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TOM TAT

Hién nay, nhiéu don vi, nha may gdp khé khan trong qud trinh quy chinh thuée ngdam co khi
do chiu anh huong truec tiép tir thi e ciia cong nhdn va chién si trong don vi. Diéu nay cé thé dan
dén nhitng nham lan va sai s6 cho san pham. Trong thoi ky cdach mang céng nghiép 4.0, cong nghé
xit Iy anh dang dwoc sir dung réng rdi va cé img dung hitu ich trong nhiéu linh vuee. Trong bai bdo
nay, nhém nghién civu dea céng nghé xir Iy anh vao qud trinh quy chinh thieée ngdam co khi cho mot
s6 logi vil khi ¢6 ¢& nong 40mm cé sir dung thiét bi laser dé tao anh nham giip qud trinh quy chinh
dwoc nhanh chong va chinh xac.

Tir khéa: Quy chinh; Thuéc ngdam, Laser:
ABSTRACT

Currently, many units and factories face challenges in the calibration process of mechanical
sights due to the direct influence of the workers' and soldiers' vision. This can lead to errors and
inaccuracies in the final product. In the era of Industry 4.0, image processing technology is being
widely adopted and has proven to be highly beneficial across various fields. In this paper, the
research team integrates image processing technology into the calibration process of mechanical
sights for certain 40mm caliber weapons. By utilizing laser-based imaging devices, this approach
enhances the speed and accuracy of the calibration process.
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1. TONG QUAN

Trong trang bi vii khi by binh hi¢n nay
cua quan doi, co nhiéu loai vii khi véi c& nong
40mm nham tiéu diét sinh lyc va phuong tién,
trang bi ky thuat cua dich (B40, SCT7-B41,
SPLA40,...). Trong qué trinh sira chita, ché tao
cac vii khi trang bi nay, hé thong thudc ngam
co khi ctia vii khi can dugc quy khong, quy
chinh. Déi v6i cac loai sung phéo noéi chung,
quy chinh 13 viéc lam thudng xuyén, cin thiét
sau mdi 1an thao lap, stra chira hodc trude khi
di bin dé dam bao do chinh xac ban [1-4]. Ban
chit ctia viéc quy chinh véi sung phao la dong
b truc nong stng phao voi dudng ngim co ban
ctia thiét bi ngam.

N: T nidng auiby

Hién nay, véi sing cd nong 40mm nhu
SPL40 hoac SCT7, phuong phdp quy chinh
theo bia quy chinh dugc sir dung dé quy chinh
cho thudc ngdm co khi: bia quy chinh (hinh 1)
v6i céc diém dau da dugc thiét ké sin theo tiéu
chuin, dit cach dau nong sing 15m. Sau do
tién hanh diéu chinh tryc nong sung va dudng
ngim co ban cia sung vao diém chudn tuong
ung trén bia [4].

Qua trinh quy chinh néu st dung bang
kinh hi¢u chinh, ngudi hi€u chinh quan sat truc
tiép bang mat qua hé théng thiu kinh quang
hoc ¢6 thé gay kho chiu cho mét khi lam viéc
trong thoi gian dai, dong thoi c6 thé dan toi sai
s6 khi quan sat. Qua trinh quy chinh bang chi
ciang dau nong ciing ¢6 nguy co tao ra nhimg
anh huong nhu trén.

Hinh 1. Bia quy chinh cho sung SPL40 va SCT7 c6 nong 40 mm [4]:

I - Puong ngdm truc nong sing; 2 - Kinh ngam quang hoc; 3 - Pau ngdm phu; 4 - Pau ngdm chinh
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2. QUY CHINH THUGC NGAM SU DUNG
THIET BI HO TRQ

Thiét bi tro giup quy chinh cho stng
cd nong 40mm (TBHTQC-40) bao gom cac bd
phén chinh nhu sau:

B
[ELEITEE

Thit by ba g
iy Chish
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nein hinh hidn th

Hinh 2. So do bé tri thiét bi hé tro quy chinh thudce
ngam cho sung c6' nong 40mm

- Nguon phat laser cung hé thau kinh
diéu tiéu;

- Camera va thau kinh phong dai di
cung man hinh quan sat va nguén nuoi.

Theo giai phap nay, thiét b1 su dung hé
thdu kinh cung ngudn tia laser gan dong truc
vao dudng dau nong. Hé thong camera ciing
thdu kinh phong dai va man hinh quan sat duoc
lap dit tai dau dudng cho phép dé dang quan
sat vét tia laser trén bia hi¢u chuén, do d6 dén
dén qua trinh quy chinh tryc quan va nang cao
d6 chinh xac. Ngudi hiéu chuan c6 thé quan sat
truc tiép vét tia laser dé lai trén bia hodc quan
sat qua man hinh gén tryc tiép trén dau dudng,
dam bao qua trinh hiéu chuin dién ra nhanh
chong va chinh xac. So do hé théng duogc biéu
dién nhu trén hinh 4.
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3.CACBQ PHAN CUA THIET Bl HO TRQ
QUY CHINH

Thiét bi TBHTQC-40 duoc thiét ké gdm
hai by phan chinh: bd phan co khi cung véi dén
laser két hop hé quang va bo phan camera quan
sat két hop v6i man hinh hién thi. Cac bo phan
duoc bo tri gon gang va dong goi trong hom
hop bao quan phu hop.

