét AOI 230-280k
RMB.

Coéng ty niém yét tuong duong gan nhat dua ra canh bao. Weiyi Zhizao, ban thiét bi kiém tra Al va robot, chiing kién
doanh thu 3C giam 79.9% so vdi cling ky trong thang 1-thang 5 ndm 2026, thifa nhan “canh tranh gay gét va ap luc
gia" hoan niém yét Héng Koéng vao ngay 25 thang 10 ndm 2026, va tiét 16 15 du &n cham dut trudc khi hoan thanh,
12 trong s6 do6 la du an robot hién than (Weiyi Zhizao prospectus, postponement notice) single source, primary .
Alnnovation két thiic 2025 véi 29.8% khoan phai thu bi trich 1ap du phong (Alnnovation 2025 annual report). Manh
dat kiém tra 3C ddng duc, va quyén dinh gia theo tiing day chuyén thi yéu.

@ Lgi nhuan nam & phan ciling dugc san pham héa

Vi tri trong chudi Cong ty tiéu biéu va bién gop 2025 Lgi nhuan va thu hdi céng ng

Nén tang thi giac Cognex 66.9% C6 lai; dang thoai von $22M doanh thu bién
thap

Thiét bi AOI/SPI Koh Young 63.8%; TRI 58%; mang 16i OPT 60.85%; Sinic-Tek C6 lai; ngay phai thu 139 (Jutze) dén 247-274

AOI 3D 51.62% (-4.53 diém YoY); thi gidc may Jutze 45.74% (OPT)

Dan hudng thi giac  Mech-Mind 64.6% —

3D

Nha cung cap giai SmartMore 37.3%; Alnnovation #35% Thua 16: SmartMore 16 rong 991 triéu RMB nam

phap thi giac Al 2025, Alnnovation 249 triéu RMB

Cobot Dobot 46.1% Dobot 16 rong 84 trieu RMB; doanh thu UR tu
$326M (2022) xuéng *$232M (2025, du bao)

Tich hgp hé théng Topstar robotics va automation 26.2-36.7% L& rong 245 triéu RMB (2024); ngay phai thu
180-240

Phan cung gia Cap va b diéu khién Jutze 16.5-17.5% —

céng

Nguén: (Cognex, StockAnalysis on Koh Young, Fugle on TRI, OPT 2025 annual report, Sinic-Tek 2025 annual report, Jutze 2025 annual report, Jiemian on
Mech-Mind, 36Kr on SmartMore, Yicai on SmartMore, TMTPost, DoNews on Alnnovation, The Paper on Dobot, The Robot Report on UR, Jiemian on
Topstar).
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https://www.sohu.com/a/914749038_122403668
https://www1.hkexnews.hk/listedco/listconews/sehk/2026/1020/2026102000030_c.pdf
https://www1.hkexnews.hk/listedco/listconews/sehk/2026/1025/2026102500002_c.pdf
https://www1.hkexnews.hk/listedco/listconews/sehk/2026/0416/2026041600591_c.pdf
https://s2.q4cdn.com/773500753/files/doc_earnings/2025/q4/earnings-result/cognex-press-release-q4-25.pdf
https://stockanalysis.com/quote/kosdaq/098460/financials/income-statement/
https://blog.fugle.tw/post/earnings-call-3030-2025-12-19
https://pdf.dfcfw.com/pdf/H2_AN202604021820990786_1.pdf
http://static.cninfo.com.cn/finalpage/2026-03-20/1225019406.PDF
https://pdf.dfcfw.com/pdf/H2_AN202604241821560881_1.pdf
https://m.jiemian.com/article/14942991.html
https://m.jiemian.com/article/14942991.html
https://www.36kr.com/p/3725275708275077
https://www.yicai.com/news/103090527.html
https://www.tmtpost.com/7916111.html
https://www.donews.com/news/detail/1/6483210.html
https://www.thepaper.cn/newsDetail_forward_32864242
https://www.therobotreport.com/teradyne-robotics-lays-off-another-14-of-workforce/
https://m.jiemian.com/article/13968162.html
https://m.jiemian.com/article/13968162.html

Kiém tra thi giac bang Al va canh tay robot trong cac nha may dién tu - 2026

Bién Igi nhuan nam & phan cling san pham héaNén tang thi gidc va hang thiét bi dat bién gép 46—
67%; hing giai phap Al 35-37% va I6.

bién Igi nhuan gép 2025

| nén tang thi giac, thi giac 3D, hang AOI/SPI
Cognex N 66.9%
Mech Mind . I 64.6%

dan hudng thi giac 3D

Koh Young [ 63.8%
OFT I 60.9%

mang chinh

TR e 58%
ST I 51.6°
3D AOI, -4.5 pts YoY 51.6%
e N 45.7%
thi gidc may e
| cobot

Dobol . e 46.1%

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

SO S 37.3%

16 rong RMB 991M nadm 2025

Alnovation I ~35%

16 rong RMB 249M
| tich hgp va gia cong

Topstar I 26-37%

bot & tu ddng héa; 16 rong RMB 245M(2024)

JUIZE N 16.5-17.5%

cap va khéi diéu khién
0% 15% 30% 45% 60% 75%

Nguén: Bao cdo ndm 2025 hodc hd sd phat hanh

M&t ngusi mdi chi gitr dudc bién I6i nhuan bang cach bién kiém tra thanh san pham, thiét bi hodc phan mém; tinh
chinh tiing du &n day bién xuéng khoang 35% vdi thua 16 dai ddng. Co ché cling chéng lai cdng ty nhd: doanh thu
chi dudc ghi nhan sau nghiém thu tai chd, khoadn tra trudc nhd (Jutze, OPT), thi diém thudng mién phi
(A3/Mindtrace), va chu thuong hiéu thudng chi dinh thiét bi kiém tra trén day chuyén clia nha san xuéat gia céng cla
ho.

© Cach ngudi mua thanh toan: 30% khi ky, 60% sau nghiém thu, 10% gili mét nam

Diéu khoan thanh todn ma cac nha may dién tir dai luc dung cho thiét bi kiém tra dudc néu trong 13 hgp déng mua
c6 tén dugc tiét 16 trong thu tra I3i thAm van niém yét cua Sinic-Tek (Sinic-Tek inquiry reply 8-1-1) single source: mét hé

sd gdc, nhiéu ngudi mua déc lap, 2020-2022 :

Ngugi mua (nam) y Nghiém thu Giii lai hodc so6 du
Mot don vi Hikvision 30% trong 15 — 65% trong 30 ngay sau nghiém 5% bao hanh gitr lai tra 12 thang sau nghiém
(2021) ngay thu cudi thu; mot phan tra bang hoi phiéu chap nhan

ngan hang 6 thang+

Nanchang Huagin (2020- 30% trong 10 = 60% & 60 ngay sau nghiém thu 10% sau bao hanh mot nam
2021) ngay lam viéc
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https://pdf.dfcfw.com/pdf/H2_AN202604241821560881_1.pdf
https://pdf.dfcfw.com/pdf/H2_AN202604021820990786_1.pdf
https://www.automate.org/ai/news/free-ai-vision-poc-for-qualified-manufacturers
https://pdf.dfcfw.com/pdf/H2_AN202303301584690578_1.pdf

Ngudi mua (nam) Y Nghiém thu Giil lai hoac sé du

Guangdong Yinuo (2021, 30% trong 10 — 60% trong 30 ngay 10% sau ba thang chay khéng 16i

