Phin 2. YEU CAU VE KY THUAT
Chwong V. YEU CAU VE KY THUAT

1. GIOI THIEU CHUNG VE DU TOAN, GOI THAU:

- Tén dy toan: Thué phan mém Bénh an Dién tir (EMR) va Hé thong luu trit, truyén tai hinh y t& (PACS) tai Bénh vién
Da khoa Thanh Chuong

- Tén goi thau: Thué phan mém Bénh an Pién tir (EMR) va hé thong luu trix, truyén tai hinh anh y té (PACS):
- Chu déu tu: Bénh vién Pa khoa Thanh Chuong

- Dia diém thuc hién: Bénh vién Da khoa Thanh Chuong

- Thoi gian thyc hién goi thau: 38 thang (trong d6: 36 thang thué, 02 thang cai dit va thiét 1ap hé thong).

2. MUC TIEU CONG VIEC:

- Trién khai hé théng phan mém quan ly bénh an dién tr (EMR) nham ting cuong hiéu qua viéc kham chita bénh cho
nguoi dan va tang cuong kha ndng quan ly, diéu hanh cua lanh dao bénh vién.

- Trién khai tmg dung hé théng phin mém luu trir va truyén tai hinh anh y t& PACS giap quan Iy, xir Iy phim anh, doc két
qua, tra két qua chan doan hinh anh khong str dung phim va luu trir 1au dai. Dap tmg thu nhén hinh anh cua tat ca cac may sinh
anh trong bénh vi¢n, bao gom DICOM va non DICOM. Cung cap nguon dit liéu du vao cho bénh an dién tu.

3. YEU CAU KY THUAT CUA GOI THAU:

A. Hé thong Bénh an Pién tir (EMR)

1. Yéu ciu vé chit lwong dich vu cong nghé thong tin

1.1. Yéu cau cac hé¢ thong phan mém dam bio tuan thi quy dinh can dap Gng

- Tiéu chuan k¥ thuat vé ung dung cong nghé thong tin trong co quan nha nudc cong bd kém theo Thong tu s6 39/2017/TT-
BTTTT ngay 15 thang 12 ndm 2017 cua B truong Bo Thong tin va Truyén thong;

- Théng tu s6 53/2014/TT-BYT ngay 29 thang 12 nam 2014 ciia BO Y té quy dinh didu kién hoat dong y té trén moi trudng
mang;



- Thong tu s6 54/2017/TT-BYT ngay 29 thang 12 nim 2017 cta Bo truong Bo Y té ban hanh Bo tiéu chi tng dung cong
nghé thong tin tai cac co s kham bénh, chira bénh;

- Quyét dinh s6 2035/QD-BYT ngay 12 thang 06 ndm 2013 ctia B Y té vé viéc cong bo danh myc k§ thut vé img dung
CNTT trong linh vuc y t¢;

- Quyét dinh s6 5573/QD-BYT ngay 29 thang 12 ndm 2006 cta Bo Y té vé viéc ban hanh “Tiéu chi phdn mém va nodi dung
mdt sO phan h¢ phan mém tin hoc quan ly bénh vién”;

- Quyét dinh s6 5004/QD-BYT ngay 19 thang 9 ndm 2016 cta B§ truéng BO Y té vé& viéc phé duyét mo hinh kién tric

tong thé h¢ thong thong tin kham chira bénh bao hiém y té;

- Thong tu s6 32/2023/TT-BYT ngay 31 thang 12 ndm 2023 cua BO Y té quy dinh chi tiét mot s diéu cua Ludt Kham
bénh, chira bénh;

- Théng tu s6 13/2025/TT-BYT ngay 06 thang 6 nam 2025 ciia Bd Y té vé viéc Hudng dan trién khai hd so bénh an dién
tu;

- Cong van 5O 365/TTYQG-GPQLCL ngay 06 thang 6 nam 2025 cua Trung tdm Thong tin Y té Qudc gia vé viéc Hudng
dan yéu cau ky thuét trién khai phan mém hd so bénh an dién tu;

- Céac tiéu chuén k¥ thuat tng dung cong nghé thong tin trong cic hé thong thong tin y té: Tiéu chuan HL7 (ban tin HL7
phién ban 2.x, ban tin HL7 phién ban 3, kién trac tai liéu lam sang CDA).

1.2. Yéu cau dap tng viéc lién thong da dang thong tin theo yéu ciu quan ly, chuyén mon trong thoi gian thué.
Tich hgp, lién thong, chia sé dir li€u véi cac hé thong thong tin, co s¢ dir li€éu khac thong qua nén tang tich hgp, chia sé
dir liéu da quy dinh

- Quyét dinh s6 3618/QD-BHXH ngdy 12 thang 12 nam 2022 ctia Bao Hiém Xa Hoi Viét Nam vé viéc quy dinh chuan va
dinh dang dir li¢u dau ra st dung trong quan ly, gidm dinh va thanh toan chi phi kham bénh, chita bénh bao hiém y t¢;

- Quyét dinh s6 3176/QD-BYT ngay 29 thang 10 nam 2024 cua B0 Y té vé stra ddi, b6 sung quyét dinh s6 4750/ QD-BYT

ngay 29/12/2023 cuia bd trudng bo y té stra d6i, bd sung quyét dinh s6 130/ QD-BYT ngay 18/01/2023 quy dinh chuan va dinh
dang dit liéu dau ra phuc vu viéc quan 1y, giam dinh, thanh toan chi phi kham bénh, chira bénh va giai quyét cac ché do lién quan;

- Quyét dinh s0 130/QD-BYT ngay 18 thang 01 nam 2023 cua Bo Y té vé viéc quy dinh chuan va dinh dang dir liéu dau
ra phuc vu viéc quan ly, giam dinh, thanh todn chi phi kham bénh, chita bénh va giai quyét cac ché do lién quan;

- Quyét dinh s0 4750/QD-BY T ngay 29 thang 12 nam 2023 ctia B trudng BO Y & Stra doi, bd sung quyét dinh s6 130/Qb-
BYT ngay 18/01/2023 cua B Y té quy dinh chuan va dinh dang dir li¢u dau ra phuc vu vi¢c quan ly, gidm dinh, thanh toan chi
phi kham bénh, chira bénh va giai quyét cac cheé dg lién quan;



- Quyét dinh s6 228/QD-QLD ngély 03 thang 04 nam 202:’3 cua Cyc Quan ly Duoc, BOY té ban hanh “Chuén két ndi gitra H¢ théng
co s¢ dir liéu Dugc Quoc gia va HE thong thong tin Quoc gia vé quan 1y ké don thudc va ban thuoc theo don”;
. - Cong van s6 365/TTYQG-GPQLCL ngay 06 thang 6 nam 2025 cua Trung tam Thong tin Y té Qudc gia vé viée Hudng dan yéu
cau k¥ thuat trién khai phan mém ho so bénh an dién tur.
1.3. Yéu ciu phin mém dam bao tiéu chuin chit lwong
- Nha thau phai c6 chirng nhén tiéu chuan ISO 9001:2015, ISO 27001:2022 vé cung cip phan mém y té HIS, LIS, PACS hoic
tuong duong.

- Hé thong phan mém bénh 4n dién tir (EMR) phai két ndi duoc v6i phan mém quan 1y bénh vién (HIS) dang van hanh tai Bénh
vién dé€ cé thé tuy bién theo quy trinh tac nghi€p phu hop véi Bénh vién Da khoa Thanh Chuong .

