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Phan mém Giam sét Tai trong Xe tw déng

LICH SU PHAT TRIEN SAN PHAM
VERSION 1 (2016) — VERSION 4 (09/2025)

Tai liéu chirng minh gia tri gia tdng qua tirng thé hé phan mém — Phuc vu hd so dau thau

VER 1 - 2016 VER 2 - 2022 VER 3 - 2025 VER 4 - 9/2025 %
Nén tang ban dau Nghiép vu & Phap Iy Al & Cap nhat TT39/2024 Kién tric phan tang + loT

|. BOI CANH & MUC PIiCH TAI LIEU

Hé théng eWIM (Electronic Weigh-In-Motion) do Céng ty Cé phan Céng nghé — Vién théng ELCOM phét trién lién tuc
tr 2016 dén nay. M&i thé hé phan mém phan anh toan bé chi phi nghién cteu, phat trién, kiém thir va tuan tha phap ly
tich Iy theo thdi gian. Tai liéu nay chirng minh c6 hé théng rang chénh I&ch gia tri thwong mai gitra cac version la hoan
toan co co s& ky thuat va nghiép vu.

10+ 3 4 Cap 2

Phan hé méi hoan toan Module Al chuyén biét Lép kién trc phan tang SIS e G

Il. TINH NANG MO (NEW FEATURES) QUA TUNG VERSION

» Version 2 (2022) — Nghiép vu x phat & tich hop dang kiém quéc gia

[l Hoan toan méi so véi Ver 1

» Phan hé Hau kiém dau tién: kiém duyét vi pham, xac nhan/chinh stra bién sé, phan loai xe xitec.

+ Két nbi API d&ng kiém qudc gia (Cuc Dang kiém VN): tra clru tw déng thdng tin chi phwong tién theo bién sb.

* In phiéu can chuadn mau 1A — Quyét dinh 794/QD-TCDBBVN 30/3/2020 — tao bé&ng chirng phép Iy tai ché.

+ Hb so vi pham hanh chinh day dd theo ND135/2021: Phiéu can (PDF) + Hinh anh (PDF) + Video.

» Nhan dién bién sé sau (xe td hop): phan biét dau kéo va modc rd rang.

+ Phan nhém vi pham: (1) DG théng tin — dén mirc x& phat; (2) Bd thong tin — chwa dén mure; (3) Chwa da
théng tin.

+ Phan hé truyén di¥ liéu lén Céng thong tin Cuc Puéong bo Viet Nam qua APl chuan héa.

+ Hién thi mau canh béo theo murc vi pham tryc tiép trén giao dién giam sat thoi gian thuc.

» Version 3 (2025) — 3 module Al + cap nhat phap ly Théng tw 39/2024

[0 Hoan toan méi so v&i Ver 2
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* Al nhan dang bién s6 (Deep Learning): nhan dién xe may, bién vudng/dai, bién dac thd NN/NG/LD/KT — vuot
trdi OCR truyen thong.

* Al phat hién xe ché hang vuot chiéu cao cho phép (Al + hinh hoc 2D/3D): wéc lwong tw déng, so sanh dang
kiém, canh bao VMS.

¢ Al phat hién xe khong che bat / roi vai vat liéu: div liéu da goc do, da diéu kién anh sang — vi pham ND168
Dieu 17.

+ Cap nhat toan b tinh toan gi¢i han tai trong cau duwdng theo Thong tw 39/2024/TT-BGTVT (thay TT46/2016).

* In phiéu can mau 1B tw dong khi hau kiém thay dbi bién s hodc phan loai xe xi téc.

+ M®& réng pham vi hau kiém xitec: &p dung cho toan bd muc vi pham (khéng gi¢i han 10-20% nhw Ver 2).

* Biéu db vi pham toan tuyén + bao céo lwu lwgng xe qua lan.

» Version 4 (09/2025) — Kién tric 4 tAng + loT diéu khién thiét bi + App hién trwéng

[0 Hoan toan méi so v&i Ver 3 %

* Kién tric phan tang 4 I6p: Lan — Tram — Tuyén — Trung tam — m&i tang hoat dong doc lap, dam bao 100%
khéng mat phién céan.

* Phan mém Tuyén (Line Software): I&p diéu phéi moi hoan toan, quan ly déng thoi nhiéu tram trong cling
tuyén cao toc.

e [ Diéu khién den tin hiéu PLC quay dau xe: khi WIM phat hién qua tai, eWIM giri I1énh PLC bat dén PO +
kich hoat quay dau trong < 300ms — xe bij gilr lai ngay tai lan, khong can NV can thiép tht cong.