AOI 3D) ngay lam viéc

Xiamen Hongxin, 30% trong 10 — 60% trong 30 ngay lam viéc sau  10% sau bao hanh mot nam

Jingmen Hongyi (2022) ngay lam viéc nghiém thu cudi, héi phiéu 6
thang

AKM Panyu, Té Chau 30% trong 7— —_ 60% mot thang sau nghiém thu 10% sau 360 ngay

(2021-2022) 10 ngay lam va xuat hda dan, héi phiéu 180

viéc ngay

BYD Precision, Tham — 30% khi  70% sau nghiém thu va xuat Toan bod béng héi phiéu thuong mai 6 thang

Quyén, Hué Chau (2020) dén héa don

Shenzhen H&T (2020) — — 90% sau nghiém thu va xuat 10% sau sau thang st dung khéng 16i
héa don

Cac ho so goc khac cho thay cung cau truc: cac dy an I16n cua Mech-Mind tra 30% khi ky, 30% trudc giao hang,
30% sau nghiém thu va 10% gilf bao hanh trong 12-15 thang (Mech-Mind prospectus); GKG noi khoan gil lai trong
nganh thiét bi thudng 1a 5-10% hdp dong, tra mdt nam sau nghiém thu (GKG inquiry reply) single sources, primary -
Chuan muc, vay, la khoang 30% khi ky (20-30%, béng khéng 6 mét s6 nha may nhu BYD), 60-65% sau nghiém thu
(trd 30-60 ngay sau, thudng bang héi phiéu ngan hang hoac thuong mai sau thang, tri hoan thém ndia nadm tién mat
dung dudc), va 5-10% giif lai 3-12 thang (12 thang phé bién nhat) verified trén nhiéu hgp déng .

Ngudi mua tra thé nao30% khi ky, 60% sau nghiém thu, 10% giit mét nam: nhan du mat 2-3 nam.

yiai doan du an lap dat bao hanh(thudng 12 thang)

chinh hién trudng 6-13 tuan; da gui chua nghiém thu ~143-158 ngay

tién mat Iy ké giif lai 10% trong 12 thang

100% 60% sau nghiém thu 30-60 ngay T 1
90%

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

30% khi ky
30% (r—

0%
0 6 12 18 24 30
thang sau ky

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

Ngudn: Tra I5i hoi dap Sinic-Tek, Mech-Mind, GKG, JT va khac; sc db diéu kién thudng, thai gian udc tinh

Nghiém thu va chay thit chdm va do ngusi ban tra phi. Hang da giao nhung chua nghiém thu cla Sinic-Tek mét
khoang 143-158 ngay dé quay vong, vi khach hang EMS va thuong hiéu 18n can kiém tra tich hgp toan day chuyén
va mot dgt chay thir kéo dai (Sinic-Tek inquiry reply 8-1-2); cac du an Al ciia Weiyi mat 4-8 thang ti danh gia dén
trién khai (Weiyi Zhizao prospectus) single sources, primary . Khéng c6 di liéu chuyén déi cho thi diém ra soat Al;
Sinic-Tek chi chuyén déi khoang 18-19% may demo truc tiép thanh doanh s6. T6i 1ap ké hoach & mic mét trén ba
dén mot trén nam cho thi diém mién phi va khoang 80% cho thi diém tra phi sau sang loc estimate .

49


https://www1.hkexnews.hk/listedco/listconews/sehk/2026/0824/2026082400018_c.pdf
https://pdf.dfcfw.com/pdf/H2_AN202109131515977938_1.pdf
https://pdf.dfcfw.com/pdf/H2_AN202303301584690579_1.pdf
https://www1.hkexnews.hk/listedco/listconews/sehk/2026/1020/2026102000030_c.pdf

Cong ty Mo hinh kinh doanh Ngay doanh thu ton dong

Sinic-Tek (2025) Thiét bi cé dat coc ~57 (*112 gém héi phiéu)

Mech-Mind San pham tiéu chuan qua nha tich hgp 59-99

Jutze Thiét bi AOI ~139

Alnnovation (2025) Du an Al %137 cubi ndm, vai 29.8% trich ap du phong
Weiyi Zhizao Thiét bi theo du an 188-319

OPT Linh kién thi giac 247-274

Ngudn: cac bao cdo thudng nién va ban cao bach & trén; khoan phai thu (gém tai san hgp déng) + doanh thu x 365 primary + estimate .
FTFTE S6 ngay phai thu ton dongSan pham chuan 51-99 ngay; thiét bi theo du an 188-319 ngay.

s6 ngay phai thu tén dong
gi6i han dé hgp déng =200 ngay
Sinic-Tek

|
thiét bj c6 dat coc(2025) e i 51(gém 112 héi phiéu)
|
in phadm chuén quahflwigrt]igl:]ﬂrlwr;?) — i 59-99
i :
du an Al; suﬁlgigr:\gag.lg‘;: i =137
|
thiétJbLilfAZ; i =139
o |
Thié\{v ;'Eﬂe%hd'jaég ;— 188-319
|
thanh phan mg?az i -G 247-274
0 60 120 180 240 300

Nguén: H6 sc cong ty; phai thu(gdém tai san hgp déng) + doanh thu x 365

Gidy phép ra soat Al ban qua hang AOI hodc nha tich hgp nén thu héi nhu muc 60-100 ngay cla Mech-Mind; ban
du an truc tiép nhu muc 190-320 ngay cla Weiyi. Gop thanh dong thsi gian tién mat: thi diém mién phi mét dén ba
thang, phé duyét tai mét ODM I8n tSi khoang musi hai thang, xay dung, giao hang va nghiém thu ba dén bay thang;
30% vé cung don hang, 60% khoang bén dén chin thang sau do va 10% cubi cung khoang 16-21 thang sau dé. Tu
thi diém dau tién tai mot EMS 16n dén thanh toan day du c6 thé mat hai dén ba nam; EMS quy mé trung binh khéng
dau thau chinh thic cé thé rut ngdn phé duyét xuéng vai tuan estimate . Tiéu chi nghiém thu trong cac hdp déng
dudc tiét 16 chi bao phu tich hgp toan day chuyén, théng lugng (mét du &an Dai Loan yéu cau 100 chiéc méi gid) va
vai thang chay khéng 16i; khéng hgp déng nao quy dinh ty I& lot Iugi hay canh bao gia (Anda inquiry reply) single
source, primary . Ti@u chi nghiém thu bang van ban cho ra soat Al phai dugc thoa thuan trudc khi thi diém.

& Bon kiéu mau that bai

Céc that bai dugc ghi nhan roi vao bén kiéu mau: giao hang trudc khi san phdm dang tin cay (Rethink (The Robot
Report)); mdt I16p phdn mém trén phan cling cta hang dan dau ma hé sinh thai cla hang dé sau nay thay thé
(READY Robotics (The Robot Report)); hét tién & day chu ky (Dextrous Robotics (Robots & Startups)); va cac céng
ty md hinh két thic bang acqui-hire (Covariant (GeekWire)). Cac bai hoc: san phdm hoa trong pham vi hep thay vi
tinh chinh tling du an; gilr vén luu ddng cho doanh thu theo nghiém thu va thu hdi céng ng dai; cung cap dich vu dia
phuong cho nha may chay 24 gi&; va diing mé rong trudc khi san pham dugc ching minh.