- Hé thong luu trit va truyén tai hinh anh (RIS-PACS) phai két nbi duoc v6i phan mém quan 1y bénh vién (HIS) dang van hanh tai
Bénh vién dé c6 thé cdp nhat két qua chan doan hinh anh vao ho so kham chira bénh cua ngudi bénh.

2. Pic diém va tinh ning dich vu

2.1. Tinh ning dich vu Bénh 4n dién tir (EMR)

STT Noi dung
I H¢ thong phan mém Bénh an dién tir (EMR)
1 + Két ndi, tich hop véi hé thong HIS hién hanh
2 + Quan ly thong tin bénh nhan, tién sir bénh nhan
3 + Quan 1y hd so gidy bénh nhan cung cap
4 + Quan ly thong tin bac sy, dugc sy, nhan vién y té
5 + Quan ly chi dinh
6 + Quan 1y két qua can 1am sang
7 + Quan ly thong tin qua trinh diéu tri
8 + Quan ly thudc di ké don cho ngudi bénh
9 + Quan 1y hd so bénh an dién tir
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+ Tich hop chit ky dién tir, chit ky sb

11 + Quan 1y két ndi, twong tac voi cac hé théng
12 + Quan ly vong doi ho so bénh an dién tir
13 + Quan ly st dung va khai thac hd so bénh an dién tur
14 + Quan ly truy vét
15 + K&t xuét thong tin hd so bénh an dién tir
16 + Két ndi thanh toan khong dung tién mat
2.2. Tinh niing dich vu hé thong luu trir va truyén tii hinh anh (PACS)
STT Mb ta Hé thong — Thiét bi SL PVT
HE THONG THU THAP, LUU TRU VA TRUYEN TAI HINH ANH SO DICOM
(PACS)
Dung lugng: > 80TB
I Hé théng PACS Client 1 Hé théng
II Hé théng DICOM STORAGE 1 Hé théng
111 Hé thng DICOM WEB GATEWAY 1 Hé théng
v Hé théng Portal hinh anh cho bénh nhan 1 Hé théng
\Y% Hé théng RIS Gateway 1 Hé théng
VI Workstation xtr Iy hinh anh 1 Bo
VII | Chimg chi s6 SSL 1 Bo

3. YEU CAU KY THUAT

Thué dich vu hé théng luu trir va truyén tai hinh anh (hé thong PACS) tai Bénh vién ndm 2025-2028 nhu sau:

3.1. Thiét ké hé théng




‘Hién nay, h¢ théng PACS dugc trién khai bao gdm ca phan mém va phan cimg chuyén dung. Pho bién va giam thiéu chi phi nhét 1a
h¢ thong dugc thiét ké theo cong nghé nhiing trén nén tang Linux (Linux based Embedded System).

Céc hé thdng phai tich hop ban quyén hé diéu hanh va co s¢ dit liéu.

PACS gbm bén khéi chinh: Khéi thu nhan va luu trit anh; Khéi chtre nang RIS; Khéi hién thi va xir 1y anh trén Web; Khéi hién thi va
xur 1y anh trén may tinh Workstation.

- Khéi thu nhén anh va lwu trit dnh: Thuc hién chirc ndng thu nhin anh tir tat ca cac loai thiét bj tao anh (CT, MRI, CR, DR, US) c6
trong bénh vién; tir cac loai may da cé san chuén’DICOM cua tat ca cac khoa tao anh trong bénh Viép nhu:’ khoa chan doan hinh anh, khga
tim mach, }(hqa Co Xu:ong Khop. Sau khi cac thiét bi tao anh C,hO bénh nhan xong, anh s& dugc g1 dén khoi thu nhén anh thong qua chuan
DICOM dé tiép tuc gui dén cac khoi chirc nang khac cua h¢ thong PACS.

Khéi Iwu trit anh thyc hién luwu trir cac anh DICOM duoc truyén tir khéi thu nhan anh truyén toi. Tai khéi chirc ning nay, tat ca cac
thong tin anh DICOM cua bénh nhan va thong tin lién quan toi anh cua bénh nhan s& dugc luu trir vao cac hé thong luu trix 80, vOi cac céu
trac du phong Backup va hoat dong cung cac hé thong may chu trén nén cong ngh¢ nhing Linux c6 céu hinh dam bao do 6n dinh va linh
hoat ctia toan bo hé thong. Tir khéi luu trix nay, tit ca cac anh s& dugc truyén t6i cac tram may tinh théng qua két ndi mang internet.

- Khéi chirc nang RIS: Thuc hién lién thong dit liéu hé thdng HIS- RIS- PACS vdi cac chirc nang chinh: truyén tai thong tin chi dinh
theo chuan HL7. Truyén tai va chuyén dbi hinh anh bénh 1y da dugc xir Iy tir may tinh (Workstation). Cap nhat thong tin, hoan thién ho so
bénh 4n. Lién thong hai chiéu bo cdo chan doan hinh anh.

- Khéi hién thi va xtr 1y anh trén Web: ap dung cho cac may tinh str dung trang Web Viewer, cac thiét bj di dong sir dung giao dién
Mobile Viewer, cac thiét bi TV thong minh st dung giao dién Web dé tim kiém, xem va xtr Iy anh thong qua mdi trudng Web phuc vu chan
doan va hoi chan. Giao dién nay hd trg cac tinh ning xur Iy anh chuyén dung nhu chinh d6 sang tdi, chinh phong to thu nho anh, di chuyén
anh, dong bo cac mat cat, twong phan, do dac, dung hinh ba mit cit MPR,..

- Khéi hlen thi va xur Iy anh chuyén dung trén mdy tinh: ap dung cho cac may tinh tai tram lam viéc cho bac sy chan doan hinh anh.
Khéi nay bao gébm man hinh hién thi v&i do sdc nét cao va phan mém chuyén dung dé thuc hién cac tinh nang xt ly anh nang cao, nhu dung
hinh 3D, xir Iy x6a nén, mach mau... hd trg viéc chan doan chinh xac va nhanh chong cho béc sy.

3.2. Nguyén ly hoat dpng chung

- Khi cac may tao hinh anh nhu CT, MRI, X-quang s6, siéu am két ndi voi hé théng PACS. Hinh anh s€ duogc truyén tai 1én hé théng
PACS mdt cach ty dong hodc dugc thuc hién mot cach thu cong. Béc si chan doan hinh anh thuc hién viéc chan doan thong qua may tinh
Workstation, hodc thong qua ing dung Web trén trinh duyét Web, giao di¢n Web trén cac thiét bi di dong.

- Déi véi nguoi su dung tai tat ca cac khoa, phong c6 may tinh két ndi mang LAN Bénh vi¢n: st dung trinh duy¢t web hodc may tinh
WorkStation véi tén dang nhap va mat khau dé dang nhap vao hé théng PACS.

- Bdi voi ngudi ding can hoi chan tir xa thi co thé két ndi véi hé thong PACS thong qua internet c6 kénh két ndi riéng VPN bang méay
tinh bang, di¢én thoai thong minh hodc may tinh. Vi¢c xac thuc st dung phuong thirc tén nguoi dung- mat khau. Ngoai ra, ngudi dung con



c6 thé thong qua timg dung xem anh trén may tinh bang va trinh duyét Web trén may tinh.

- Hé thdng PACS c6 thé két ndi v6i hé thong HIS, LIS theo tiéu chuan HL7 nham 14y dit liéu chi dinh, dir liéu bénh nhan va cung cap

dir liéu hinh anh dén ho so bénh an dién tir.