=[] Coi ha cénh bao tw dong qua relay dién: phat am thanh canh bao lién tuc ngay khi xe vt ngudng tai
trong — két hop v&i dén quay tao cadnh bao da giac quan tai hién trwdng (ap dung tuyén Phan Thiét — Dau
Giay, 8 tram KSTTX).

+ [] Bién bao dién t& VMS ndi dung déng: thay vi ndi dung cd dinh, VMS hién thi chinh x&c bién sé xe + loai vi
pham + % qué tai tirng truc theo thoi gian thwe — ndi dung thay déi theo tirng phwong tién vi pham, cap nhat
<1 giay.

[ Tich hop ETC (Electronic Toll Collection) — thu phi kin theo chang: eWIM ddng bd véi FE server ETC,
nhan két qua giao dich eTag; khi xe ETC hop |é nhwng qua tai, eWIM chu dong khoéa barrier du ETC da thanh
cong — wu tién an toan dwong bo.

* [ X ly kich ban vi pham kép: xe khéng eTag déng,th(yi qua tai — eWIM tao hd so vi pham ghép ca 2 loai (vi
pham ETC + vi pham tai trong) trong 1 bd ho so, xuat theo ND168/2024.

* App Tablet/Mobile cho can b ngoai hién trirdng: lan dau tién phan mém Lan c6 ban danh riéng cho thiét bj di
dong, tra ctru phién can va hau kiem ngay ngoai tram.

+ Co ché Offline Mode toan hé théng: ghi nhan cuc b tai tat ca cac tang, tw dong bo 100% khi phuc hoi két nbi
— khéng mat di liéu du mang gian doan.

* Dashboard da chiéu (ngay/thang/nam) cho tirng tuyén/tram/lan; Hau kiém nhanh (Quick Post-Inspection) téi
wu toc do x ly tuyén lwu lwgng Ién.

» Phan quyén da tAng: Trung tdm — Tuyén — Tram — Lan; Nhat ky thao tac 100% theo TCVN 11930:2017 C4p
do6 2; Chuan TT39/2017/TT-BTTTT (XML/Web Service/LDAP).

IIl. NANG CAP TRAI NGHIEM NGU'®'I DUNG (UX IMPROVEMENTS)

Céc cai tién UX duwoi day khong thém nghiép vu méi nhung tiéu ton dang ké ngudn lwc phat trién: thiét ké lai giao dién, kiém
thir da thiét bi, tdi wu hiéu nang render va viét lai tai liéu hwéng dan st dung.

A. Giao dién giam sat téng quan (eWIMCenter — Dashboard)

Ver 2-3: Giao dién danh sach don thuan Ver 4: Dashboard da chiéu, trwec quan héa day du
* Hién thi dang bang di¥ liéu, khéng c6 dashboard tdng * [] Dashboard theo ngay / thang / nam trén cung giao
quan. dién.
* Khong c6 biéu d6 theo thoi gian hoac phan tich phan * [1 Biéu d6 ty 1& vi pham, lvu lvong xe phan loai theo
bo vi pham. lan/tuyéen.
» B0 loc nam rai rac, khé st dung trén man hinh nhd. * [] B0 loc théng minh gom vao thanh bén, responsive trén

tablet.



Tai liéu M6 t& Phét trién San phdm — V1 — V4

ms x ‘ . . i |
88 Dashboard o
a Thang ké vi pham theo tram, lan
Tram Lin sogiaodich  SGlugtvipham T I vi pham
» 5618 4562 26% .
Théng ké vi pham theo loai phurang tién Théng ké vi pham theo mirc d6 vi pham
- 1564 462 ax
= 1268 268 &
a 200 166 2% .
et i 6 4l g e mirc
viphom di thang tin 126 1] Tt
=] 0% 8%
- 328 162 £
o
14 68 *
° ° - 214 s 2%
Khéag phat hign ddu ity @ G5 4 higu chue e
e thin I e i6 hop
o]
Théng ké vi pham theo thai gian
vipham
228
L I " @ viprom