50


https://pdf.dfcfw.com/pdf/H2_AN202607121826911472_1.pdf
https://www.therobotreport.com/rethink-robotics-shuts-down-again/
https://www.therobotreport.com/rethink-robotics-shuts-down-again/
https://www.therobotreport.com/ready-robotics-maker-of-forgeos-shuts-down/
https://robotsandstartups.substack.com/p/this-is-why-hardware-is-hard
https://www.geekwire.com/2024/amazon-hires-covariant-founders-inks-licensing-deal-with-robotics-ai-startup-in-latest-reverse-acquihire-deal/

@ Thoi diém: kiém tra khéng dudc Igi gi tif chd dgi; phan ciling canh tay ré hon

Céc 1ap luan cho viéc chd dgi thi yéu. Phan cling khéng ré hon trong 2026: cac hang robot tang gia 5-15%, mét sb
san pham 25-50% (Sina Finance) single source , Va cac bd NVIDIA tang lan thd ba (36Kr). VLA cép san xuéat sé
khéng dén trong cta sé nay (IFR, Instrumental). Trong khi d6 méi 1an thay AOI lai loai bd mét muc tiéu nang cap va
mai 1an trién khai Al OEM lai khoa dif liéu va quy trinh ctia mét day chuyén; nang luc mé hinh dang bi hang hoa hoa,
va thi khan hiém [a quyén tiép can nha may va dii liéu nha may da gan nhan. Hé trg dia phuong ciing cé cua sb:
quy téc “thanh phé tién phong Al" 2026 cuia Tham Quyén, véi téi 2 triéu RMB cho du &n trinh dién (ng dung Al va
phiéu mua md hinh chi trd 30% giao dich mua, chay dén ngay 30 thang 6 nam 2027 (Yicai, May 2026) diéu khoan
single source .

Thu van dang ré di nhanh 1 robot hinh ngusi va ban tay khéo 1éo (ban tay giam ti khoang 50,000 RMB xuéng dugi
10,000 trong hai ndm (Sina Finance)), va cobot nhap mén khi ¢ cau san phadm dich xuéng; diéu dé ung ho viéc
hoan phan hién than, khéng phai phan kiém tra. Téng thé: kiém tra ngay, nhu mét san pham hep; cum robot ngay,
qua dai tac va tich hgp; Al hién than sau, chi véi mot tram R&D hém nay.
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https://finance.sina.cn/2026-10-03/detail-initxfyp6561576.d.html
https://www.36kr.com/p/3924814155404933
https://ifr.org/img/worldrobotics/Executive_Summary_WR_2026_-_Industrial_Robots.pdf
https://instrumental.com/resources/build-better-news/foxconns-humanoid-push-will-start-small-in-houston-engineer-says/
https://www.yicai.com/news/103181485.html
https://finance.sina.cn/2026-10-03/detail-initxfyp6561576.d.html

Kiém tra thi gidc bang Al va canh tay robot trong cac nha may dién ti - 2026

CHUONG 06 (] o

T [

Al hién than

O 6 Al hién than: trudc tién né thay doi cach robot dudc
day, sau d6 la cach chiing di chuyén

© Piéu dang thay doi la nhan thiic va lap trinh; chuyén dong van mang tinh xac dinh

Moi hang dan dau canh tay robot gi& déu tiép thi “Al vat ly", nhung thir da xuat xudng rai vao ba I8p: nhan thic hoc
dudc khéng can day (Al Masterless Vision cia FANUC, xuat xudng thang 1 nam 2027 (FANUC); Iua chon cam nam
b&ng no-ron ctia KUKA (KUKA)); cac mé hinh 16n viét chuong trinh va 1ap ké hoach nhiém vu (iiQWorks.Copilot cla
KUKA, canh bao réng ma do Al sinh nén dugc xac thuc trong ban sao sé (KUKA): Yaskawa vSi Gemini Robotics-ER,
ngi “Al sinh quyét dinh lam gi” va robot quyét dinh “di chuyén thé nao” (Yaskawa)); va cac nén tang tinh toan va di
liéu (Al Accelerator ctia UR v6i Jetson Orin (Universal Robots)) vendor claims . Khdng hang dan dau nao céng b6 ty Ié
thanh céng san xuat cho cac tinh ndng Al ciia minh, va cac hang din dau Nhat Ban hdp tac véi Google, SoftBank,
Microsoft va cac bén khac thay vi tu xay VLA frontier (FANUC news index): I18p chinh sach hoc dugc sé dén tu cac
cdng ty md hinh, canh tay va bd diéu khién da chiing nhan thi tif cac hang canh tay.

Ngan xép Al embodiedMé hinh I6n Iap ké hoach ngoai tuyén, chinh sach nhé chay trong cell,
chuyén déng va an toan gii tat dinh.

lam gi, béng chiing dén dau thang thdi gian - ai ndm

s ~N
mé hinh frontier(ngoai tuyén) ® giay dén phit
Viét/slta chuang trinh robot ngoai tuyén, déi mau, giai thich 16i
viét lai chuong trinh ABB RAPID & 77-99.7%, phat hanh sau mé phéng d dai gia mé hinh
| vong diéu khién chi 0.2-0.4 Hz: khéng vao thsi gian thuc

e R
ACT, chinh sach diffusion, VLA nho (® chunk hanh déng 100-300 me
tram cé cau tric cé dé ga 90-99.4%
chip bién: Jetson Thor, D-Robotics RDK, Ascend, Rockchip d hang chip - hang robot
\ J
e ~
o > - b diéu khién robot . ;
diéu khién chuyén : ) ] @ cap mili gidy(thdi gian thuc ca
quy dao, servo, diéu khién Iuc, phat hién va cham >83 Hz)
L2 maé tat dinh; chinh sach hoc chi dat muc tiéu d hang robot
\ J
( ~N
. PLC an toan, may quét, gidi han luc va téc do - ‘
an toan ' yquet, g R : @ thdi gian thuc ciing

chiing nhan theo I1SO 10218-1/-2:2025 va quy tac dia phucng
L1 khéng ML trong chiic nang an toan: EU danh gia notified body ti 20/1/2027 d robot chiing nhan + nha tich h

cd hdi ctia doanh nghiép nhé & tich hgp va phan ciling cam bién: dua nhan thiic hoc va chinh sach nhé vao cell robot da chiing nhan, tiing tram m

Nguén: Téng hgp cua tac gia(Chuong 3 va 6); 1ISO 10218:2025; Quy dinh may méc EU

@ Cach cong viéc phi cau truc, linh hoat, 16 nhé bao xa: tram cé cau tric trong 1-3 nam, lap
rap linh hoat 5+

