GIAI PHAP EDGE Al BAO VE NGU'0O1 LAO PONG
QUANH XE NANG THEO THO'1 GIAN THU'C
Gidi phap Edge Al phat hién ngudi trong vung nguy hiém quanh xe nang
Forklift va phat cdnh bdo theo thoi gian thwec — san xuat, kho van, logistics

Phién ban: 1.1 | Ngay: 03/06/2026 | Cung cip bdi: MachineAl Co., Ltd

M3 giai phap: MAI-FPS-2026 (MachineAl — Forklift Pedestrian Safety)

1. Van dé doanh nghiép

Tai nha mdy, kho hang va khu cng nghiép, xe nang Forklift di chuyén dan xen véi ngudi lao
dong hang trdm lwot moi ca. Diém mu xe nang, tiéng 6n nha xudng va sy chl quan |a nguyén
nhan hang dau gay tai nan lao déng nghiém trong — thiét hai vé nguwdi, tai san va uy tin doanh

nghiép.

Cac rui ro chinh:

e Diém mu xe nang — tai x& khéng thay ngudi & vung phu cén

e Tiéng 6n nha xudng — ngudi lao dong khdng phat hién xe gan minh
e Tai x& méat tap trung, mét mai sau nhiéu gio van hanh

e Thiéu di¥ liéu sy cd dé truy vét va phong ngtra tai dién
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2. Gidi phap MachineAl

Phat hién ngudi trong ving nguy hiém va canh bdo tai x& trudc khi va cham xady ra — hoat dong
ddc 1ap trén tirng xe nang, khéng can internet, khdng can thay déi ha tang nha may.

Nguyén ly hoat dong:

Camera géc rong duoc |ap quanh xe nang (trwdc/sau), quét viing phu can 360°. Ludng video
duoc x{ ly trye ti€p trén thiét bj Edge Al gan trén xe (khdng can st dung internet). Md hinh Al
nhan dién d&i tvgng ngudi trong vung nguy hiém d3 duwoc ciu hinh theo khodng céch va hudng
chuyén déng. Khi phat hién rai ro trong vuing nguy hiém dinh nghia trwdc, hé théng kich hoat
canh bao tic thi hodc gtri tin hiéu dirng xe.

Khi phat hién nguy hiém hé théng sé:

e Phat am thanh cdnh bao bang giong néi trong cabin.

e Hién thij live feed camera trén man hinh cabin (tly chon thém).

e C3t ngudn dong luc (tw dong dirng xe) khi nguy hiém murc cao — tuy chon thém.
e Ghilog sy kién kem ID xe, timestamp.

e GUicanh bao dén dashboard trong van phong gidm sét.

e Luu video evidence (30 gidy trudc va sau su kién).

3. So’ d6 hé théng — M hinh hoat déng
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Camera gan trén xe nang — Edge Al Box (xr Iy Al tai chd) — Phét hién nguoi + Udc tinh khoang
cédch & huéng di chuyén — Canh bdo 4m thanh + dén LED + loa giong néi trong cabin, Man hinh
cabin (tly chon) — C3t ngudn dong luc xe nang (tuy chon) — Dashboard quan ly déi xe & ghi log
su kién (tuy chon)

4. Tinh nang chinh

e Nhan dién Al real-time: Phat hién ngudi trong vung nguy hiém quanh xe nang (truwdc/sau)
véi d6 chinh xac cao, hoat dong 24/7.

e Canh bdo da kénh trong cabin: Loa giong ndi tiéng Viét (canh bdo hudng va khoang cach)
hodc coi bdo dong > 85dB, dén LED dé trong tdm nhin tai x€ — nhan biét tirc thi ké ca trong
mai trudng on.

e Vung canh bao tuy chinh: C4u hinh vung nguy hiém (zone) linh hoat theo dong xe nang va
khu vire van hanh thuyec t&, hd trg nhidu mdc canh bao (ving chi y / ving nguy hiém / ving
khan cép).

e Phan tang nguy hiém theo khoang cach & hwéng di chuyén: Al wéc tinh khodng cach va
huwéng chuyén dong gilta ngudi va xe dé phan loai: An toan / Canh bao / Nguy hiém / Khan
cidp — han ché cdnh bdo gia khi ngudi & ngoai quy dao cla xe.

e Xl ly Edge Al — khong can Internet: Toan bd Al chay offline trén thiét bj edge gén trén xe,
khéng phu thudc két n6i mang, dam bao hoat ddng lién tuc ngay ca khi mat internet.

e Tuy chon ty déng dirng xe: Khi phat hién nguy hiém murc cao, hé théng cé thé giri tin hiéu
dirng xe ndng — ngan va cham ngay ca khi tai x&é mat tap trung.

e Lwu trir & truy xuat sw kién: Ty dong ghi lai video clip 30 gidy + anh chup méi sy kién canh
bao kém timestamp va ID xe, ho tro truy xuat lich str, phan tich xu hwdng va bao cdo an toan
lao dong.

e Tuy chon Dashboard quan ly ddi xe: Giao dién web/app theo dbi trang thai toan bd xe nang,
thong ké s6 sy kién theo ngay/tuan/théang/xe va cé thé bd sung tinh nang xuat bdo cdo
excel/PDF tu déng.