&7 oMs

205 % iy -

&2 Dashboard
& Théng ké vi pham theo théi gian
Thang ké vi pham theo loai phuong tién Thang ké vi pham theo mirc dé vi pham
= Vg
a
Kot Spreipheitied
6
° !
o m_
L1 LR . . .,." e i @ " @ nengvipham @ Vi
o] o
Binh d6 tram Théng k& vi pham theo tram, lan
< Tram can BOT Trung Luong - My Thuin > M tram: TC_000662  Thist bi: 8 Tram Lan Sggiandich 58 lupt vi pham Ty 16 vi pham
» Tram can Sudi Dau 5618 682 26%
w  Team cén Phap Van - Clu Gi& 1594 462 9%
Lan1 1268 Z6B L
Lin2 200 166 2%
Lan3 126 24 il
w  Team e BOT Ninh Lbe 28 1.2 %
Lani 14 3
Lanz i 94 =z
P Team cén BOT Trung Lueng = M§ Thudn 1% B 1%

B. Giao dién xem chi tiét phién céan

Ver 2-3: B6 cuc tuyén tinh
 Théng tin dang kiém va tai trong hién thj dang text dai.
* Phai cudn trang nhiéu dé xem du théng tin mot phién
can.
 Biéu dd tryc xe chi dang text sb, khé doc nhanh.

Ver 4: Bé cuc 3 cét, thao tdc 1 man hinh
* [ Panel trai: hinh anh + video phién can xem ngay tai
cho.
 [] Panel gitra: biéu db tai trong tirng truc mau sac ro
rang.
] Panel phai: dang kiém + két luan vi pham — khéng can
cuodn.
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Giao dién Chi tiét Phién can Ver 4

a ¥ Bk
D umme 4 Xudtfie This gian i I @ Knong bidn Léch vimng can Limméisaw 10 iy () Chura dén mire wirphat [} B&n mie xir phat
Q - & ¢ ¥ 9 9 gy
= N . . - Bién 55 xe/BS " TongTT Vantde  TongTTTT39 Vet TLCPCD VuotTTtrueCP  VuotKLhing VwotKikéotheo . .
ST Tuyén Tram Lin  Chiguluthing  Tha gian Logixe s BiEn SMRM/RM Satmue : Cinhbio @ InPC
uy 9 Tl daukéo WM g e o) ) () ® ceep (%) ) °
1 Ic 1 Vao 26/08/2025 23:58:07 o a 1570 2 181 16000 [} [ ] [
2 Ic 1 vao 26/08/2025 23:55:57 o 2t 160m 2 244 16000 0 0 0 0
. oo
4 Ic 1 vao 26/08/2025 23.47.55 T P 0 2 196 16000 0 0 0 0
5 Ic 1 vao 26/08/202523:46:24 e 2 16460 2 25 16000 0 0 0 0
6 It 1 Vao 26/08/2025 23:44:41 o b 15000 2 262 16000 [ 0 0 0
7 Ic 2 Vvao 26/08/202523:43:21 T 16050 2 o7 16000 0 0 0 0
8 Ic 1 vao 26/08/2025 23:3506 T x 6480 2 3 16000 0 0 0 0
9 Ic 1 vao 2e0er02523331s (NN 1 1850 6 191 48000 0 0 0 0
] Ic 1 Vao 26/08/202523:22:17 ) 2 2680 2 n2 16000 0 0 0 0
ecomz 11 Ic 2 Vvao 26/08/202523:21:04 1630 2 263 16000 0 0 0 0

Super admin
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= PC_TH_001 report 9CF95F77-C664-1065-DEOF-2132827F8758.pdf
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IV.THONG TIN DANG KIEM
Loal xe: _T6 hop xe.

[Tongswuc: 6 TMGw xe phia i e xi téc cha chat lbag:

Tén chu xe, da ch
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C. App Tablet & Mobile cho can b6 ngoai hién trwong [ Ver 4

Lan dau tién trong lich s eWIM, phan mém tai Lan c6 ban danh riéng cho Tablet va dién thoai di dong — phuc vu can bo
van hanh ngoai hién trwdng ma khong can quay ve phong may.