Céc con s6 nha may thuc da bat dau xuat hién, nhung chiing do nha cung cap bao céo, hep va ti cac tram cé cau
trdc. Tam robot hinh ngudi clia AgiBot trén day chuyén kiém tra cudi may tinh bang cla Longcheer ghi nhan 64,828
nhiém vu 6 99.99% trong hon 64 gid (AgiBot, Yicai Global) vendor va khach hang , nhung day la céng viéc phuc vu ma
mot canh tay truyén théng cé thi giac cé thé lam. UBTech néi Walker S2 cua ho lam viéc 6 30-50% hiéu suat con
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https://www.fanuc.co.jp/en/product/new_product/2026/202610_robot_aimasterlessvision.html
https://www.kuka.com/en-de/future-production/artificial-intelligence-automation
https://www.kuka.com/en-de/future-production/artificial-intelligence-automation
https://www.yaskawa-global.com/newsrelease/news/179679
https://www.universal-robots.com/products/ai-accelerator/
https://www.fanuc.co.jp/eindex.html
https://agibot.com/article/231/detail/83.html
https://www.yicaiglobal.com/news/chinas-agibot-ships-15000th-humanoid-robot-completes-live-tablet-quality-inspection-test

ngusi (Irish Times/FT) single source . 11 thang cla Figure 02 tai BMW Spartanburg tao ra cac con s6 khdi lugng
(1,250+ gi&, 90,000+ linh kién), trong khi cac con sé chu ky, thanh céng va can thiép 1a muc tiéu, khéng phai két
qua (Figure, BMW Group) verified, chi ti s . Nucleus ndi khoang 40% video nha may cua ho 13 diéu khién ti xa
(Interesting Engineering) vendor claim , va mot diéu tra cla Reuters trich khoang 20% san lugng cla mét céng nhan
cho mét s6 robot hinh ngudi Trung Quéc (Notebookcheck) single source . Khéng trién khai ndo céng b6 déng thsi ty
|& thanh céng, thdi gian chu ky va ty 1& can thiép, va khéng trién khai nao dugc kiém toan, nhung chinh ba thi d6 13
nhiing gi mét phép tinh hoan vén can.

Can thiép hoac diéu Thai gian hoat dong  Ludt chay
Trién khai Ty 1& thanh céng khién tu xa hoac khoang 16i khéi lugng
Figure 02 @ BMW Chi muc tiéu Chimuc tiéeu  Chi muc tiéu (0 mdi ca) Khoéng tiét 16 (diém 1,250 h
Spartanburg (>99% méi ca) (84 s) 16i 1a dau céng tay)
Agility Digit @ GXO 100,000
thung

Apptronik Apolio @
Mercedes-Benz

Agile ONE @ Audi

Nucleus (nha may khéng ~40% diéu khién tu xa =2 h video
néu tén) (phuong phap khéng tiét
1)
AgiBot G2 @ Longcheer 99.99% trong 18-20 s méi M6t 16i truyén théng, 64+ h
64,828 nhiém vu budc ~2 phut khéi phuc
Cum lai Neuromeka 322/324 Cham han 324 chu ky

ngugi 12.8%

Physical Intelligence 0.6 96.4% ty dong trong mot Mot ca
tai dia diém khach hang ca

Ngubdn: chuong nay va Chucng 3 chu yéu vendor claims .

Piéu trién khai robot trong nha may thuc su cong boDPa sé chi cong bé sé lugng; khéng ai cong bo
déng thdi ty 1é thanh céng, takt va ty 1é can thiép.

ty I& thanh cong takt can thiép / diéu khién tif xa uptime / 16i van hanh san lugng
Figure 02 @ BMW chi muc tiéu >99%/ca chimuctiéu84s chi muc tiéu 0/ca khéng céng bé m
Agility Digit @ GXO khéng céng bd khéng céng bd khéng céng bd khéng cong bé
Apptronik Apollo @ Mercedes khéng céng bd khéng céng bd khéng céng bd khéng céng bé khéng cong bé
Agile ONE @ Audi khéng céng bd khéng céng bd khéng céng bd khéng céng bé khéng céng bé

Nucleus(nha may khéng néu tén) khéng céng bd khéng céng bd ~40% diéu khién ti xa* khéng céng bé =2 h video

99.99% 18-20 s mdi budc khong céng bo m
322/324 cham hon 12.8% khong céng b6 khéng céng bé 324 chu ky
— — 96.4% tu dong khéng céng bé

@ da cong bé(da s6 theo hang) - chi cong b muc tiéu ~ khéng céng b

AgiBot G2 @ Longcheer

64+h

cell hén hgp Neuromeka

10.6 @ hién trudng khach

* khéng cong bé cach tinh

Nguén: Tai liéu cong khai tt BMW, Figure, Agility, Mercedes-Benz, Audi, AgiBot, Neuromeka, Physical Intelligence va khac
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https://www.irishtimes.com/technology/2026/01/29/robots-only-half-as-efficient-as-humans-says-leading-chinese-producer
https://figure.ai/news/production-at-bmw
https://newsroom.bmwgroup.com/global/bmw-group-advances-the-use-of-physical-ai-in-production-with-figure-03-project-in-spartanburg
https://interestingengineering.com/ai-robotics/two-hours-of-humanoid-robots-work
https://www.notebookcheck.net/China-aims-to-flood-the-market-with-humanoid-robots-but-they-re-still-too-dumb-to-replace-workers.1381002.0.html

Diéu khién ti xa quan trong véi kinh té han ty 1& thanh céng. S6 ngudi rong dugc thay thé méi robot méi ca = (chu
Ky ngusi + chu ky robot) x thsi gian hoat déng x thanh céng, tri thai gian can thiép va diéu khién tif xa estimate, céng

thie cua tai . MOt tram cé cau tric kiéu Neuromeka (cham han 12.8%, thanh céng 99.4%, thdi gian hoat dong 95%,
0.5 Ian can thiép 2 phut méi gid) thay thé khoang 0.82 ngusi; mét robot hinh ngudi 6 40% téc dd ngudi, 90% thdi
gian hoat ddng va hai Ian can thiép 3 phut méi gi khoang 0.26; 8 muc 20% cla Reuters, khoang 0.13; va néu, nhu
Nucleus, mdt ngudi van hanh diéu khién tif xa 40% thdi gian, khoang 0.05, gan nhu khéng cé gi. G khoang 600k
RMB méi robot hinh ngudi va 85k RMB mébi ngudi méi ndm & dai luc, ba cai sau hoan von trong nhiéu thap ky; chi
tram canh tay cé cau tric cé hoan vén thuc té (Chuong 4) estimate .

Nhan luc thay thé rong mdi robotCell tay c6 cau triic thay ~0.82 ngudi; humanoid diéu khién ti xa
40% thai gian =0.05.

nhan luc thay thé rong méi robot méi ca

1cong nhan
1

ey 0 e oK) N 0.52 FTE|
. 1

1hon 12.8%, thanh céng 99.4%, uptime 95%, can thiép 0.5 lan/h

humanoid & 40% t6c dd ngusi
uptime 90%, 2 Ian can thiép/h méi 3 min

humanoid & %20% téc do I 013 FTE

theo Reuters

0.26 FTE

40% thdi gian do 1 ngudi diéu khién tif xa B 0.05FTE

kiéu Nucleus

A emm e ————————————

0 0.25 0.5 0.75

Nguén: Udc tinh theo cong thiic cua tac gia

R&i khoi tram cé cau tric, cac mé hinh téng quat van dat 40-90% trén nhiém vu mdi: Gemini Robotics 2 dat 74.2%
trén pick-and-place phong thi nghiém, 78.9% trén kitting dung cu va 44% trén budc tui (eesel/DeepMind); trén
RoboChallenge Table30, 30 nhiém vu robot that, m0.5 dat 43.7% va mé hinh m& tét nhat 50.3% (RoboChallenge,
QbitAl).