MachineAl | Edge Al & Embedded Solutions



5. Thiét bi & Thanh phan hé théng

Camera Al gan trén xe nang Camera do phéan giai 2MP-4MP, géc réng 120°—180°,
IP67 chéng bui/nuéc.
Lap 2 hodc 4 camera trén xe nang (trudc/sau/hai bén)
phu hop véi model xe nang.

MachineAl Edge Al Box Thiét bj x{ ly tri tué nhan tao bién (NPU = 6 TOPS), ho tro
4-8 lubng camera dong thoi, két ndi PoE/Ethernet/Wifi,
4 kénh relay doc lap (loa, coi, dén, dirng xe). Hoat dong
trong méi trwdng cdng nghiép (-20°C dén +60°C).

Model: MachineAl Edge Al Box 04.
Dién 4p hoat dong: 12/24VDC tir Ac-quy xe nang.

Tin hiéu canh bdo trong cabin: Coi dién tlr 12/24VDC, am luwgng = 85dB; dén LED canh
- Pén tin hiéu bao dd/vang lap trong tdm nhin tai xé.

- Canh bdo bang coi hi cong nghiép  Canh bao bang giong ndi tiéng Viét thong bdo huéng va
- Canh bdo bang giong néi khoang cach ngudi so véi xe — giam tiéng 6n khéng can

thiét cho khu vuc lam viéc.

Model: C6 thé Iya chon trong giai doan PoC.

Phan mém Al bién M& hinh Al x(t ly anh nhan dién ngudi trong vung nguy
hiém, huan luyén riéng cho tirng mdi trudng nha
may/khu vuwec.

Tuy chon thém tinh ndng phan mém:
Phat hién mirc d6 chu y cla tai xé va ngudi lao dong dé
dwa ra mirc am lugng va dm thanh canh bdo phu hop véi

ngit canh.
Module cit nguon dong lwc Relay céng suat 24V/100A tich hgp vao mach nguén
(tuy chon thém) dong luc xe nang, cho phép Edge Al Box ciat mo-to kéo

khi phat hién nguy hiém mdrc cao.
DAy 3 tinh ndng tuy chon thém, yéu ciu kho sat tirng

dong xe.
Man hinh hién thi dang HDMI Man hinh 7"-10" gan trong cabin xe nang gilp tai x& thay
(tuy chon thém) dugc hinh anh camera va dédnh dau vi tri ngudi dugc
phat hién.

Model: Man hinh HDMI

Dashboard & App Giao dién web browser + (*ng dung mobile i0OS/Android

(tuy chon thém) dé giam sat toan bd doi xe nang, nhan thong bédo va truy
xuat lich st su kién.

Ngudn dién Thiét bi s dung ngudn 12/24VDC tryc tiép tir xe nang.
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6. Loi ich chinh

e Giam nguy co tai nan va cham giita xe nang va ngudi lao ddng xuéng murc t8i thiéu — bao vé
tinh mang nguwoi lao dong.

e Canh bdo tuy dong 24/7, khong phu thudc thé tag hay sw chid y cla tai xé.

e Tuy chon cat ngudn dong luc xe nang khi nguy hiém cao — ngdn va cham ngay ca khi tai xé&
khéng phan &rng kip.

e XU ly hoan toan offline tai chd — khéng phu thudc internet, khong rui ro bdo mat dit liéu
san xuét.

e L3p dit khong can thay d6i ha ting nha mdy hay quy trinh van hanh hién cé.

e Giam chi phi bao hiém tai nan lao ddng va thiét hai thiét bj, hang hod do va cham xe nang.

e Cung cap bang chirng khach quan (log su kién, video clip, thdng k&) hd tro doanh nghiép dép
(rng yéu cau gidm sat rdi ro va diéu tra sy c6 theo ISO 45001 va quy dinh EHS ndi bo.

e Hé théng mé& rong linh hoat theo s6 lvgng xe ndng — trang bi tirng xe mét, khong can dau
tu dong loat.

7. Udc tinh chi phi

Chi phi phu thudc vao s6 luong xe nang can trang bi va cau hinh tuy chon (dashboard, cat ngudn
ddng lue, man hinh cabin). Dwdi day la wdc tinh tham khao cho céc géi trién khai tiéu chuln:

G6i Co’ ban ¢ 1 xe nang Bdo gid theo yéu cGu  Doanh nghiép dung
e 2 camera PoC, 1 xe nang
¢ 1 Edge Al Box
¢ 1 bd loa/coi/dén

cabin
Dich vu: Training Al

Goi Tiéu chuan * 5 xe nang Bdo gid theo yéu cu = Nha may vira, kho
¢ 10-20 camera hang trung binh

