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GIAI PHAP EDGE Al CANH BAO LUI XE TAI KHU VvU'C BOC
DO HANG
Gidi phap Edge Al phat hién ngudi trong vung nguy hiém khi xe tai / xe container Ui vao
clra dock
Canh bao real-time < 200ms | Hoat déng offline | Lap dattrong 1 ngay

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

M3 giadi phdp: MAI-DRW-2025 (MachineAl — Dock Reverse Warning)

1. Van dé doanh nghiép

Tai cac nha may, khu cdng nghiép va trung tdm logistics, mbi clra dock chirng kién hang chuc lvot xe
container IUi vao mdi ngay — va mdi lugt [Ui déu 1d mot diém rdi ro. Vung mu phia sau xe, tiéng 6n nha
xwédng va su chu quan clia ngudi lao dong la nguyén nhan hang dau dan dén tai nan nghiém trong tai khu
vire bdc d& hang — gdy thiét hai vé ngudi, tai san va uy tin doanh nghiép.
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CAc rui ro chinh:

e Vung mu phia sau xe container guwong chi€u hau va camera hanh trinh khéng da bao phd.

e Ngudi lao ddng mat tap trung khong nghe tiéng ddng co xe Ui, khéng kip phdn &ng trdnh né.

e Vach son "vung cdm" trén san khdng cé tac dung khi ngudi vé y budce vao luc xe dang Iui.

e Thiéu canh bao tu dong tai clra dock — phu thudc ngudi huéng dan hodc coi xe thi cong.

e Camera CCTV théng thudng chi ghi hinh, khéng cé kha nang phan tich hay phat canh béo real-time.

e Tai nan dan dén thuong vong, trach nhiém phap ly, dinh tré sdn xuat va thiét hai uy tin doanh nghiép.

2. Gidi phap MachineAl

MachineAl Dock Reverse Warning System la gidi phap

két hgp camera va MachineAl Edge Al Box chuyén dung 1 (2 B i vien e THeo

Ié'p tal Ccra dock. e @’ Phéthién nguditrong
. N N N .« . 9 1 viing nguy hiém

Phat hién ngudi trong vung nguy hiém ngay khi xe bat ‘

dau lbi, ty dong kich hoat coi + dén canh bdo theo thoi

gian thuyec ( realtime ).

Theo ddi chuyén dong
cliaxe

Nguyén ly hoat dong: n KHI XE LUI VA CO NGUO1
TRONG KHU VUC NGUY HIEM

Camera d6 phan giai cao dwoc 13p trén khung clra dock
hodc tran nha mdy, phl toan bd vung phia sau xe khi

IUi. Ludng video duoc x ly tryc ti€p trén thiét bj Edge
Al Box tai chd (khdng can két néi internet). M6 hinh Al
nhan dién d&i twgng ngudi trong vung nguy hiém duoc v
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cau hinh trudc. Khi phét hién ngudi trong viing cam luc B e ook sarwien)
xe dang Iui, hé théng 1ap tirc kich hoat canh bao bang JOATHIMAEA

cOi hd cong nghiép hoac loa. ﬁ %\
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So’ d6 luéng hé thong

n GHI LOG & DASHBOARD

Camera tai clra dock > Edge Al Box (x{ ly Al tai chd)

& = ”
- Phat hién ngudi trong vung nguy hiém + Theo dbi {E! alil 0 B
chuyén déng cla xe > Coi bdo + Dén LED dé + Man GHILOG DASHBOARD GIAM SAT

hinh canh bdo > Relay khéa barrier / loa thong bdo
- Ghilog & Dashboard
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Piém khac biét so v&i giai phap thdng thudong

Tiéu chi Camera CCTV thong MachineAl Dock Reverse Warning

thwong

Phan ctirng Al va md hinh Al Khéng co Al ty déng, do chinh xac > 95%.

Hiéu nang xt ly Al > 6 TOPS.
M6 hinh Al huln luyén riéng cho moi
trueong dock.

Canh bdo real-time Khoéng Duéi 200ms ké tir khi phat hién

K&t ndi internet Can thiét (cloud) Hoan toan offline, hoat déng lién tuc ké
ca ltic mat két ndi mang internet.