- Hé théng PACS phan quyén thao tac ngudi dung voi ting cap do khac nhau va dam bao cac quyén thao tac co ban nhu sau:

L,Oal thao Miéu ta Phin quyén

tac
Xem két qua: ngudi ding duge phan quyén cé thé xem danh sach céc ca chup dd c6 két | Bac sy chan doan hinh
qua; xem ket qua cua ca bénh dang chon. anh; bac sy lam sang
Chinh stra: nguoi ding duoc phan quyén c6 thé chinh sira két qua cta ca bénh do chinh | Béc sy chan doén hinh
bac sy tra trude do. anh
Ghi dia tw dong: nguoi ding dugc phan quyén ¢6 thé xuat hinh DICOM bang phin mém | K thudt vién; Bac sy
ghi dia va in nhan dia tu dong dé tra cho bénh nhan. chan doan hinh anh
Mail: ngudi ding duoc phan quyén cé thé xuat hinh DICOM va giri qua mail phuc vu hoi | Bac sy chan doan hinh
chan hodc tra cho bénh nhan. anh

Report .
In gidy: ngu’(n dung duoc phan quyén c6 thé thuc hién in hinh DICOM da chon bang thiét | Béc sy chan doén hinh
bi mdy in gidy két ndi dén may tinh (Workstation). anh
In phim: nguoi dung duoc phin quyén c6 thé thuc hién in hinh DICOM trén may in phim Ky thuét vién; Bac sy
chuyén dung. chan dodn hinh anh
Tao mau bao céo: nguoi dung dugc phan quyén c6 thé cap nhat mau két qua, tao miu két |  Béc sy chan doan hinh
qua méi hodc x6a mau két qua. anh
Xuét anh DICOM da qua chinh stra: ngudi dung duge phén quyén co thé dyng hinh | Béc sy chan doan hinh
DICOM bang phan mém chuyén dung va xuat hinh da dung ra dia, in gidy, in phim. anh
Chinh stra thong tin: nguoi dung duoc phan quyén co thé chinh sira thong tin cta ca bénh Quan tri hé théng
khi phat hién sai sot.

Study

Ghép series trong ciing mot bénh nhan: ngudi dung duge phan quyén c6 thé ghép nhiéu
series cua cung mot bénh nhan phuc vu so sanh dé chan doan.

Bac sy chan doan hinh
anh; Béc sy 1am sang




L'oz.u thao Miéu ta Phin quyén
tac
: L . T ST an trj hé tho

Delete series: nguoi dung dugc phan quyén co thé xoa series bi 101 trén ca chup. Quan tr} h¢ thong
Trich xqét study tir co s dir liéu trén workstation: ngudi dung dugce phan quyén c6 thé |  Bac sy chan doan hinh
trich xuat Study tur cac ca chup da duoc luu trir trén WorkStation anh
Query/retrieve tu hé’th(‘)ng PACS: nguoi dung duoc phén quyén c6 thé thuc hién chon ca | Bac sy chan doan hinh
bénh tir danh sach, lay hinh anh DICOM dugc tra vé tir hé thong PACS. anh
Xem chi thich ciia bac s§: ngudi ding duge phan quyén cé thé xem cac chti thich cia bac | Béc sy chan doan hinh
sy trén ca bénh. anh; Bac sy 1am sang
Xem thong tin bénh nhéan: nguoi dung duoc phéan quyén c6 thé xem céc thong tin cua bénh ]%éc sy (fhﬁl} df)ém I}inh
nhan bao gogm ho tén, PID, nadm sinh, giGi tinh, thoi gian chup, modality, s6 hinh chup... anh; Bac sy 1am sang
Kho4 study: ngudi ding dugc phan quyén cé thé khoa mot ca chup khong cho phép chinh Quan tri hé théng
sua.
Tim kiém study: ngudi ding duge phan quyén c6 thé tim kiém Study da lwu trit trén PACS | Béc sy chan doan hinh
theo ho tan bénh nhan, PID, Accession Number, ngay thang chup, modality,... anh; Bac sy 1am sang
Xem anh: ngudi ding duge phan quyén c6 thé xem anh DICOM hién thi trén Workstation | Bac sy chan doan hinh
hoac trén web truc tuyén anh; Béc sy 1am sang
Pénh dau anh: nguoi dung dugc phan quyén c6 thé danh dau anh bénh 1y trén workstation |  Béc sy chan doan hinh

Image va chuyén ve RIS anh

Xt ly anh trén Web truc tgyén: nguoi dung duoc phan quyén c6 thé thyc hién cac chure
nang xu ly anh phuc vu chan doan nhu chinh séang t61, phong to thu nhd, di chuyén anh, do
dac, 1at anh, xoay anh, chinh tuong phan, dung hinh MPR ba mat cat

Bac sy chan doan hinh
anh; Béc sy 1am sang




Loai thao
tac

Miéu ta

Phin quyén

Xt 1y anh trén Workstation: ngudi ding dugc phan quyén c6 thé thuc hién cac chirc ning

Bac sy chan doan hinh

xtr 1y anh phuc vu chin doan nhu chinh sang téi, phong to thu nho, di chuyén anh, do dac, anh
1at anh, xoay anh, chinh twong phan, dung hinh MPR ba mat cat; cac tinh nang xtr Iy anh
nang cao bao gém tai tao hinh anh 3D MPR, tai tao hinh anh 3D MIP, tao hinh anh 3D
Volume Rendering, tao hinh anh 3D Endoscopy, tao hinh anh 3D Curved MPR, tao hinh
anh 3D VR Bone Removal
Thu thép va luu tgﬁ: anh DICOM: hé théng thuc hién chic ndng thu thap va luu trir hinh H¢ théng
anh DICOM tra vé tir cac may chup Xquang, CT, MRI, DSA
Chtrc nang Query/Retrieve: cac tram lam viéc dugc phan quyén c6 thé thyc hién chire nang H¢ théng
DICOM | i1 kiém danh séch ca bénh tir PACS, ldy dit liéu va luu trir.
XuAt DICOM: hé théng cho phép trich xuét hinh DICOM dén b luu tritu mé rong phuc H¢ thong
vu luu trir thoi gian dai.
) Hé thong
HTTPS: trang Web xem anh truc tuyén phai dugc ma hoa, chiing thuc, bao dam do tin cay
Xac thyc mat khau ngudi ding: ngudi diung dang nhap vao hé thong phai dugc xac thuc H¢ thong
bang mat khau.
Security Hé¢ thong
CAPTCHA (Completely Automated Public Turing test to tell Computers and Humans
Apart): hé thong ho trg st dung Captcha dé chong cac tan cong do mat khau
OTP (One Time Password): hé thong hd tro sir dung mat khau dung mot lan ting cuong H¢ thong

bao mat khi ngudi ding dang nhap vao hé théng.

3.3. Yéu cau vé phwong dn bio mat div liéu




- Yéu cau bao gom it nhét cac ndi dung sau:
a. Kiém soat nguwoi dung truy cip hé théng:
- Quan ly x4c thuc: ngudi dung phai duoc cap tai khoan, mat khau xac thuc va cip quyén truy cap vao hé thong.
- Quan ly phién dang nhap: nguoi dung khi dang nhap vao hé théng déu dugc ghi log lich sir dang nhap, tai khoan s& ty dong thoat
ra sau khoang thoi gian co dinh ngu:(‘)ri dfmg khong con thao tac trén hé thong.
- Phén quyén nguoi dung: cap quyén cho nguoi dung & cac cap d6 khac nhau dé thyc thi cac quyén trén hé thong bao gom quyén
Admin, quyén béac sy chan doan hinh anh, quyén bac sy 1am sang, quyén k¥ thuat vién.