Cac du bao bén ngoai khac nhau, nhung khéng dy bao nao ung hd st dung rong rai trong hai nam. IFR noi Al vat ly
téng quat “chua dat cap céng nghiép” va hau hét robot hinh ngudi “van la nguyén mau hoéc thi diém” (IFR); Interact
Analysis udc tinh chi khoang 10% robot hinh ngusi san xuat ndm 2025 di vao s dung thuc, véi diém blng né
thuong mai “sau 2032" (automation.com); UBS thay “khoanh kh&c EV" cla robot hinh ngusi khé xay ra trudc 2030
(Yicai Global); ngusgi trong nganh Trung Quéc udc tinh con hai dén ba ndm nifa trudc khi st dung quy mé nha may
(Gasgoo) single sources . Phan dodn cua tbi estimate : trong cac nha may dién tif va 6 td6 cé ngudn luc t6t véi nha
cung cép tai chd, nhiém vu tram c6 cau tric (phuc vu, phan loai OK/NG, cdm c6 dinh) sé dat 299% & téc do gan
ngudi trong khoang 1-3 nam; kitting linh kién hén hgp vdi VLA téng quat trong khoang 3-5; bé day dinh tuyén tu do
va l3p rap linh hoat nhiéu budc trong hon 5 nam. Hoan vén robot hinh ngusi khéng kha thi hém nay: mot Walker S2
& khoang 600k RMB (10jgka) single source , 8 30-50% hiéu suat ngusi trong hai ca, bang khoang 0.6-1.0 céng nhan,
mot hoan vén daon gian 7-12 nam & chi phi lao déng dai luc trudc tich hgp, bao tri va thdi gian ngling  estimate .

= Ngino dang ket

Khau Bing chiling nam 2026

Dii liéu Nganh uéc tinh can it nhat 10 triéu gi§ df liéu thuc chat lugng cao va chi khoang 500,000 gi da dugc thu thap vao dau
2026 (Gasgoo); Reuters bao céo khoang 500,000 gid so véi khoang 100 triéu gid can thiét (Notebookcheck); mét ngusi van
hanh tif xa méi can khoang 300 Ian thi méi chuyén déng dung dudc; nha may sé khong chia sé di liéu quy trinh; chinh sach
huan luyén bang mé phong réi manh trén robot that

Do tin cay Tram cé cau tric 98-99.99% (vendor claims, 16i khéng dugc dinh nghia); mé hinh tdng quéat 40-90% trén nhiém vu mdi; dau
ndi chua thay 29-67%
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https://www.eesel.ai/blog/gemini-robotics-2
https://arxiv.org/html/2510.17950v1
https://www.qbitai.com/2026/01/369107.html
https://ifr.org/img/worldrobotics/Executive_Summary_WR_2026_-_Industrial_Robots.pdf
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https://www.yicaiglobal.com/news/chinas-agibot-ships-15000th-humanoid-robot-completes-live-tablet-quality-inspection-test
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https://www.notebookcheck.net/China-aims-to-flood-the-market-with-humanoid-robots-but-they-re-still-too-dumb-to-replace-workers.1381002.0.html

Khau Bing chiing nam 2026

Téc do Robot hinh ngusi 8 30-50% téc dd ngudi (UBTech), mét s6 khoang 20% (Reuters); tac tu frontier khoang 280 s méi nhiém
vu robot ban tinh; vong diéu khién LLM & 0.2-0.4 Hz so vé8i khoang 83 Hz can thiét (Anthropic)

Chi phi Walker S2 trung binh khoang 600k RMB; hoan vén 7-12 ndm estimate

Chiing nhan antoan IS0 10218-1/-2:2025 lam ré hon an toan chiic n&ng va hap thu cac yéu cau hop tac, nhung khoéng néi gi vé Al (The Robot
Report); ISO/IEC TS 22440 (an toan chic nang va Al) van 1a ban du thao Uy ban thi hai vao thang 11 ndm 2026 (ISS, ISO
Open Data); huéng dan IEC 61508-3 khuyén khéng dung Al trén SIL 1 (Analog Devices); theo Quy dinh May méc EU, chiic
nang an toan cé hoc may can danh gia bdi té chiic dugc céng nhan ti ngay 20 thang 1 nam 2027 (EUR-Lex)

Ban tay va dung cu Ban tay khéo Iéo dat khoang 30 N (=3 kg) mbi ngdén so vdi khoang 10 kg clia tay ngusi (Gasgoo); thay dung cu van thu céng

Tich hgp Doc nham cam bién, I&ch giao thic va lién két MES tai hién trudng; ty & can thiép hau nhu khong bao gid tiét 16

Ham y an toan Ia truc tiép: cac tiéu chuan khéng cdm ciing khéng céng nhan chinh sach hoc dudc. ISO 10218-
1/-2:2025 khéng ndi gi vé Al; ISO/IEC TS 22440 (an toan chiic nang va Al) van & ban du thao Gy ban va khé ra trudc
cubi 2027 hodc 2028 estimate ; ISO/IEC TR 5469:2024 chi |4 hudng dan, khuyén nghi du phong phi Al, rang budc
giam sat va bd phiéu du thira; IEC 61508 ban 3 duy kién dau 2027 (ISO Open Data, BSI, 61508 Association) verified .
Chua tiéu chudn céng bé nao dua ra 16 trinh dugc chap nhan dé chiing nhan nhan thic hoc may la mét chic nang
an toan. Cac quy téc khu vuc cing dang dich chuyén: Trung Quéc dang stia GB 11291 (c6 hiéu luc khoang 2028-
2029) (revision plan 20262543); UL 1740 da dua I1SO 10218-2 vao danh gid NRTL clia My tU thang 8 nam 2025; EU
y&u cau danh gia bai té chiic dudc céng nhan déi véi chiic ndng an toan c6 hoc may ti ngay 20 thang 1 ndm 2027;
va chua robot hinh ngudi ndo dugc chiing nhan st dung nha may khong rao trong khi ISO 25785-1 van & ban du
thao (i-SCOOP). Kién tric cé thé bao vé: hoc may chi dua ra quyét dinh quy trinh (“linh kién nao”, “t4m mach nay tét
khéng"), trong khi mét I8p an toan xac dinh da chiing nhan (thudng la PL d / Category 3) va mét PLC an toan quyét
dinh téc dd, luc va ding. Hay coi bat ky tuyén b6 “Al camera cho an toan khéng rao" nao la chua dudc chiing minh
cho dén khi mét chiing chi PL d hodc SIL 2 néu tén thanh phan hoc may.

Dong thdi gian tiéu chuan va quy dinhLé trinh chiing nhan Al trong chirc ndng an toan chua én
dinh trudc 2027-2029.

Pai Loan suia luat mang IEC 61508 Ed. 3(duy kién)
XUt Iy tryc tiép san pham thuong hiéu dailuc , du thao chi dén TR 5469 va TS 22440

1SO 10218-1/-2:2025 cdng bd GB/T 394@)4-2026 c6 hiéuluc ISO/IEC TS 22440(s6m nhat)

nén an toan robot; khéng nhéc Al an ninh marig bo diéu khién robot . an toan chuic nang va Al; vin & ban thao Uy ban lan 2
o o) } ° o—teo—-0 o ° }
2025 2026 i027 2028 2029
UL 1740 ap dung ISO 10218-2 EU: chiic nang an toan c6 ML
NRTL My kiém toan cell notified body tif 20/1; ngoai I& myc 301 My hét han 9/1

ké hoach stia bé't_ budc GB 11291 ban hiquy dinh Al Tham Quyén hét han
thong bao SAC [2026] s 29 30 thang 6

GB 11291 mai c6 hiéu luc(udc tinh)
2028-2029

nét dut = ngay du kién/udc tinh ) L |
@ tiéu chuan quoc té va My @ Trung Quoc dai luc chinh sach vung @ an toan A