Ghi log sy kién Ghi hinh lién tuc Ghi clip + anh chup mdi sy kién

Tich hop relay/coi Khéng 4 kénh relay doc lap c6 thé diéu khién

barrier/céng ty dong.

3. Tinh nang chinh

Nhan dién ngudi real-time: Al phat hién ngudi trong viing nguy hiém (vung sau xe khi [Ui) véi d6 chinh
xac > 95%, hoat déng 24/7 ké ca diéu kién anh sdng thap hodc bong tdi (camera héng ngoai IR).

C3u hinh vuing canh bao (Zone) linh hoat: Dinh nghia nhiéu vung theo thuyc té: viing quan sat (xanh),
vung canh bao (vang), viing nguy hiém (dd). Mbi ving cé mrc phan &ng riéng — tir nhdc nhé dén khoa
barrier.

Canh béo da kénh tirc thi: kich hoat dong th&i coi bdo dong > 85dB, dén LED dé tai clra dock, théng
bao pop-up trén man hinh giam sat va relay khéa barrier / loa thong bdo ty déng.

XU ly Edge Al — hoan toan offline: Toan b6 Al chay tai chd trén MachineAl Edge Al Box, khong phu
thuodc két ndi internet. Khi mat két ndi internet hé théng van bao vé ngudi lao dong 24/7.

Ghi log & lvu clip sw kién: Ty dong cat clip video 30 gidy (trwdc va sau sy kién), lvu anh chup,
timestamp, tén vung bi kich hoat. D liéu lwu cuc bd, xem lai bat c ltc nao.

Canh bao nhiéu tang (tuy chon thém): Tang 1 (vung chi y): dén vang nhap nhay. Tang 2 (vlung nguy
hiém): coi + dén do + relay. Tang 3 (khan cap): glri thong bao Zalo/SMS dén quan ly (tuy chon).
Dashboard quan ly tap trung (tuy chon thém): Giao dién web/app quan Iy nhiéu clra dock tir mot man
hinh. Théng ké sy kién theo ngay/thang, ban d6 vi tri nguy hiém, xuat bdo cdo an toan lao déng PDF tu
déng.

4. Thiét bi & Thanh phan hé théng

Thanh phan Mb ta & Thong s6 ky thuat

Camera Al ctra dock Camera 2MP-4MP, gbc réng 120°-180°, héng ngoai IR hoat déng & 0
lux, chuan IP67 chéng bui va nwéc. Lap trén khung clra dock hodc tran
nha may, bracket xoay 360°. K&t n&i PoE (1 day Cat5e vira cap dién vira
truyén data).

Model: C6 thé Iya chon trong giai doan PoC.

Edge Al Box Thiét bi x& ly Al nhing: NPU > 6 TOPS, ho tro 4-8 ludng camera Full HD

déng thoi, RAM 8GB, lwu trit 64GB eMMC. Két néi: 4xPoE GbE, HDMI,
USB, RS485. 4 kénh relay doc |ap (coi, dén, barrier, loa). Hoat dong -20°C
dén +60°C.
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Model: MachineAl Edge Al Box 04.

Coi bao dong am thanh Coi dién tlr 12/24VDC, 4m lwgng > 85dB tai 1m — du nghe trong moi
trwdng nha may 6n ao. Diéu khién qua relay NO/NC, 13p trinh tone canh
bdo linh hoat. Chuan bao vé IP65.

Model: C6 thé Iya chon trong giai doan PoC.

Pén LED canh bao Deén thap LED 3 mau (d6/vang/xanh) hodc dén strobe dé |3ap tai clra
dock. Piéu khién relay 24VDC tir Edge Al Box. Chuan IP54, |3p
tudng/cot/tran.

TG dién / ta nhya ki thujt Tuy bién cau hinh phan cirng theo dac thu hién trudng cda nha may.

Phan mém Al M6 hinh nhan dién ngudi trong vung nguy hiém, hudn luyén riéng cho

mai trudng khu vire dock nha may Viét Nam. Bao gém license vinh vién
va dich vu Training Al theo thyc té tirng nha mdy. Cap nhat model dinh
ky qua OTA, mién phi update 1 ndm d3u.