- Kiém soat dit liéu dau vao: xac thuc cac Node gui dir licu dau vao hé thong, bao gém cac Node gui anh DICOM, gtri chi dinh, gtri
Report.

- Kiém soat dit liéu dau ra: xac thuc cac Node nhan dit liéu tir hé théng, bao gém cac Node nhan anh DICOM, nhan report.
- Kiém soét tong s lwgng ngudi truy cap: thuc hién ghi log, théng ké, kiém soat s nguoi truy cap dong thoi hoic trong khoang
thoi gian.
b. Quin ly phin quyén cho tai khoin ngudi sir dung:
- Xem danh sach tai khoan nguoi ding: cho phép ngudi dung Admin xem danh sach tai khoan ngudi sir dung, xem quyén duoc cép
cho céc tai khoan.
- Thay ddi quyén cho tai khoan ngudi ding: cho phép ngudi dung Admin thay d6i quyén cua tai khoan da cap.
- X6a, chinh stra thong tin tai khoan: cho phép ngudi ding Admin x6a tai khoan hogc thay d6i thong tin cua tai khoan da cap.
¢.  Quan Iy xac thwe ngudi diung trén hé thong:
- Xéc thyc ngudi dung khi ngudi ding ding nhap vao hé thong: hd trg OTP xéc thuc ngudi dung mdi khi dang nhap vao hé théng.
- Thu thap mét khéu méi, néu thay ddi thanh cong: cho phép nguodi dung tu cdp nhat mat khau xac thuc, néu thay dbi thanh cong s€
cap nhat vao hé thong.
d. Ghi nhat ky (log) dang nhap va bao cao:
. - Ghi nhat ky dang nhap cua nguoi dung: ghi lai chi tiét nguoi ding dang nhap, thoi gian, dia chi IP sir dung dé ding nhap vao hé
thong. Thong k&, bao cdo trén trang quan ly.
e. H@ thong sao lwu phuc hoi dir liéu:
- C6 hé thong sao luu, du phong va khoi phuc pht hop, thyuc hién sao luu hang ngay trong toan bo thoi gian Bénh vién thué dich
vu.
- Hé théng thuc hién sao luu dir liéu tir hé théng chinh hang ngay trong toan bg thoi gian Bénh vién thué dich vu.
- Sin sang hoat dong, cung cép dir liéu khi hé théng chinh bi sy ¢b trong toan bd thoi gian Bénh vién thué dich vu.



f. An toan an ninh thong tin:
- Xac thuce thuc thé/td chirc/ca nhan: trang Web xem anh truc tuyén phai duoc ma héa, chimg thuc bang giao thirc HTTPS.
- Trao d6i dit liéu bao méat: cac Node guri/nhén anh DICOM trong hé théng phai duogc khai bao va xac thuc.
- Quan ly mirc d6 sin sang cua dich vu: kiém soat do sin sang cua hé théng thoi gian thuc, giri canh bao khi xay ra su cd.
g. Bao mit két ndi vao hé thong:
- Céc thiét bi khi két ndi vao hé théng phai duoc khai bao va cho phép truy cap trén tuong lira ciia hé thong.
h. Bdo mat trang Web xem hinh truc tuyén:
- Tatca trang Web xem hinh truc tuyén phai dugc ma hoa va dinh danh theo chuan SSL/HTTPS.
3.4. Yéu cau vé cam két chit lwong dich vu

Pon vi thi cong can trién khai day du thiét bi thi cong dam bao trién khai cong viéc theo ding tién do dé ra. Cu thé nhu sau:

- V& thiét bj ha tang phén cimg: dam béo day di thiét bj may chi, may tram chuyén nganh. Pam bao ddy du hé théng luu tri¥, du
phong dir liéu xuyén sudt thoi gian thyc hién hop dong.

- V& phan mém hé thong: Pép mg mirc nang cao yé tiéu chi hé théng luu trir va truyén tai hinh anh (PACS) theo Théng tu sb
54/2017/TT-BYT ngay 29/12/2017 cua B truong BO Y t€ ban hanh B9 tiéu chi img dung cong ngh¢ thong tin tai cac co s6 kham bénh,
chita bénh. Nha thau phai c6 giao dién minh hoa cho tirng chirc ndng yéu cau cia HSMT.

- Nha thﬁu phai thyc hién viéc trinh dién va chimg minh tryc tiép giai phap hé thong phan mém Hé théng luu trit va truyén tai hinh
anh khi chu dau tu yéu cau.

- Yéu cau cung cap day du cac giai phap dam bao yéu cau vé h¢ thong thiét bi va phan mém hé thong PACS, dam bao két ndi hoan
toan voi cac héw th@ng ’HIS dang van hanh tai Bénh vién theo tiéu chuan HL7 FHIR (dinh kém tai li¢u mo ta cu thé chuan dir liéu va giao
thirc sir dung dé két noi).

- Nha thau can cung cap day du cac minh chimg:

e Néu nha thau 1 don vi san xuat san pham trong nudce: san pham phai c6 gidy chimg nhan ban quyen tac gia (cua Cuc ban quyén
hodc don vi tuong duong cap) hodc gidy chung nhan 601 voi doanh nghiép d6i méi sang tao trong nudc ve hé théng PACS hoic cac phén
hé cua hé thong PACS trong pham vi géi thau bao gom phan mém quan tri, phan mém xem va xir 1y anh DICOM trén workstation, phan

mém xem va xir Iy anh DICOM trén may tinh, phdn mém xem va xur Iy anh DICOM thiét bi di dong, phan mém hoi chan y té tryc tuyén
hodc tuong duong.

e Néu nha thau 1 don vi thuong mai va phan phdi san phdm thi phai c6 gidy uy quyén va cam két hd tro ctia hing cung cap.

. Nég nha thau 1a don vi san xuét hodc phan phdi san pham cta nudc ngoai: phai co ching nhan FDA hoidc CE hoic tuong duong
cho san pham PACS
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e HE théng PACS’do nha théu cung cép dang dugc van hanh tai mot bénh vién da k}}oa c6 quy mo tur 300 givong bénh tré l‘én, thudc
danh ’séch duoc BO Y té cong })6 la co s& kham ‘pénh, chira bénh thuc hién Viég Iuu trit ho so bénh an dién’tfr thay cho luu trir ho so bénh
an giay; (hodc) luu trit va truyén tai hinh anh y t€ thay cho vi¢c in phim trén Cong thong tin dién tit Bo Y té (https://moh.gov.vn/).

e San pham hé thong PACS-RIS do nha thau cung cép phai c6 chimg nhan ISO 13485, ISO 9001, ISO 27001 hoic twong duong.

3.5. S6 hiru cac thong tin, dir liéu hinh thanh trong qua trinh cung cip dich vu va phwong an quan 1y, chuyén giao cho bén
thueé

- Thong tin hinh anh DICOM dugc luu trit va sé hitu cua Bénh vién, cho phép trich xuét ra cac b luu tri.

- Thong tin chi dinh, hinh anh, két qua thudc s¢ hitu cua Bénh vién, dugc luu trir déng bd v6i nhau trong subt thoi gian thué.

- Nha thau phai ban giao cho Bénh vién toan bd dir liéu vé hinh anh, chi dinh, két qua khi ¢ yéu cau hodc khi hét thoi gian hop dong
thué.