0] Phan mém Lan Mobile [J Phan mém Lan Tablet [J Phan mém Lan Desktop
Danh cho can bg hién truong Giao dién t6i wu man hinh 10-12" Ver 1-3: chi c6 phién ban nay

* Tra ctu phién can theo thoi gian * Giao dién 2 cot, thao tac dé dang * Chi chay trén may tinh Windows
thye v&i ngon tay tai phong diéu khién

e Xéac nhan vi pham va hau kiém e H6 tro toan bd chirc ndng nhuw e Khdng hé tror thiét bj di dong
ngay trén dién thoai ban Desktop + Can bo phai vé& phong may dé

* Xem anh va video phién can tryc » Két ndi Wi-Fi hodc 4G tai tram kiém tra div lieu
tiep * Dbéng bo dir liéu ngay khi c6 két

* Nhan thdng bao xe qua tai qua noi

push notification

[l App Tablet & Mobile Ver 4 — Giao dién hién trwong
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Super admin

@
Q o & @ Hau kigm nhanh Thii gian xi Ij @ Khing bién Léch viing cin 10 | cnua dénmic xirphat [l ©&n mire i phat

Bién sd Bién

| . . Chigu lru " . Tong TT ViEn the Téng TTTT39  VuotTLCPCD '
STT  Tuyén Tram Lan N Théi gian Loai xe xe/BS ddu  SMRM/R 50 truc - .
g théng g ; ko " (ka) ‘ (kmy/h) (ka) (]
B
:3 VHPT S cha 1 Vao L 21/05/2026 100829 | q 50H75577 47350 6 343 48000 i
= 'ad ] [~ »
Vinh Hao 1081 J_W
Tram cén
3 21/05/2026 10:0821 48000
Vinh Hao
::3 VHET Tremehn Vao L 21/05/2026 10:07:09 " 79H01033 12120 2 300 16000 0
= 'ad U/ |
Vinh Hao
4 Tram cén .
@ VHPT o1 Vao L 21/05/2026 10:0409 72014028 11600 3 454 24000 i
Vinh Hago
‘:’3 Tram cén --
D VHPT 1 Vao L 21/05/2026 10:0326 “ 78H00375 10920 3 287 24000 i
Phan Thigt 1081 d
33 Tram cén T
D VHPT 1 Vao L 21/05/2026 09:5911 P 60069224 2510 2 325 16000 i
— MaLam 1081
oma

D. Giao dién Hau kiém & Hau kiém nhanh

I Giao dién Hau kiém chuan (trai) va Hau kiém nhanh (phai) — Ver 4
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Tai liéu n6i bd — Cong ty C6 phan Céng nghé — Vién théng ELCOM | Phuc vu hd so ddu thau & thwong mai
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Hau kiém chuan (Ver 2, 3, 4) [ Hau kiém nhanh — Ver 4
« Xem toan bo thong tin phién can chi tiét. * Giao dién tdi gian, 1 click xac nhan vi pham.
* Sta hién sb, loai xe, m&c d6 vi pham. s T6i wu tbc d6 xt ly — phu hop tuyén lwu lwong 1&n.
» Xem lai video khi phwong tién qua can. * Hién thj ddng thoi danh sach + chi tiét trén 1 man hinh.

E. L Tich hop diéu khién thiét bj loT tai lan — Ver 4

Ver 4 1an dau tién dwa eWIM vurot ra ngoai vai tro phan mém can, tré thanh "bé nao” diéu phéi toan bé thiét bi vat Iy tai
lan KSTTX — dén PLC, coi, VMS va barrier — theo th&i gian thwc dwa trén két qua can va giao dich ETC.
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Tai liéu ndi b — Cong ty C6 phan Coéng nghé — Vién thong ELCOM | Phuc vu hd so d4u thau & thwong mai
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beén tin hiéu + PLC quay PLC WIM phat hién qua Bat DO + 1énh quay dau < 300ms. Poc
dau Modbus tai lap v&i két qua ETC — barrier bj khoa
du ETC thanh cong.

0 Coi bao déng + Pén quay 1 Relay dién WIM phét hién qua Kich hoat df)ng thoi voi dén PLC. Coi
tai lién tuc cho dén khi NV reset tht cong
sau Xt ly.
0 Bién béo VMS 1 TCP/IP Phat hién qua tai / N6i dung déng: cap nhat bién s6 + %
eTag I6i / DS Cam qud tai + loai vi pham theo tirng xe, < 1
giay.
0 Barrier (thanh chén) 1 PLC / relay ETC thanh céng + eWIM c6 quyén khéa barrier d(f)q lap du
WIM hop & ETC da thanh cong — wu tién két qua

can tai trong.

0 Camera ANPR 2 RTSP/API Moi xe vao lan Al Deep Learnmg nhan dang bién sb +
gén voi két qua can trong cling 1 ban
ghi phién.