Dashboard & App Giao dién web browser + (rng dung mobile iOS/Android dé gidm sét
(tuy chon thém) nhiéu clra dock, nhan théng béo su kién, xem clip, xuat bdo cdo an toan
lao dong PDF ty dong.

Man hinh hién thj canh bdo 10" IPS Full HD, cdm (&ng 10 diém, két nGi HDMI + LAN. Hién thi live feed
(tuy chon thém) camera, canh bdo pop-up khi phat hién sy kién, théng ké log trong ngay.
Hoat déng 24/7, tu kh&i déng khi mat dién.

Model: Man hinh HDMI — cé thé luya chon trong giai doan PoC.

Barrier / cdng tw ddng Tinh ndng nang ha rao chan (Barrier) hodc san nang hang (Dock Leveler)
(tuy chon thém) ty déng theo ngilt canh an toan.

Luu y: Thdng sé va model thiét bj cé thé diéu chinh theo yéu cau thuc té tirng du én. Chi phi tron goéi (d3

bao gdm thiét bi, phan mém, training Al va dich vu trién khai) tham khao tai Muc 6.
5. Loi ich chinh

An toan lao dong
e Bdo vé tinh mang ngudi lao déng tai khu vwe dock — loai bé rdi ro va cham khi xe container [Ui vao.
e Canh bdo tw dong 24/7, khong phu thudc vao ngudi hudng dan hay suw chi y cla tai xé.
e Ty dong khoa barrier / phét loa khi phat hién nguy hiém — gidm thiéu sai sét do con ngudi.
Van hanh & trién khai
e X(r ly hoan toan mé hinh Al offline tai chd — khong phu thudc internet, khdng ro ri dit liéu san xuat.
e L3p ddt nhanh (1-2 ngay/ctra dock), khéng can thay d&i ha tang hay quy trinh van hanh hién cé.
e Hé thdng m& rdng linh hoat: thém camera, thém dock ma khdng can thay thiét bij 13i.
Tai chinh
e Giam chi phi bao hiém tai nan lao ddng va thiét hai thiét bi, hang hoa do va cham.
Tuan tha & bdo cao
o Dit liéu log su kién ho trg doanh nghiép chirng minh tuan thi quy dinh an toan lao déng.
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6. Udc tinh chi phi

Chi phi phu thudc vao s6 luvgng clra dock can 13p didt va ddc diém mat bang nha mdy. Duéi day 1a wdc tinh

tham khao cho cac goi trién khai tiéu chuan:

Goi trién khai Phu hop véi

Go6i Co ban 1 ctra dock Bdo gid theo yéu céu | Xwdng nho, 1
1 camera clra bdc d& hang
1 Edge Al Box
1 b coi/dén
+ Training Al

Goéi Tiéu chuan 4 clra dock Bdo gid theo yéu cGu | Nha may vira,
4 camera kho hang trung
1 Edge Al Box binh
4 b6 coi/dén
1 man hinh giam sat
+ Training Al

G6i Mé réng 8 clra dock Bdo gid theo yéu cdu | Nha may 1on,
8 camera khu bdc xép da
2 Edge Al Box noi
8 bd coi/dén
Dashboard quan ly tap trung
+ Training Al

Enterprise Khéng gidi han Bdo gid theo yéu cGu | Tap doan, khu
Thiét ké tich hgp WMS/ERP/SCADA céng nghiép
Barrier / cong ty dong

Lwu y: Chi phi Training Al (I18y mau, huan luyén mé hinh Al theo thuc t& nha may) 1a chi phi ¢6 dinh, khéng
phu thudc s clra dock. Vi vay, quy md trién khai cang I&n, chi phi trung binh mbi ctra dock cang giam.