Nguén: ISO, IEC, UL, EUR-Lex, SAC va cd s& di liéu quy dinh quéc gia
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https://isopublicstorageprod.blob.core.windows.net/opendata/_latest/iso_deliverables_metadata/csv/iso_deliverables_metadata.csv
https://standardsdevelopment.bsigroup.com/projects/2025-00135
https://61508.org/knowledge/standards-development/
https://std.samr.gov.cn/gb/search/gbDetailed?id=5096745708F2CC3AE06397BE0A0AC3BD
https://www.i-scoop.eu/iso-25785-1-explained-and-what-it-means-for-humanoid-robot-safety/

@ Lép nao la co hdi: md hinh thudc vé cac dng I6n, hop bién thudc vé hing chip, doanh
nghiép nhé thudc vé tich hdp va phan cting cam bién

L&p mé hinh can vén va di liéu va thudc vé cac éng 16n (AgiBot huan luyén GO-2 trén “hang chuc nghin gig” (iFeng
Tech); cac mé hinh manh nhét 14 déng hodc chi trén dam may). Lép hdp bién thudc vé hang chip: Jetson Thor la
tiéu chuan thuc té, va & dai luc, cac board RDK cla D-Robotics (D-Robotics) va bd déng xu ly Rockchip (CSDN)
canh tranh, ch yéu khéng cé két qua VLA céng bé.

Doanh nghiép nhoé c6 hai I6i ma. Mét 1a phan cling cam bién truc tiép mua dé tin cay: cam (ing nang thanh céng
cém cla ContactDP tif 58.7% |&n 97.8%, va cam bién luc/md-men va camera cd tay lam céng viéc tudng tu; bd thu
thap dir liéu cing ban dudc (10jgka), du ban tay, cam bién va canh tay déu dang giam gia. L6i con lai 1a 18p tich hop
gilta hang canh tay va céng ty mé hinh, s& hitu dif liéu nhiém vu, dudng bao an toan va lién két MES cla ting tram,
thi ma cac hang canh tay khéng ban nhu mét san phdm hém nay. Déi tha rai vao bon nhém: hang dan dau canh tay
(FANUC, Yaskawa, KUKA, ABB, UR, JAKA, Dobot va cac hang khac), doanh nghiép thi-gidc-cong-canh-tay (Mech-
Mind, Hikrobot, SmartMore), cong ty Al hién than (AgiBot, UBTech, Unitree, Galbot, Figure, Physical Intelligence,
Google DeepMind, NVIDIA) va cac bén tham gia chip 6 t6.

@ Su chap nhan ctia ngudi mua: khéng con s6 nao ma khdng c6 mau sd

Vi khéng nha cung cap nao céng bd ty 1& can thiép, khoang 16i hay sé 1an thanh céng dai han, nhiing thi nay thudc
vé diéu khoan nghiém thu cla hgp déng. Vé thong ké, 3,000 chu ky san xuat lién tiép véi khdng 16i chiing minh ty 1&
16i t6i da 0.1% & do tin cay 95%; 10 16i trong 3,000 chi chiing minh <0.57%; ching minh <1%, <0.5%, <0.1% va
<0.01% vdéi khong 16i can 299, 598, 2,995 va 29,956 chu Ky estimate, nhi thiic chinh xac . Theo tiéu chudn do, 322/324
clia Neuromeka cé khoang 95% hai phia 1a 97.8-99.9% va khéng ching minh =299%: khoang 6 16i trong 64,828
nhiém vu cta AgiBot ngu y 99.98-100%, nhung chi khi “I6i" dudc dinh nghia theo cach ngudi mua dinh nghia
estimate . DAy 13 cac yéu cau nghiém thu ma t6i sé dat ra cho bat ky cum canh tay robot hay hién than nao; cac
ngudng dua trén chinh muc tiéu cua Figure tai BMW va trén cac ca Neuromeka va AgiBot, va chung la phan doan,
khéng phai tiéu chuan estimate :

Hang muc Yéu cau

Ngudng vugt ggi y

Pinh nghia Dinh nghia cé ky vé chu ky, thanh céng, 16i (thanh céng mét phan, cdm lai,  Dinh nghia cé trudc moi chi s6; khéng
rdi, lot 16i chat lugng), can thiép (cham, diéu khién tif xa, dat lai, diing khan  phan trdm nao ma khong cé céng thiic
cép) va cach tinh mic tu déng

Can thiép va Theo gi& robot, theo loai va théi lugng; thdi gian trung binh gilra cac lan Tram cé cau truc <0.5 1an can thiép

diéu khién tuf xa

can thiép; phut diéu khién tUr xa theo ty trong thdi gian chay; sé ngusi van
hanh méi robot

madi gid robot (cach nhau =2 h); khéng
diéu khién tlr xa trong nghiém thu

Thanh céng dai  =3,000 chu ky san xuét lién tiép trong =3 ca, =2 ma linh kién va bién thién Can dudi 299.5% cho tram noi tuyén
han anh sang va cung Ung binh thuéng; phan loai 16i; can dudi chinh xac diing day chuyén, 299.0% ngoai

tuyén; lot 16i chat lugng bao cdo riéng
Thdi gian chu P50/P90/P99 méi linh kién gébm khoi phuc, so véi 230 chu ky ngusi bam =1.15 x P50 ngudi, hoac trong takt day
ky i tai cling tram chuyén

Thdi gian hoat

Gig chay, nhat ky ngling, 16i theo linh kién, thai gian thay linh kién

295% thdi gian hoat dong trong =2

déng va 16i tuadn; MTTR =20 phut véi phu tung tai
chd
Khéi phuc Tiém 18i kich ban: rai, che khuat, déi anh sang, diing bang chuyén, mat 290% khoi phuc tu dong, tré lai san
MES hodc mang, mat dién, diing khan cap xuét trong 2 phut
Chuyén dai Gig, s6 1an trinh dién, ky ndng ngudi van hanh va chi phi thu thap di liéu Tram cé cau truc: =1ca va <100 lan

moi ma linh kién hodc dé ga mdi

trinh dién m&i ma linh kién méi
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Hang muc

Yéu cau

Ngudng vugt ggi y

An toan

Tinh toan va
hanh vi ngoai
tuyén

Béng chiing

Piéu khoan
thucong mai

Kinh té

Céanh tay va cum theo ISO 10218-1/-2:2025, danh gia rdi ro cum, quy tac
dia phuong (GB 11291 & dai luc; CNS 14490 cong danh gia béng van ban &
Pai Loan; ANSI/A3 R15.06-2025 va UL 1740 ¢ MY)

Phan clng suy luan, do tré P99, hanh vi khi khéng mang, phién ban mé
hinh, tai xac thuc sau méi cap nhat

Video chua chinh sifa va nhat ky thé cho toan bé ctfa sé nghiém thu; dugc
doi chat lugng clia khach hang hodc bén thi ba chiing kién

M6c thanh todn gén véi chi sé nghiém thu; phat tinh s&n sang khi tinh phi

theo gid robot; quy tc s6 hitu dif liéu va truy cap tU xa

S6 ngusi rong thay thé = ty s6 téc do x thdi gian hoat dong x thanh céng -
thdi gian can thiép - ty trong diéu khién tif xa

Ngudn: (Figure, Neuromeka, Yicai Global, i-SCOOP); cac nguéng la ggi y cua toi.