0 Ang-ten RFID / eTag ETC 1 RFID 920— Xe vao viing nhan DPoc eTag — FE server — dbi soat voi

923 MHz dang WIM — eWIM quyét dinh hanh dong
tbng hop.

Trang thai thiét bi theo kich ban van hanh — Ver 4

Can c tai lieu thiét ké k¥ thuat 19-TEDI-036-H.D (Ban QLDA Thang Long) — tuyén Phan Thiét — DAu Giay, 8 tram KSTTX.

Kich ban VMS Lan Pen TH el s 2t Barrier Dic thu Ver 4 (PLC / IoT)

quay

A ETC hop |é + Tai ding THANH CONG + phi XANH TAT MO PLC khong kich hoat. eWIM
ghi phién binh thwong.

B ETC thiéu s6 dw (tai dang) TK KHONG BU / 1510) BAT (dén DONG PLC khéng kich hoat — 16i
NAP TIEN quay) ETC, khong phai qua tai.
© Khong eTag / eTag 16i KHONG CO eTag 15(0) BAT DONG WIM van ghi tai trong vao
(coi+den) log doc lap.
D eTag thuéc DS Cam VI PHAM — DUNG 1510) BAT MANH KHOA PLC quay dau khong kich
LAI hoat — x& ly qua kénh
ETC.
E Mét két néi Back-End OFFLINE / LOI BE VANG BAT (dén Tuy CH WIM tiép tuc hoat déng doc
quay) 1&p, ghi cuc bd.
F Nhiéu eTag (xe sat nhau) LOI PHAN LOAI VANG BAT DONG eWIM ghi canh béo collision
vao log.
G ETC hop 1é nhwng QUA TAI A[BKS] QUA TAI 1510) BAT MANH DPONG PLC kich hoat < 300ms.
X% Barrier kh6éa du ETC

thanh céng. VMS néi
dung theo xe.

H Khong eTag + Qué tai (kép) AKHONG eTag + 1510) BAT MANH DONG Vi pham kép: hé so gop
QUA TAI X% ETC + WIM. PLC kich
hoat.

0 Man hinh diéu khién loT tai lan — Ver 4
[ Chén anh giao dién diéu khién trang thai dén / cdi / VMS / barrier theo thoi gian thwe vao day |
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IV. NANG CAP "NGAM" — NGUON LUC DAU TU KHONG THAY NGAY

Day la nhivrng khoan dau tu k¥ thuat quan trong khong hién dién tryc tiép trén giao dién nhwng quyét dinh dé 6n dinh, hiéu
niang, kha nang mé réng va tudi tho cuia toan hé thdng. Bay ciing 1a ly do chi phi tich Itly ngay cang 16n.

7] | Tich hop loT diéu khién thiét bj lan & ETC

Lap trinh giao thirc PLC (Modbus/OPC-UA): gt
I&énh bat/tat dén d6, dén quay dau véi do tré <
300ms — yéu cau kiém thtr thwe té trén ta didu
khién phan ctng.

Driver relay coi: diéu khién kich hoat / tat coi bao
doéng qua relay dién — viét driver tich hop trong
eWIM Station.

Driver VMS néi dung dong: xay dwng engine cap
nhat ndi dung bién bao dién ti theo tirng ban ghi
phién can (bién sb + % qua tai) qua TCP/IP, thay
thé noi dung tinh cii.

Quan ly trang thai thiét bi (device state machine):
6 trang thai (Standby, Canh bao, Vi pham,
Offline, L&i, Reset) — eWIM diéu phdi chuyén
trang thai nhat quan cho tat ca thiét bi ciing lic.

Tich hop FE server ETC (RFID 920-923 MHz /
TCVN 10849:2015 / TCCS 44:2022): doc két qua
giao dich eTag va ghép v&i ban ghi WIM trong
cung phién can.

Kién tric & Ha tang ky thuat

Tai céu triic toan bo tir kién tric 2 tang (Ver 1-3)
Ien 4 tang phan cap r6 rang — doi héi viét lai
phan I&n codebase.

Message Queue (hang doi tin nhéan): dam bao
khﬁng mat géi di liéu khi tai cao hodc mat két
noi.

Co ché Offline-First: caphes dir Ii@u cuc bo,
conflict resolution khi dong bd nhiéu diém cung
lac.

Database sharding theo tuyén: téi wu truy véan khi
sO lwgng tram mé rong Ién hang chuc.