- Thong tin chi dinh, hinh &nh, két qua la mot phﬁn ctia ho so béph an. Ho so bénh an duoc luu trir theo cac cép do mat cua phap l}lélt
vé bao vé ‘t,)i mat nha nudce theo Luat Kham bénh, chita bénh. Nha thau phai cam két khong dugc sir dung thong tin phat sinh tir h¢ thong
khi cung cap dich vu cho Bénh vién vao muc dich riéng.

4. Phuwong 4n k¥ thuit ha ting phin cing
Ha tﬁng thiét bi thué dich vu bao gém tat ca hé théng thiét bi duoc dat tai trung tam dir liu (Data center) cua Bénh vién.

STT Mb ta H¢ thong — Thiét bi SL PVT
HE THONG THU THAP, LUU TRU VA TRUYEN TAI HINH ANH SO DICOM (PACS)
Dung lugng: > 80TB

H¢ thong PACS Client
Tinh niing chung (tinh niing phan cirng cho PACS):

1 Hé théng

- Toan bd hé thong bao gdbm phan mém va phan cimg dugc thiét ké theo cong nghé nhung trén
nén Linux (Linux based Embedded System) hodc cong nghé twong duong cé tich hgp ban quyén
I hé diéu hanh va co s& dir lidu. 1 Hé¢ thong
- Hé théng d4 tich hop ban quyén hé diéu hanh va co sd dir lidu.

- Hé théng tich hgp module két ndi va cung cép dir liéu cho hé théng Hoi chan Y té truc tuyén
Video (khong bao gdm Video Conference) trén nén web. Hai hé thong nay c6 clng co ché dang
nhap va lién thong dir liéu tryc tiép v6i nhau theo thoi gian thyc (real-time).

I H¢ thong DICOM STORAGE 1 Hé¢ thong
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- Két ndi va léy dit liéu hinh anh DICOM tur tat ca may chan doan hinh anh loai CT, MRI, X
Quang, DSA.

- Chue nang quan tri hé thdng trén web: tao user ding nhép, xo4 va chinh sira mot sé thong tin
cua ca bénh (vo1 quyén admin).

- Luu trit dit liéu, chirc nang tim kiém bénh an theo PID, Name, ngay thang chup, ngay sinh.

- K§ thuét bao mat khi ching thuc, truy van va xem dit liéu chan doan hinh anh qua Web interface
va phan mém DICOM viewer tai bénh vién.

- Hd tro két ndi v6i cac DICOM Viewer ngoai bénh vién qua VPN Internet dugc tich hop.

- Cung cap dir lidu cho >10 Work Station chan doan hinh anh (khong bao gém phan cimg va phan
meém Workstation) truy cap dong thoi (v6i kha ndng tai tao hinh anh 3D).

- Cung cép cho >30 user truy cap online dong thoi qua Internet véi chirc nang hdi chan hinh anh
hoc qua Internet.

- Kha nang luu trir dir liéu DICOM tai PACS Client v6i dung lugng > 80TB.

Céu hinh phin cirng DICOM STORAGE trung tam:

- DICOM Storage 1: nguén > 400W, 6 cting > IxHDD > ITB (hoic > 1xSSD > 480GB), >
4xHDD > 10TB chay RAID 5/ RAID 6, RAM > 16GB, CPU Intel Xeon (hoac twong duong).

- DICOM Storage 2: ngudn > 400W, 6 ctimg > 1xHDD > 1TB (hodc > 1xSSD > 480GB),
4xHDD > 10TB chay RAID 5/ RAID 6, RAM > 16GB, CPU Intel Xeon (hodc twong duong).

* Tinh ning chi tiét hé thong DICOM STORAGE:

v

Phan hé chirc ning Phan hé chirc ndng con
STT .
chinh
1 Quin tri hé thong
Quén 1y sy kién h¢ thong khoi dong
Quan 1y su kién hé théng kiém tra dit liéu va tinh trang
luu trir
5 Céu hinh quan Iy may
chi PACS
Cau hinh quan 1y may Céu hinh thong tin dia chi mang cho may chi PACS

12




chu PACS

Thiét 1ap, chinh sira mat khau truy cép hé théng quan
tri

Kiém tra 6 cting va tinh trang luu trit cta hé thong

Thiét 1ap, chinh stra thong tin AEtitle, Port truy cap
may chu PACS

Quan 1ly dr liéu
DICOM trén giao dién
Admin

Churc nang x06a ca bénh védi quyén Admin

Ql}én 1y danh sach ca chup dang dugc luu trir trén h¢
thong

Quan 1y dir liéu DICOM theo timg ngudn/ may chup
gui dén

Théng ké dir liéu chup
trén trang Admin

Thong ké va xuat théng ké dit liéu chup theo ngay,
thang, nam, theo khoang thoi gian

Céu hinh quan Iy may
tram PACS

Céu hinh quin 1y hé
thong may tram

Théng ké danh sach may tram dugc phép két ndi dén
h¢ thong PACS

Cép quyén truy cap dit liéu cho may tram

Thém, xda hodc chinh stra thong tin may tram dang
két noi1 dén h¢ thong PACS

Kiém soat s6 luong may tram két ndi vao hé thong
dong thoi

Giao dién két ndi
(Interface) 2 chiéu véi
cac thiét bi chan doan
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hinh danh théng dung
(CT, MRI, X-quang,
DSA, siéu am)

Thu thdp hinh &nh
DICOM tra vé tlr cac
thiét bi tao anh hodc cac
may tinh nguoi dung

Hg¢ thong lay dif liéu hinh 4nh DICOM tr tAt ca méy
chan doan hinh anh loai CT, MRI, Xquang, DSA, si¢u
am.

Hé théng ho tro nhan dit liéu hinh anh da qua xir ly
tra ve tir cac tram lam vi€c xur Iy anh chuyén dung.

Luu trr hinh anh

DICOM.

H¢ thong tr dong luu trir cac dir liéu DICOM duogc
day vao

Hé théng tu dong cap nhat cac thay ddi vao CSDL

Hé théng luu trit dit liéu phan bd theo AEtitle hodc
theo thoi gian

Hé thong c6 kha nang luu trit online véi tong dung
luong >80TB

Truy van dit liéu hinh
anh DICOM

T6 chic co so dit lidu, cung cép tinh nang tim kiém
bénh an theo Patient ID, ho tén, modality, ngay sinh,
ngay thang chup

Cung cép cho >30 nguo1 dung may tinh truy cap truc
tuyén dong thoi (online) qua Internet voi chirc nang
hoi chan hinh anh hoc

Cho phép cung cap dif li¢u hinh dnh DICOM 1én dén
>10 Workstation truy cap dong thoi

Cung cép dit liéu anh DICOM cho Work Station
ngoai bénh vién qua kénh VPN bao mat.

H§ trg tiéu chuin
HL7 ban tin, DICOM

14




HO tro giao tiép v6i HIS theo tiéu chudn HL7 ban tin

HOb tro giao tiép véi cac may chan doan hinh anh va
may tinh Work station theo chuan DICOM

Két xuat bao cao

théng ké
Két xuét bao cao thong ké lugt chup theo thoi gian,
theo modality
Chirc nang bién tap va
7 xt ly hinh édnh
DICOM
Xuét hinh anh ra cac dinh dang khéac nhau (DICOM,
JPEG, PNG, TIFF, RAW,PDF)
Chirc nang nén anh
8 theo gidi thuat

JPEG2000

Nén va trich xuit anh theo dinh dang JPEG2000 trén
may tinh Workstation

H® tro hdi chan nhiéu
diém ciu (multi-site)
chin doan hinh anh
9 qua mang (hd tro cac
thiét bi di dong nhw
dién thoai thong minh,
may tinh bing)

I

H¢ thong DICOM WEB GATEWAY

- Chirc ndng xem hinh anh DICOM trén trang Web hoi chan tryc tuyén.