¢ 5 Edge Al Box
¢ 5 bd loa/coi/dén
cabin
¢ Man hinh cabin
Dich vu: Training Al
GG6i Mé rong ¢ 10 xe nang Bdo gid theo yéu cu = Nha may lén, déi xe
¢ 20-40 camera nang da khu
¢ 10 Edge Al Box
* 10 bo loa/coi/den
cabin
¢ Dashboard quan ly
doi xe
Dich vu: Training Al
Enterprise ¢ Thiét ké theo yéu Bdo gid theo yéu cbu | Tap doan, khu cong
cau nghiép can gidm sat
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e Tich hop ERP/SCADA tap trung
¢ Dirng xe ty dong khi

nguy hiém cao

e Man hinh cabin

¢ Dashboard & App

gidm sat théng ké

Chi phi bao gém:

e Thiét bj phan ctrng (camera, Edge Al Box, loa/coi/dén cabin, cap ddu ndi, ngam gan xe nang)
e Ban quyén phan mém Al (license vinh vién, cap nhat model mién phi 1 ndm dau)

e L3p dittrén xe nang, cdu hinh viing canh bdo va kiém thir thyc té tai hién truong

e DP3o tao van hanh cho déi ngili k§ thuat / an toan lao déng / tai xé

Chi phi khéng bao gom:

e Caitao hé théng dién dc-quy xe nang néu ngudn khong du tai cho thiét bj bd sung

e Chi phi van hanh hang thang (hé théng hoan toan offline, khdng cé phi subscription bat
budc)

e Tich hop vdi hé théng ERP/SCADA/WMS hién cé (béo gia riéng theo dy an)

e Module cit ngudn dong luc xe nang (bao gid riéeng theo dong xe)

8. Pham vi trién khai

e Khao sat ddi xe nang (sd lwgng, dong xe, cdng suat, ngudn dién), do dac kich thudc cabin,
danh gia lvu lwong van hanh va diéu kién anh sang, khéng gian hoat dong.

e Thiét ké so d6 13p camera trén tirng dong xe nang va cau hinh vung canh bao (zone) phu hop
thuc té van hanh.

e Cung cap va |ap dat thiét bj phan crng trén xe nang (camera, Edge Al Box, loa, coi, dén, t
dién cabin).

e Huan luyén md hinh Al va vung nguy hiém theo dac thu tirng dong xe va khu vure van hanh.

e Kiém thir toan hé théng — mé phéng tinh huéng thuc té, hiéu chinh d6 nhay va phan tang
canh bdo.

e (C3i dat Dashboard quan ly doi xe va app mobile cho d6i ngii gidm sat an toan (tuy chon).

e D30 tao tai xé€ xe nang, doi ky thudt van hanh, xt ly cdnh bdo va bao tri dinh ky.

e B3o hanh thiét bj 12 thang; ho tro k§ thuat tir xa (remote support) trong thai gian bao hanh.
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9. Quy trinh trién khai

Buwdc
Bwdc 1 — Khao sat & Tw van

Buwdc 2 — Dé xuit & Ky két
hop dong

Bwéc 3 — Chuan bj & Lap dit

Bwé'c 4 — Cau hinh & Kiém

tho

Budéc 5 — Ban giao & Dao tao

Bwd'c 6 — Giam sat sau trién
khai

Thoi gian

2-10 ngay lam viéc

3-15 ngay lam viéc

10-30 ngay lam
viéc

3-7 ngay lam viéc

1-2 ngay lam viéc

30 ngay dau

NGi dung

K§ su hién trudng MachineAl dén khao
sat 1ay mau hinh dnh khong gian hoat
déng cda xe nang, do dac kich thudc
cabin, danh gia lvu lwgng xe va nguoi,
ddanh gia vi tri |3p camera va phuong én
d&u néi ngudn tir Ac-quy xe nang.

Trinh bay giai phdap thiét ké, so do 13p d&t
cho tirng dong xe, bao gia chi tiét. Ky két
hop ddng va xac nhan lich trién khai.
Nhap thiét bi, gia cong phan cirng, 1ap
camera quanh xe nang va Edge Al Box
trong cabin, d4u day loa + coi + dén +
nguon tir ac-quy.

Cai d4t phan mém Al, 18y mau va huan
luyén mo6 hinh theo méi trweong nha may,
dinh nghia vung nguy hiém, kiém thir vdi
xe nang va hién trudng thuc té, hidu
chinh d6 chinh xac.

Tao tai liéu bao cao.

Ban giao hé thdng, dao tao tai xé va doi
ngli van hanh, cung cap tai liéu hudng
dan s dung va bao tri.

Theo ddi hiéu suat hé théng, ho tro tir xa
24/7, diéu chinh m6 hinh néu can thiét.
X ly 16i phat sinh t6i da 3 ngay lam viéc
— khéng gidn doan san xuét.

Ghi chu: Quy trinh trén I dw kién. Thoi gian thuc té ¢d thé diéu chinh tuy vao tinh hinh khédo sdt
hién truong va phéi hop giira hai bén.

10. Lién hé

DE duwoc tw van chi tiét va dat lich khdo sat va tw van tai nha may, vui long lién hé:

e (Congty: MachineAl Co., Ltd

e Email: contact@machineai.vn

e Website: www.machineai.vn

e Hotline: 0886967375

MachineAl cam két déng hanh clung doanh nghiép trong hanh trinh sé héa an toan lao déng —

nhanh chéng, hiéu qua va dang tin cay.
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