Hiéu nang & T6i wu hoéa hé théng

Giam do tr,é hién thi di liéu phién can tir >2 giay
(Ver 2) xudng <300ms (Ver 4) nh& WebSocket
thay HTTP polling.

Nén video/anh théng minh trwdc khi truyén vé
trung tam — gidm ~60% bang théng mang so vo&i
Ver 2.

Logic wu tién WIM over ETC: khi ETC thanh cong
nhwng WIM phat hién qua tai, eWIM override
lénh mé& barrier — xay dwng ludng x& ly wu tién
va unit test day du.

X ly kich ban vi pham kép (khong eTag + qua
tai): gop 2 loai vi pham vao 1 ho so, tuén tha
ND168/2024 bieu 17.

Ddng bd DS Wu tién / DS Cam (Red-list / White-
list): phén biét xe wu tién (PCCC, cu thwong) —
WIM ghi log nhwng khéng kich hoat PLC; xe DS
CAm — PLC khong kich hoat nham loai vi pham.

Kiém thtr phan crng thye té: 8 1an test/tram theo
bang kiém dinh 06_PLKL; test 8 kich ban van
hanh; test 10 test case tich hogp WIM-ETC-loT
trén tuyén Phan Thiét — Dau Giay.

AP| Gateway tap trung: xac thuc, rate-limit,
logging tat ca request tir App mobile/tablet.

Chuan héa giao dién |ap trinh theo
TT39/2017/TT-BTTTT (XML/Web Service/LDAP)
cho lién théng nha nwéec.

Phan mém Tuyén (Line Software): tang trung
gian mé&i hoan toan, khéng ton tai trong Ver 1-3.

Tich hgp ETC thu phi kin theo chang (TCVN
10849:2015, TCCS 44:2022, ISO/IEC 18000-
63:2015).

Background sync: déng bo di liéu khéng chan
giao dién ngwdi dung (non-blocking Ul).

Auto-scale module Al: phan tai xt ly anh sang
nhiéu worker khi lwu lwgng cao diém.
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*  Tbi wu truy vin CSDL: thém index phtrc hop,
phan vung bang theo thoi gian — toc dg tra ctru
lich st tang 3-5x.

* Lazy loading anh va video trong danh sach giam
sat — trang tai nhanh hon khi cé hang nghin ban
ghi.

Giam RAM tiéu thu phan mém Lan tir ~800MB
(Ver 2) xudng ~300MB (Ver 4) — chay on dinh
trén PC nhdng yéu hon.

CDN ndi bo cho video phién can: phat video
khong buffering du nhiéu ngw®i xem cung ldc.

Bo test case tw dong (automated testing): >500
test case bao phi cac luong nghiép vu chinh.

* Kiém thtr hdi quy (regression testing) sau méi lan
cap nhat — dam bao khoéng pha v& tinh nang ca.

e Kiém thiy tai (load testing): m6 phéng 50+ tram
can hoat dong dong thoi.

*  Kiém thir thiét bj thyre té: chay thir nghiém App
mobile trén >10 dong thiét bj Android/iOS khac
nhau.

1 | Tuan tha phap ly & Cap nhat nghiép vu

Penetration testing (kiém thir xam nhap): phat
hién va va 16 hdng bao mat trwdc khi phat hanh.

Kiém thir két néi PLC thuwc té vai ta didu khién
dén, coi tai méi trwong phong lab va hién trudng.

User Acceptance Testing (UAT): phéi hop véi
don vi van hanh dé xac nhan luong nghiép vu
thwc té.

Tai liéu héa: viét lai toa’n b6 hu’é’pg dan st dung,
tai liéu ky thuat theo kiéen tric 4 tang mai.

* Rasoat va cap nhéat toan bg tinh toan tai trong
theo Thong tw 39/2024/TT-BGTVT — thay thé
hoan toan TT46/2016.

* Tich hop ND168/2024: cap nhat nguwdng x@v
phat, danh muc vi pham, méc phat m&i nhat.

* Bb sung nghiép vu vi pham bao vé méi truong
(bieu 17 NB168) vao ludng hau kiem va béo céo.

* Xay dwng module in phiéu can méu 1B: tw dong
chon mau phiéu phu hop theo két qua hau kiem.

Dat chuén béo mat thong tin TCVN 11930:2017
Cap do 2 (theo ND85/2016, TT03/2017) — yéu
cau audit déc lap.