Khéng chuic nang an toan nao do hoc
may thuc hién; mot I6p an toan da
chiing nhéan (thudng PL d / Cat 3) gigi
han téc d6 va luc; khéng robot cé
chan khéng rao cho dén khi ISO
25785-1 dugc cdng bd va danh gia

Suy luan trong yéu takt khéng phu
thudc ddm may; nghiém thu lai day du
sau moi thay déi mé hinh, lugng ti hoa
hoac engine

Khong highlight reel hay tém tat chi
cla nha cung cap

Thanh toan cuéi va khoan gid lai chi
giai phong sau nghiém thu 3,000 chu
ky va =4 tuan chay 6n dinh

TU chéi moi dé xuat ma muc thay thé

rong khéng dé ndi hoan von da tuyén
b6
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CHUONG 07

Cac cau hoi bo ngo

Nhiing gi hd so cdng khai khdng thé tra 16i, va cach

”
(BN ] ~

mat thi diém giai quyét né

o &% >—<5o

Céc cau hoi ma nguén cong khai khéng thé tra I8i roi vao ndm nhém: ra soat Al thuc su ban gia bao nhiéu va ngusi
mua sé tra bao nhiéu; cach cac hang AOI déng goi Al va nang cap may cii; cac AOI da Ip dat bao nhiéu tudi va bao
nhiéu da chay Al; thuc su c6 bao nhiéu ngudi va gid ra soat méi day chuyén; va cach thi diém chuyén déi va ngusi
mua thanh todn. Trén cac nhém do la cach cac md hinh méi nhat, ban lugng ti hda va canh tay robot thuc sy thé

hién trong diéu kién cia mdt nha may cu thé. Mbi cau co thé bién thanh mot phép kiém véi ngudng ré rang. Cac

ngudng dudi day 1a quy tic quyét dinh t6i suy ra tif bang ching trong bdo cdo nady estimate ; hay tinh lai ching khi
di liéu nha may dau tién vé.

Cau hoi mé

Cach giai quyét

Két qua tot trong nhu thé nao

Gia va muc san
sang trachora
soat Al

Cach cac hang
AOI dong goi Al
va nang cap
may cii

Tudi cua AOI da
13p datvaty
trong chay Al

Lao dong va gid
ra soat

Hiéu suat cla
chinh ra soat Al

Chat lugng nhan
thay ciia md
hinh frontier

Ban lugng tu
hoa

Phan cling canh
day chuyén, do
sach va ESD

Mot yéu cau bao gia chuan (vi du bén day chuyén véi AOI 2D cii hén
hdp va 3D mdi han, hai ca, khoang 2,000 tdm mdi ca, 12 I6p khuyét
tat, chi tai chd, tich hgp MES hodc IPC-CFX) gui cho vai nha cung
cép bén thi ba; mét khao sat do nhay gia bén cau cho 20-30 nha
may EMS

Phong vén cé cau tric ngén véi khoang mét ta hang AOI va nha phan
phoi

Khao sat tai chd khoang 30 nha may EMS, phan tang theo quy mé va
khu vuc, v8i danh sach thiét bi xem xét dusi NDA

Phong van va 2-4 tuan nhat ky canh bao AQI, ra soat, sifa chira va ca
tai hai nha may trd 1&n, véi lay mau cong viéc

B6 dif liéu vang cong ché dd chay song song trén day chuyén thuc
(Chucng 3): thoa thuan di liéu tudn 0, dudng cd sG va gan nhan tuan
1-2, chay song song tuan 2-4, chay c6 trg giup tuy chon tuan 4-8

Chay hai hoac ba ing vién trén cung b6 dif liéu vang, ba cach dién
dat prompt mdi cai, mét anh tham chiéu tét, anh cét dan linh kién
242-48 px

Chi thay dd chinh xac; ghim hash trong s6, template, tién xu ly, giai
mé, engine va kich thudc batch; tat hodc dat lai prefix caching; kiém
tra ban tham chiéu tai tao két qua nha cung cap; cham diém cap trén
b di liéu vang va lat tréi

=2 chiéc mdi hop Ung vién stress-test & gap ddi ty & canh bao du
kién; ngadm 72 gid & ludng khi tu thuc; kiém ESD bdi diéu phdi vién
khach hang; kiém 1SO 14644-14 cho khach I1SO 7 trd lén

Hau hét bao gia trong 40-120k RMB mét
lan hodc 20-40k mét n&m cho bdn day
chuyén; it nhat mét nira nha may chap nhan
10-30k RMB méi day chuyén véi hoan vén
trong 12 thang

Liéu ra soat Al la chuén, tuy chon hay vang
mat trén mau 2025-26; liéu may truéc 2020
c6 nang cap dugc khéng va gia bao nhiéu

Tudi AOI trung vi =5 nam va 260% khéng
Al nghia 14 nhdm nang cép la that

=1 ngudi ra soat chuyén trach méi day
chuyén méi ca va =3 gi¢ ra soat méi day
chuyén méi ca, véi it nhat 0.5 FTE méi day
chuyén nha may s&n sang diéu chuyén

Canh bao gia hoac gid ra soat giam =50—
60%; can lot IuGi theo I18p khong té han
dudng cd s6 ngudi; khéng bd sot trén I16p
trong yéu; do tré p95 <V takt; tu dong ma-
khi-16i sang ngudi

Chi chap nhan tu doéng cho I18p c6 khéng bd
sot trén 2299 khuyét tat va dong thuan cap
ngudi; néu khéng chi gan nhan trudc va
phan loai sd bd

Khéng bo sét mai trén I18p trong yéu; <1bo
s6t mdi trong 1,000 khuyét tat; ty 1& khép lai
giam =2 diém; 299.5% quyét dinh giéng
hét trong ba Ian chay; néu khéng roi vé
FP8/INT8

p95 <V takt; khéng treo hodc giam téc
trong 72 gid; ky ESD; bao cdo hat dung cap
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Cau hoéi mé

Cach giai quyét

Két qua tot trong nhu thé nao

Piéu khoan
thanh toan, quy
tac thi diém va
chuyén déi

Dit liéu, IT va
trach nhiém

Tuan thu khu
vuc trudc khira
nudc ngoai

Nghiém thu mot
cum robot hoac
hién than

Chinh sach ACT
va VLA trén chip
bién Trung Quéc

Gia cobot, AMR
va tich hgp

S6 day chuyén
SMT ¢ Pai Loan,
Pong Nam A va
My

Diéu khoan thanh toan tif hop déng thiét bi kiém tra gan day tai cac
nha may khao sat; phong van quy téc thi diém, tiéu chi nghiém thu va
thdi gian phé duyét

Phong van va ra soat hop dong vdéi tu van phap Iy

Dai Loan: trang thai bang van ban cua khach hang theo Dao luat
Quan ly An ninh mang, tu danh gia E187; My: phan quyét hai quan vé
cach phan loai mét cum, bao gia NRTL, kiém ITAR; Dong Nam A: lién
két ndi dia BOI va diéu kién phu cap Malaysia, céng ty me cua khach
hang; dai luc: pham vi CCC cho PC va ngudn di kém

Bang nghiém thu 12 hang muc & Chudng 6: dinh nghia cé ky, 23,000
chu ky san xuét lién tiép trong =3 ca va =2 ma linh kién, tiém 16i kich
ban, 230 chu ky ngusi bam gid, cé ching kién