- Chtric nang chinh stra anh ti€u chuan trén Web bao géom: chinh murc xam, chinh d¢ sang to1, di

chuyén anh, thang do d9, phong to, thu nho.

Hé¢ thong
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- Cai thién toc d6 load hinh anh trong diéu kién mang Internet cham (tai nha hodc qua 3G).

- Cho phép xem nhidu  series  hinh trong cung mot khung  hinh.
- Tinh néng chinh ctra s6 néng cao: cho phep tinh chinh ctra s6 linh hoat theo sy di chuyén chudt,
luu gitr gia tri ctra s6 dén cac hinh ké tiép (= + 20 hinh va > -20 hinh tuc thi va cac hinh con lai
trong series).

- Tinh nang zoom va move nang cao: linh hoat theo sy di chuyén chudt, luu gitr gia tri zoom va
move dén cac hinh keé tiép (= + 20 hinh va > -20 hinh ttrc thi va cac hinh con lai trong series).

- Cai tién cac chirc nang khac nhu: xem toan man hinh, xoay hinh, xem thong tin DICOM.

- Chure nang hién thi tinh trang load hinh.

- Chirc ning xem anh DICOM trén thiét bi Mobile véi twong tac touch.

- Chtic nang xem anh DICOM trén thiét bi Smart Tivi véi trinh duyét chuyén dung ctia Smart
Tivi.

- Xem > 02 series hinh chup tai hai thoi diém khac nhau.

- Chtrc nang MPR.

- Chtric nang MIP.

- Chtrc nang dung hinh 3D Volume Rendering.

Céu hinh phan cing:

- DICOM Web Gateway: ngudn > 400W, 6 cimg > 2xHDD > 1TB RAID 1 (hoic > 2xSSD >
480GB RAID 1), RAM > 16GB, CPU Intel Xeon (hodc twong duong).

* Tinh niing chi tiét h¢ thong DICOM WEB GATEWAY:

STT | Phan hé chirc nang chinh Phan hé chirc nang con

Hién thi va xir 1y hinh trén

1 giao dién Web

Tim kiém va hién thi danh sach bénh nhan bang
giao dién Web.

Xu ly anh 2D DICOM trén Web.
Xem thong tin DICOM Tag trén Web.
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Dbi chiéu hinh anh trén Web

Thém bénh nhan khac patient ID trén Web

Tra nhanh két qua chan doan hinh anh trén Web

Dung hinh ba mét cit MPR trén Web

Dung hinh ba mat cat MIP trén Web

- Dung hinh 3D Volume Rendering trén Web.

H§ trg' xem hinh dnh va két | Tao ma QR lién thong v6i HIS dé in trén to tra két
qua trén Web bang cach quét | qua cho bénh nhan
ma QR

Chtrc nang quét ma QR lién két véi dudng dan trén
Web Viewer dé€ xem anh va xem két qua chan doan

Tuﬂ dong thuc hién phan loai hinh anh X-quang
phoi:
e Ty dong phan loai hinh dnh X-quang phoi

Tinh ning tri tu¢ nhén tao binh thudng

AI X-quang phéi ) 2.
e Tu dong phan loai hinh 4nh X-quang phoi

bat thuong

Tu dong khoanh vung va phén loai cac loai bénh 1y
thuong gap ¢ X-quang phoi:
e Phoi: Tuberculois, Lung Opacity, Nodule,
Pneumonia, Consolidation, Fibrosis
Infiltration

e Mang phoi: Effusion
e Tim: Cardiomegaly

e Ty dong thyuc hi¢n phén doan tim va phéi o
hinh anh X-quang phoi.
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e Ty ddng xac dinh kich thudc VE‘lqﬁ 1€ ty 1€ tim
nguc trén hinh anh X-quang phoi.

Ty dong dua ra mo ta bao cdo template cac bénh ly
¢ X-quang phoi

Portal hinh dnh cho bénh nhan

- Phan mém Portal hinh anh cho bénh nhén cung 9§p truy cap trén thié‘g bi Mobile, thong qua mé
QR code keém theo mot chudi token da ma hoa hién thi hinh chup va két qua chan dodn hinh anh
cho bénh nhan.

* Tinh ning chi tiét Portal hinh anh cho bénh nhén:

STT Phéan hé chirc ning chinh  [Phan hé chirc ning con

Tinh niing tra két qua chian
doan hinh dnh cho bénh
1 nhan trén thiét bi Mobile
thong qua ma QR code da
mi hoéa bing token

Truy cap dugc hinh anh
DICOM hoidc nonDICOM
v6i nhitng ca chyp c6 ma
s6 Accession Number
thong qua ma QR code
kém theo mot chudi token
da ma hoa.

1 Hé théng

Xem duogc report kém theo
hinh anh cho cac ca chup da
dugc tra két qua tir bac si
chan doan hinh anh.

Ung dung xem hinh #nh
2 trén thiét bi Mobile cé cac
tinh nang
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Tinh nang thudc do.

Tinh nang chinh sang tdi.

Tinh nang phéng to, thu
nho.

Tinh nang di chuyén hinh.

Tinh nang xem nhiéu
series hinh.

Tinh ndng lat hinh.

Tinh nang xoay hinh.

Hé théng RIS Gateway

Phan mém va phan ctng tich hop bang cong nghé Embedded Linux (hogc cong ngh¢ tuong duong
¢6 tich hop ban quyén hé diéu hanh va co so dit liéu) voi tinh ning cu thé nhu sau:

- Nhan chi dinh tir hé thong HIS va ddy xubng cic may chan doan hinh anh theo giao thirxe MWL
(Modality Work List).

- Lién thong két qua chan doan hinh anh hai chiéu HIS-RIS theo tiéu chuan HL7 FHIR.

Ciu hinh phan cung:

- RIS Gateway 1: ngudn > 400W, 6 cting > 2xHDD > 4TB chay RAID 1, RAM > 16GB DDR4,
CPU Intel Xeon (hodc tuong duong).

- RIS Gateway 2: ngudn > 400W, 6 ctimg > 2xHDD > 4TB chay RAID 1, RAM > 16GB DDR4,
CPU Intel Xeon (hodc tuong duong).

* Tinh ning chi tiét hé thong RIS Gateway:

Phin hé chirc ning Phan hé chirc ndng con

STT chinh

Quan ly thong tin chi
dinh

Quan 1y thong tin chi dinh theo dinh dang HL7

Hé théng
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Quan Iy dong bo chi dinh tir HIS sang RIS

Quian ly danh sach
bénh nhan dwgc chi
dinh

Quan ly danh sach bénh nhan dugc chi dinh

Quan ly trang thai chi dinh

Interface két ndi, lién
thong voi HIS

RIS nhan thong tin chi dinh tir HIS theo chuan HL7.

RIS chuyén thong tin chi dinh vao may chan doan
hinh anh theo tiéu chuan HL7

Lién thong hai chiéu bao c4do chan doan hinh anh

Panh diu va gii hinh bénh 1y trén may tinh
Workstation

Quan ly két qua chén
doan hinh dnh

Luu trit két qua chan doan hinh anh dugc dong bo
qua tur HIS

Luu trit file Word két qua chan doan hinh anh duoc
tra tr Web Viewer

Luu trix két qua chan doan hinh anh duoc tra tir hé
thong RIS

Soan thio két qua
chan doan

Chtic nang soan thao va luu mau két qua dang vian
ban: ho trg tra mau két qua phuc tap, cd form va
bang bicu ... trong ndi dung chan doan.
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Chirc ning soan thao va luu mau két qua dang form
mau dung san: cho phép nguoi dung tich chon mau
cd san.