Xay dung quy trinh cung cAp ban va bao mat
dinh ky trong toan th&i gian bao tri.

Chuén hoa di¥ liéu xuét khau theo dinh dang Bo
TT&TT — ho tro lién théng véi cac hé thong co
quan nha nuwéc.

Dao tao nguwdi dung va chuyér] giao cdng nghé
theo tiéu chuan nghiém thu phan mém nha nwéc.

V. BANG SO SANH TONG HOP CAC VERSION

A. Tinh nang & Nghiép vu

Ver 1 (2016) Ver 2 (2022) Ver 3 (2025) Ver 4 (9/2025) %

Pham vi giam sat 1 Tram Patram > TT

Nhan dang bién sé OCR —xe 6 10 OCR nang cao

Bién sé sau xe té hop /Co

Hau kiém vi pham /Chuén

O Patuyén +TT
phén cap

Da tram + Tuyén

Al Deep Learning [ Al DL +tich hop

+xe may + bién ETC
dic thu
¥ Co ¥ Co

M@ réng xitec [] Chuan + Nhanh
(Quick)
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Ver 1 (2016) Ver 2 (2022) Ver 3 (2025) Ver 4 (9/2025) %

Két néi dang kiém quéc /APl ty dong /API ty dong /API ty dong

gia

In phiéu can No&i bo Mau 1A — QD794 Mau 1A + 1B [1 1A + 1B tw déng
Hb6 so vi pham phép Iy PDF+Video+Anh PDF+Video+Anh PDF+Video+Anh
Al chiéu cao xép hang JCo /Co

Al khong che bat O Cé ¥ Co

Diéu khién dén PLC quay U CcO-PLC

dau Modbus < 300ms
C0i hu canh béo tw doéng [1 CO - relay dién,

da giac quan

Bién VMS néi dung dong Néi dung cé dinh Noi dung cé dinh N&i dung cé dinh [ Bién s6 + % quéa
tai theo xe thwc

Tich hop ETC — thu phi 0 RFID 920-

kin 923MHz + TCVN
10849

WIM override barrier khi [0 Khoéa barrier du

qua tai ETC thanh cong

Xt ly vi pham kép (ETC + [ H6 so gdp theo

WIM) ND168/2024

App Tablet hién trwong [ Mé&i hoan toan

App Mobile hién trwong [l M¢&i hoan toan

Phan mém Tuyén (Line [1 M&i hoan toan

SW)

Tich hop ETC [l Mé&i hoan toan

Offline Mode toan hé [l M&i hoan toan

théng

Dashboard da chiéu Co ban [l Ngay/thang/nam
da cap

Lwu lwong phap ly ap TT46/2016 TT46/2016 TT39/2024 [1 TT39/2024 +

dung ND168/2024

B. Bao mat & Ha tang ky thuat

Ver 1 (2016) Ver 2 (2022) Ver 3 (2025) Ver 4 (9/2025) %

Ma héa dwong truyén Co ban Nang cao Nang cao Nang cao + LDAP

Phan quyén 2 cép 3cép 3cép ' 4 cép theo tang
kien trac
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Ver 1 (2016) Ver 2 (2022) Ver 3 (2025) Ver 4 (9/2025) %

Nhat ky thao tac Theo user Theo user + thoi Theo user + thoi [ 100% + truy vét
gian gian dieu tra

Chuén bao mat No&i bd No&i bd No6i bd 7 TCVN )
11930:2017 Cap do
2

Ma héa mat khau SHA / MD5 SHA / MD5 SHA/MDS5 + IP
whitelist

Sao lwu CSDL Thi céng Co sao lwu Cé sao lwu 71 Dinh ky + dot
xuat + phuc hoi
nhanh

Do tré hién thi div lidu >2 giay ~1-2 giay ~500ms <300ms
(WebSocket)

H6 trer thiét bi xem PC Windows Laptop + Tablet Laptop + Tablet [ + bién thoai di
dong

Kién tric phan mém 2 tang 2 tang 2 tdng [] 4 tang phéan cép
doc lap

Chuan trao déi dir liéu NGi bd API co ban APl nang cao 1 TT39/2017
XML/WS/LDAP

eWIM Ver 4 (09/2025) = Ver 1 + 9 nam R&D tich liy

10+ phan hé moi - 3 module Al - Diéu khién IoT (PLC/Coi/VMS) - App hién truong - Kién tric 4 tang - Bao

mat cap quoc gia