B6n tuadn: port va micro-benchmark (21,000 1&n suy luan, phan bé do
tré, cong suat, ngdm 60 phut); mdé phong vong kin véi do tré do dudc
tiém vao; A/B robot that v6i GPU; chay bén 8-24 gi¢ (23,000 chu ky)

Bao gia tling mau tif vai nha phan phdi cobot, va bao gia cum day du
tl hai hodc ba nha tich hgp cho nap dé ga kiém tra (mét tram, hai ca)

D{r liéu IPC (trudc day New Venture Research) hodc cd s 1ap dat cua
nha phan phéi thiét bi dia phuong

Khoang 30/60/10 vdi tién méat trong 60
ngay sau nghiém thu; thi diém =8-12 tuan
v6i mét chli thé ky duyét cé tén; =1trong 3
1an thir chuyén déi; khung bao phu =25-10
day chuyén trong ndm dau

M6t hdp ndi bd co thé két ndi va truy cap
dii liéu; trach nhiém gidi han & 16i phan
mém

Khach hang khang phai thuc thé bi kiém
soat, va hoan vén gif =2 nam khi da gém
thué va chiing nhan

Can dudi 299.5% noi tuyén (299.0% ngoai
tuyén); chu ky =115 x ngusi; 0.5 can thiép
madi gi§ va khong diéu khién ti xa; 295%
thai gian hoat dong; MTTR =20 phut; 290%
khoi phuc

Poan ACT p95 =100 ms, VLA =300 ms;
thanh céng robot that trong 3 diém so Vi
GPU va chu ky =1.2 x ngusi; néu khéng gitt
chinh sach trén Jetson hoac GPU

Cum day du =200k RMB va hoan vén =1.5
nam trong hai ca 8 Tham Quyén

Du day chuyén c6 thé phuc vu méi khu vuc
dé bién minh ky thuat ting dung dia phuong

Trong s6 nay, boén cau quyét dinh cac con s6 nhay cdm nhat trong bdo cdo: gid ngudi mua sé tra, lao dong ra soat

Al thuc su giai phong, liéu ra soat Al co thuc su khéng bd sét nhiéu han ngusi khéng, va tién vé nhanh dén dau.

Chung dang dugc giai quyét trudc bat ky cam két dang ké nao, bdi mot nha may dang can nhic mua hodc bsi mot
nha cung cap dang can nh&c san pham.

@ M@t trinh tu thi diém hiéu qua cho ca hai bén

V&i mét nha may, va véi mét nha cung cap mudn cé tham chiéu dang tin cay, thu tu 13 nhu nhau:

1. Tuan 0-2: thdng nhat dif liéu va dinh nghia. Ky thoa thuan di liéu, dinh nghfa cac 16p khuyét tat va thé nao 1a
mot 1an lot 1udi, va ghi lai dudng ca s&: canh bao gia mbi tdm, gidy ra soat méi lan goi, lot IUi phat hién & ha

ngudn.

2. Tuan 1-4: xay bd dit liéu vang tir kho anh AOI va cac tdm mach NG dugc gilf lai, gan nhan mu va phan xu

(Chuacng 3).

3. Tuan 2-4 (hoac lau han): ché dé chay song song. M6 hinh ghi lai quyét dinh ctia né trong khi con ngusi quyét
dinh nhu trudc; so sanh theo tuing 16p.

4. Tuan 4-8: chay c6 trg giup trén cac ca ngau nhién, véi mé hinh chi khép lai cac I16p da qua céng va moi thu
khac chuyén cho ngusi.
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5. Nghiém thu, bang van ban, truéc khi mé réng: két qua theo I8p, do tré, hanh vi ma-khi-16i, va ai s& hitu mé hinh
va nhan. M4 rong tiing day chuyén, va tai xac thuc trén moi san pham, phién ban mé hinh, lugng ti héa hodc
engine mdi.

@ Gidi han cua bao cao nay

Day |a nghién clu ban gidy. Téi khong tién hanh phong van géc nao véi cac nha may cho an ban nay; phan I6n di
liéu day chuyén dén tif cac nha cung cép va chua dugc kiém toan doc lap. Mot sé trang web chinh phu, cd sé di
liéu géi thau va nén tang tuyén dung khéng truy cap dugc, nén cac muc trg cap nang cap 2026 cla Tham Quyén,
hudng dan luong Déng béng Ducng TU, gia giao dich ra soat Al, sé ngudi ra soat méi day chuyén va ty 1& chuyén ddi
thi diém 13 udc tinh hodc suy dién; méi cai xuat hién & trén nhu mdt cau hoi mé. Ty gid 1a ty giad trung tdm cua Ngan
hang Nhan dan Trung Quéc ngay 9 thang 11 nam 2026 ($1 = 6.7188 RMB) va, cho Pai Loan, ty gia cé dinh cua
SMBC cung ngay ($1 = 3212 NT$); déng Viét Nam dung d liéu thang 5 nam 2026. Moi ngudng déu la quy téc
quyét dinh suy ra tif bdng chiing dudc trich dan, khéng phai tiéu chuan.
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VE' TAC GIA

| m A AG>
Vé tac gia

Tan Shuai

Tan Shuai 14 mét ky thuat gia va nha sang 1ap v8i hon hai mugi ndm lam viéc trai dai qua chip, phan cing va phan
mém hé théng, cling 20 bang sang ché da dudc cap. Cong viéc clia dng da dua 6ng qua Thung liing Silicon, New
York, Chicago, Dai Loan, Khu vuc Vinh Lén (Tham Quyén va Héng Kéng), Viét Nam va Malaysia, véi trong tam lau
dai vao san xuét tién tién va chubi cung Ung. Ngay nay 6ng lam viéc nhu mét nha nghién ctu va phat trién Al, tap
trung vao cach Al thuc su dugc sU dung trén san nha may.

Ong hoan nghénh trao déi véi nhiing ngusi lam Al trong san xuat, du la xay ddi ngd, tim déi tac hay déi chiéu ghi
chu: i@tanshuai.com - tanshuai.com

@ Ghi chi va tuyén bd mién trif trach nhiém

Bao c&o nay |a nghién clu ban gidy doc lap dua trén cac tai liéu cdng khai cé dén ngay 11 thang 11 ndm 2026. N6
dugc cung cap chi dé tham khao va khéng phai tu van dau tu, phap ly, thué hay ky thuat. Tén san pham, gia, phién
ban md hinh, phan loai xuat khau, thué quan va quy dinh thay déi nhanh chéng; hay xac minh bat cu diéu gi ban
dua vao v8i nguén goc. Cac con s6 danh dau vendor claim  hO3C estimate Nén dugc doc nhu vay. Tén cong ty va san
phdm thudc vé chl s6 hitu clia chung va chi dudc dung dé nhan dién; khéng cdng ty nao ra soat hay tai trg cho bao
cao nay.

© 2026 Tan Shuai. Ban c6 thé chia sé bao cao nay nguyén van kém ghi céng.
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SAN XUAT DPIEN TU - KIEM TRA AI x ROBOT

Kiém tra thi giac bang Al va canh tay
robot trong cac nha may dién tu: Danh
gia 2026

M®i con sé then chot déu kém ngudn va nhan muc do tin cay: verified, single source,
vendor claim hodc estimate. Nhiing gi hé sd céng khai khéng thé tra I8i dudc tap hgp &
Chudng 7, cung véi cach mét thi diém giai quyét tiing cau hoi.

Tan Shuai
tanshuai.comi@tanshuai.com
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