Chte niang dinh nghia va luu gd tit chung cho toan
b hé théng, va chirc nang dinh nghia cho riéng timg
nguoi dung: cho phép nguoi dung ty dinh nghia tir
viét tit, co danh sach hién thi tir viét tit dé ngudi
dung lya chon;

Chtic ning in phiéu két qua

Chikc niing chuyén déi
6 hinh nonDICOM to
DICOM

Chuc nang cho phép ngudi dung chuyén d6i hinh
anh nonDICOM to DICOM dé luu vao hé thong
PACS

Tinh ning thong ké va
quan tri nguwoi dung

Chtic ning thong ké sb lugng chi dinh theo tuan

Chtrc nang thong ké két qua tra trén hé théng RIS
theo tuan

Chirc ning théng ké hiéu suat tra két qua trén hé
thong RIS cho tirng Béc si

Churc ndng quan tri nguoi dung, tao tai khoan, phan
quyén

VI

Workstaion xir ly hinh dnh

- Man hinh Retina (hodc cong nghé tuong duong) > 23.5" do phan giai 4.5K (hodc twong duong).
- RAM > 8GB.

- CPU Intel core i5 hodc chip Apple M1 hodc tuong duong.

- HDD > 1TB hoéc SSD > 512GB.
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- Kha nang két n6i méy in mau chuyén dung cho in gidy thay phim (khong bao gom may in).

- Tich hop san phan mém xur Iy anh DICOM chuyén dung voi cac tinh nang: tinh nang xu ly co
ban: chinh sang t6i, xo4 nén, zoom, do dac, move; tinh ning tai tao hinh anh 3D MPR, 3D MIP,
3D Volume Rendering, 3D Surface Rendering, MRHeart, 3D Endoscopy voi cac > 65.536 mirc
d6 tinh chinh; tinh ndng in phim trén gidy (in mau) thay cho phim truyén thong.

*Tinh ning chi tiét Workstation xir Iy hinh énh

STT Phén hé chirc nang chinh Phéan hé chirc ning con

1 Chirc nang do luwong

Do khoang cach giita hai diém anh

Do chu vi, dién tich theo hinh tron, elip
Po chu vi, dién tich theo hinh chit nhat

Po goc do

Do muc sang trung binh trén 1 pixel
Po d6 1éch chuan
Po d6 HU

Xoa tung don vi do, tat ca don vi do

Po d6 voi hoa

2 Chirc nang xir ly hinh dnh 2D

Xir ly anh 2D trén may tinh Workstation:

e Chinh mtrc xdm cho anh DICOM

e Phong to, thu nhé anh DICOM

e Di chuyén anh DICOM dén vi tri mong mudn
e Lat hinh anh > 180 3o

e Xoay hinh anh > 90 d¢ trén mat phang

e Dido tuong phan cho anh DICOM
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e Xem thong tin trén dnh
e Reset lai hinh anh ban dau

Xem anh 2D Orthogonal MPR.

- Chtic nang xem hinh anh 2D trén ba mit cat ciia
cacca MR, CT

- Chtc nang chinh mic xam cho anh 2D
Orthogonal MPR

- Chtc nang phong to, thu nhé anh 2D
Orthogonal MPR

- Chire nang di chuyén anh 2D Orthogonal MPR
dén vi tri mong mudn

- Chuc niang do khoang cach giira 2 diém trén
hinh anh 2D Orthogonal MPR

- Chirc nang xoay hinh anh 90, 180 d¢ trén mat
phang

- Chuc nang dao tuong phan cho hinh anh 2D
Orthogonal MPR

- Chirc nang reset lai hinh anh ban dau

Xac dinh vi tri mat cat giira cac series.

Xem nhi€u anh trén mot series.

Xem nhiéu series cung lic.

Dong b vi tri mat cat giira cac series.

Tim kiém va hién thi danh sach bénh nhan
trén Workstation

- Chirc nang xem danh sach tit ca cac ca bénh ciia
bénh nhan

- Chirc nang tim kiém bénh nhén theo Patient ID
- Chirc niang tim kiém bénh nhan theo Patient
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Name

- Chtrc nang tim kiém bénh nhan theo Acccession
Number

- Chirc nang tim kiém dir diéu bénh nhan ngay
hom nay (Today)

- Chirc nang tim kiém dir diéu bénh nhan ngay
hom trudce (Yesterday)

- Chtrc nang tim kiém dir diéu bénh nhan mot
tuan trudc (Last week)

- Chtrc nang tim kiém dir diéu bénh nhan mot
thang trudc (Last month)

- Chtic nang tim kiém dir diéu bénh nhan mot
nam trude (Last year)

- Chuc nang tim kiém dir diéu bénh nhan trong
khoang thoi gian mong muon (Custom)

Tinh ning MRHeart cho chup cong huwéng tir
tim.

- Ty dong tinh thé tich mau cudi tim truong
(EDV)

- Ty dong tinh thé tich mau cubi tim thu (ESV)

- Ty dong tinh thé tich tbng mau (SV)

- Ty dong tinh phan suét tong mau (EF)

- Ty dong tinh khéi luong tim.

Chirc nang xir ly hinh anh 3D

Tai tao hinh anh 3D MPR

- Chirc nidng xem hinh anh 3D trén ba mit cit
khéc nhau

- Chuc nang dinh vi vi tri trén 3 mat cit khac nhau
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- Chirc nang xoay truc trén 3 mit cit khac nhau

- Chuc nang chinh mic xdm cho hinh anh 3D
MPR

- Chtric nang phéng to, thu nho hinh &nh 3D MPR
- Chure nang di chuyén anh 3D MPR d&n vi tri
mong muon

- Chuc niang do khoang cach giira 2 diém trén
hinh anh 3D MPR

- Chtrc nang do duong kinh va dién tich hinh tron
hinh anh 3D MPR

- Chuc nang 1at hinh anh 90, 180 d hinh anh 3D
MPR

- Chtic nang dao tuong phan cho hinh anh 3D
MPR

Tai tao hinh anh 3D MIP

- Chitc nang dyng hinh anh khéi 3D MIP véi
cuong do phan chiéu 16n nhat

- Chire nang xoay hinh anh khbi 3D MIP

- Chire nang cét hinh anh khéi 3D MIP

- Chirc niang chinh mirc xAm cho hinh anh khéi
3D MIP

- Chirc nang phong to, thu nhé hinh anh khéi 3D
MIP

- Chirc néng di chuyén hinh anh khéi 3D MIP dén
vi tri mong muon

- Chirc nang do khoang cach giita 2 diém trén
hinh 4nh 3D MIP

- Chtrc nang do dudng kinh va dién tich hinh tron
trén hinh anh 3D MIP
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- Chtric nang xoay hinh anh 90, 180 d¢ trén hinh
anh 3D MIP

- Chirc niang dao twong phan cho hinh anh khéi
3D MIP

Tao hinh dnh 3D Volume Rendering

- Chirc ning dung hinh anh khéi 3D Volume
Rendering

- Chirc ning xoay hinh anh khéi 3D Volume
Rendering

- Chiic ning cat hinh anh khéi 3D Volume
Rendering

- Chtre nang x6a xuong trén hinh anh 3D Volume
Rendering

- Chirc nang chinh mirc xam cho hinh anh khéi
3D Volume Rendering

- Chirc nang phong to, thu nho hinh anh khéi 3D
Volume Rendering

- Chtic nang di chuyén hinh anh khéi 3D Volume
Rendering dén vi tri mong mudn

- Chac nang do khoang cach gitra 2 diém trén
hinh anh khoi 3D Volume Rendering

- Chirc nang do duong kinh va dién tich hinh tron
trén hinh anh khéi 3D Volume Rendering