Chi phi bao gém:
e Thiét bi phan cirng (camera, Edge Al Box, coi, dén, man hinh, td dién IP54, cdp dau néi)
e Ban quyén phan mém Al (license vinh vién, cap nhat model mién phi 1 ndm d3u)
e Lap d&t, cau hinh ving canh bao va kiém thir thyc té tai hién truong
e P3o tao van hanh cho d6i ngii ky thuat / an toan lao déng cda nha may

Chi phi khéng bao gom:

e Kéo cap mang/dién mdéi néu khoang cach > 100m
e Tich hop vdi hé théng WMS/ERP/SCADA hién cé (bdo gid riéng theo dy &n)
e Barrier / cong tw dong néu nha mdy chua cé san (cé thé cung cap theo yéu cau)

7. Pham vi trién khai

¢ Khao sat mat bang va khong gian khu vic ctra dock, danh gia didu kién dnh sang va vi tri 13p dat t6i wu.
o Thiét k& so d6 |3p ddt camera va cau hinh ving cadnh bao (zone) phu hop thuc t& van hanh.

e Cung cap va |3p dit toan bo thiét bi phan cirng (camera, Edge Al Box, coi, dén, ti dién).

e Cau hinh md hinh Al va dinh nghia viing nguy hiém theo d&c thu tirng clra dock.

e Kiém thir toan hé théng — mé phdng tinh hudng xe Ui va ngudi di chuyén thyc té&, hiéu chinh d6 nhay.
e Cai dat Dashboard quan ly va app mobile cho déi ngili gidm sat an toan.
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e DJo tao ky thudt van hanh, xt ly khi cé canh béo va bao tri dinh ky.

e Bao hanh thiét bi 12 thang; hd tro k§ thuat tir xa (remote support) trong toan thoi gian bdo hanh.

8. Quy trinh trién khai

Giai doan

Thai gian

NGi dung cong viéc

Budc 1 — Khao sat & Tw van 3-5ngay | Chuyén gia MachineAl dén khao sét truc ti€p khu viec
dock, chup anh, do dac kich thuéc, danh gia luu lugng
xe va ngudi, tw van vi tri |3p camera va phuong 4n dau
nai.

Bwéc 2 — Dé xuat & Ky két hgp | 3-5ngay | Trinh bay gidi phép thiét k&, so d6 13p dit, bao gid chi

déng tiét. Ky két hop dong, dat coc 50%, xac nhan lich trién
khai.

Buédc 3 — Gia cong ti & Chuan 3-7 ngay | Gia céng tl dién IP54 theo thuyc té, tich hop ray DIN,

bi thiét bj terminal block, gland cép. Kiém tra thiét bj trudc khi
Xuat xudng.

Bwéc 4 — Lap dit tai hién 10-30 | Kéo cap PoE, |3p camera trén khung ctra dock, 13p tu

trwong, 1dy mau va huan luyén ngay tudng, dau day coi + dén + man hinh + relay barrier. Cai

Al dat phan mém Al va ciu hinh vung canh bao.

Budc 5 — Kiém thir & Hiéu 1ngay | M6 phdong tinh huéng thuec té: xe tai IUi vao dock, ngudi

chinh dirng trong vung cdm. Hiéu chinh dd nhay, kiém tra coi,
den, man hinh, relay barrier hoat déng dung.

Bwdc 6 — Ban giao & Pao tao 1 ngay Ban giao toan bé hé théng, dao tao déi van hanh, cung
cap tai liéu k§ thuat va quy trinh xt Iy khi cé sy c6.
Thanh toan 50% con lai.

Buwdc 7 — Giam sat sau trién 30 ngay | Theo ddi hiéu suat hé thong, hd tro ki thuat tir xa 24/7,

khai dau diéu chinh m6 hinh Al néu can dua trén dit liéu thyc té

tai nha may.

9. Lién hé & Dat lich khao sat

DE duwoc tw van chi tiét va dat lich khdo st tai nha may, hodc yéu cau bdo gia chinh thirc, vui long lién hé:

e Cong ty: MachineAl Co., Ltd
e Email:
e Website: www.machineai.vn

e Hotline: 0886967375

contact@machineai.vn

MachineAl cam két déng hanh cung doanh nghiép trong hanh trinh sd héa an toan lao déng — nhanh

chéng, hiéu qua va dang tin ciy.
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