- Chirc nang xoay hinh anh 90,180 d¢ trén hinh
anh khoi 3D Volume Rendering

- Chirc niang dao twong phan cho hinh anh khéi
3D Volume Rendering

- Chtrc nang xem thong tin trén hinh anh 3D
Volume Rendering
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Tai tao hinh anh 3D Endoscopy

- Chtrc nang dyng hinh anh khéi 3D Endoscopy
ndi soi 40

- Chirc niang chinh mirc xam cho hinh anh khéi
3D Endoscopy

- Chirc ning phong to, thu nhé hinh anh khdi 3D
Endoscopy

- Chirc nang di chuyén hinh anh khéi 3D
Endoscopy dén vi tri mong muon

- Chuc nang do khoang cach gitra 2 diém trén
hinh anh khoi 3D Endoscopy

- Chirc nang do duong kinh va dién tich hinh tron
trén hinh anh khoi 3D Endoscopy

- Chire nang xoay hinh anh 90, 180 d6 trén hinh
anh khoi 3D Endoscopy

- Chirc nang dao twong phan cho hinh anh khéi
3D Endoscopy

- Chtrc nang xem thong tin trén trén hinh anh khi
3D Endoscopy

Tai tao hinh dnh 3D Curved MPR

- Chire néang xem hinh anh 3D Curved MPR trén
ba mat cat khac nhau

- Chtre nang xem hinh anh 3D Curved MPR trén
mat phang cong

- Chirc nang chinh mirc xam cho hinh anh khéi
3D Curved MPR

- Chirc nang phong to, thu nho hinh anh khéi 3D
Curved MPR

- Chirc nang di chuyén hinh anh khéi 3D Curved
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MPR dén vi tri mong mudn

- Chac nang do khoang cach gitra 2 diém trén
hinh dnh khoi 3D Curved MPR

- Chirc nang do duong kinh va dién tich hinh tron
trén hinh anh kho6i 3D Curved MPR

- Chue nang xoay hinh anh 90, 180 d9 trén hinh
anh khoi 3D Curved MPR

- Chirc niang dao twong phan cho hinh anh khéi
3D Curved MPR

- Chtrc nang xem thong tin trén trén hinh anh khi
3D Curved MPR

- Chirc nang xem thong tin trén hinh anh khdi 3D
Curved MPR

- Chuc nang xoay truc trén 3 mat cat khac nhau

Tai tao hinh anh 3D VR Bone Removal

- Chirc niang chinh mirc xam cho hinh anh khéi
3D VR Bone Removal

- Chirc ning phong to, thu nhé hinh anh khdi 3D
VR Bone Removal

- Chirc ndng di chuyén hinh anh khéi 3D VR
Bone Removal dén vi tri mong muon

- Chac nang do khoang cach gitra 2 diém trén
hinh 4nh kho6i 3D VR Bone Removal

- Chirc nang do duong kinh va dién tich hinh tron
trén hinh anh kho6i 3D VR Bone Removal

- Chire nang xoay hinh anh 90, 180 d6 trén hinh
anh khoi 3D VR Bone Removal

- Chirc nang dao twong phan cho hinh anh khéi
3D VR Bone Removal

- Chtrc nang xem thong tin trén trén hinh anh khi
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3D VR Bone Removal
- Chirc nang xem thong tin trén hinh anh khéi 3D
VR Bone Removal

4 Két xudt hinh inh DICOM | Két xuat dit ligu, in phim trén gidy (in mau) thay
cho phim truyén thong

Ghi dia CD, DVD
Trich xuét dit liéu ra USB

VII

Chiing chi sé SSL:
- Chimg chi s6 loai DV SSL hoic tuong duong

4. Quy trinh thuc hién du an

Phuong dn thi cong thuc hién duw dn

Thanh 14p ban chi huy trién khai du 4n dé diéu hanh céng viéc trién khai hé thong.

Xuc tién cac hop ddng cung cip thiét bi, linh kién véi cac nha cung cip dé cung tng thiét bi, linh kién cho dy an.

Lién h@ v6i Bénh vién va don vi giam sat dy an (néu c0) dé tién hanh khao sat thuc té, théng nhét dia diém, nhan lyc, phuong
tién trién khai du an.

Thuc hién trién khai du 4n theo ding tién do, diéu dong nhan lyc, thiét bi may moc phuc vu cho du an.

Ban chi huy trién khai dy 4n tryc tiép c6 mit tai dia diém trién khai dé giai quyét nhimg vuréng mac xay ra trong qua trinh trién
khai.

boi thi cong c6 nhi¢m vu trién khai thuc hién ké hoach ma ban chi huy trién khai du an da dé ra.

Van hanh thir nghi¢m hé théng da trién khai trong diéu kién chua két ndi thiét bi, may moc hién co6 trong bénh vi¢n.

Két ni véi cac hé théng thiét bi, may moc hién co6 trong bénh vién. Van hanh hé théng.

Nghiém thu, ban giao, dua vao str dung.

Cdc bién phap an toan:

Bao dam an toan lao dong cho con ngudi, may moc, thiét bi 1a cong tic phai dugce dic biét quan tim ddi véi ca ban chi huy va
nhan vién k¥ thuat thuat. Nha thau chap hanh nghiém chinh cac ndi quy, quy pham k¥ thuat an toan lao dong theo quy dinh hién
hanh cua Nha nudc.
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- Tatcacac thiég bi, linh kién déu phai dam bao ding chung loai, c6 kém theo thong s6 san pham va cac khuyén cdo an toan. Qua
trinh van chuyén, lap dat, van hanh can tuan thu cac khuyén cdo do nha san xuat dua ra.
- Thi cong dudi sy giam sat cua giam sat dy an (néu c6), nhan vién ky thuat chuyén trach ctia Bénh vién, tuan thi cac quy dinh tai
noi thi cong.
- Dit bién bao hiéu dang thi cong hodc canh bao cac vi tri nguy hiém tai cong trinh.
Vé an ninh trit tw:
- Nha thau phai tién hanh khai bao danh sach nhén vién ky thuat tham gia trién khai du 4n, dang ky v6i Bénh vién, quan 1y chat
ch€ nhan vién, c6 bién phap phoi hop bao v¢ tai san dang thi cong.
- Ban chi huy trién khai dy 4n thudng xuyén kiém tra quan s nhan vién, nhac nhé nhan vién quan hé tot véi cac phong khoa, tuan
thu cac quy dinh ctia Bénh vién, bdo dam an ninh trat tu.
Bién phap bdo dam mai sinh, moi truong:
- Pho bién, phan cong nhan vién giit gin vé sinh noi thi cong, khong gy 6 nhiém méi truong.
Cong tic phong chéng chdy né:
- Ban chi huy trién khai dy 4n thudng xuyén nhic nhé thyc hién cong tac kiém tra, phong chdng chay nd tai kho chira thiét bi, linh
kién.
- Thuc hién nghiém tuc cic quy dinh vé phong chdng chay nd tai dia diém dang thi cong.
- Kiém tra an toan ngudn dién trude khi 1ap dat, van hanh thiét bi.
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