3.1. B¢ phan co khi

Bo phan co khi cua thiét bi TBHTQC-40
duoc ché tao ¢ tim truc trung voi duong laser
va trung voi duong tdm tryc cua nong sung,
dam bao phu hop véi nong suing trong qua trinh
ga lap quy chinh stng. Phian quang hoc bd tri
bén trong cua bd phan co khi c¢6 tac dung dam
bao tia laser tir ngudn phat cé tryc tia tring véi
truc ctia hé co khi cua thiét bi. Yéu cau cta hé
thdng co 1a dam bao do dong tdm cua truc hé
co vdi truc nong sung phong lyu SPL40. Can
clr vao tai lidu thiét ké sung phong lyu SPL40
cua Vién Vi khi, Téng cuc Cong nghiép Qudc
phong, va ciu tao cta sung chdng ting SCT7,
nhém nghién ctru thiét bi da xay dung hé co khi
cho thiét bi TBHTQC-40 nhu trén hinh 3 bao
gom: than, 6ng bao vé, nap ngudn.

Ong béo vé

Hinh 3. Thiét bi hé tror quy chinh 40mm

Hé théng co khi dugc thiét ké c6 phén
than co kich thudc tuong ung voi cd nong
40mm va chiéu dai than phu hop dé trong tim
ctia thiét bi nam sau bén trong doan ndng sing,
tranh hién twong gdy mo-men voi diém treo
stng trén gia, khic phuc hién tuong gy vong
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nong sung xudng theo phuong thing ding so
v6i diém treo sing, han ché sai s trong qua
trinh quy chinh. Ngoai ra, cac bd phan nhu
ngudn nudi laser va ngudn phat laser ciing nhu
h¢ quang hoc.

3.2. Hé théng quang hoc

Trong thiét bi hd trg quy chinh
TBHTQC-40 co6 hai hé théng quang hoc, mot
hé thdng quang hoc dung dé diéu chinh kich
thude vét chum laser trén bia quy chinh va mot
hé quang hoc dung dé quan sat bia quy chinh c6
vét chum tia laser.

Dbi véi hé quang diéu chinh kich thudc
vét chum tia laser cn phai dam bao cho kich
thudc ctia vét chum laser trén bia nhé hon 5
mm, vét sang phai quan sat duoc bing mit
thuong ¢ khoang céach té1 100 m. HE quang nay
bao gdm mét thau kinh co thé thay dbi duoc

vi tri dé tao anh cua ngudn phat laser tai cach
khoang céach khac nhau. Véi khoang cach anh
t6i vi tri quan sat 16n hon 10 m, can phai thiét
ké hé thau kinh c6 tiéu cu 16n, dam bao thong
quang t6t d6i v6i anh sang mau do cua tia laser.
Thong s6 ban dau cua thiu kinh duoc lya chon
la thau kinh ghép d6i mat tiép, duong kinh
thong quang 1a 31 mm, tiéu cu dai 120 mm.
Viée toi wu céc thong sb6 hé quang dugc thuc
hién trén phan mém Zemax, cac thong s6 thiu
kinh duoc thé hién trén bang 1.

Dich chuyén
—
\ E \
\ \ \
4 1 2 3

Hinh 4. So' do thiét ké hé quang diéu chinh vét
chum tia laser trén bia quy chinh:
1 - Kinh bao vé,; 2 - Cum kinh diéu tiéu;
3 - Nguon phat laser; 4 - Bia quy chinh

Bdng 1. Théng s6 hinh hoc ciia thau kinh diéu tiéu

Thongsé | Bén kinh R1 Kh"a(‘i‘f cach | pin kinh R2 Kh"a"i‘f cach | pin kinh R3
Gia tri 61.35 mm 2 mm 35.08 mm 12.2 mm 35.08 mm
Vit lidu TF5 K8

Str dung cong thie (1) dé tinh vi tri dat
ngudn phét laser. Cac thong sé dugc thé hién
qua so d trén hinh 4.

Tinh todn so bd vi tri dit hé thdu kinh
theo cong thuec:

1 1 1
LI 1
fd+d' (1)

Trong d6: f1a tiéu cu cua hé thau kinh;
d 1a khoang céch tir thau kinh téi ngudn phat tia

laze; d’ 1a khoang cach tir bia t61 hé thau kinh.

Pbi voi hé quang quan sat bia can phai
dam bao c6 thé thu duoc anh ciia bia (bao gdm
vét chum tia laser va cac ddu quy chinh) dé hién
thi 1én man hinh, hinh anh hién thi 1én man hinh
cAn dam béao do to va do sic nét. Cac thong $6
hé quang can dam bao: c6 kha ning phong to/
thu nho, c6 kha ning diéu tiéu, c6 khau do 16n
va truong nhin rong phu hop véi loai camera va
man hinh c6 d6 phan giai cao. So d nguyén ly
ctia hé quang quan sat dugc thé hién trén hinh
5.
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Theo so d6 trén hinh 5, khi mudén phong
to hay thu nhé anh muc tiéu can quan sat (¢ day
chinh 1a mit bia quy chinh 1), cdn dich chuyén
thau kinh 3, do vy anh thu duoc cua bia s& ¢
déng trudc hodc phia sau mat cam bién 5, dé
anh thu dugc rd nét nhat thi can phai diéu chinh
thau kinh 4 dé dua anh cua bia quy chinh vé
nam trén mat cam bién 5.

ok

Hinh 5. So dé hé quang quan sat bia quy chinh:
1 - Bia quy chinh; 2 - Kinh bao vé;
3 - Théu kinh Zoom; 4 - Thau kinh diéu tiéu;
5 - Cam bién thu anh ciia camera

H¢ quang quan sat bia quy chinh dugc
lga chon thuong mai, c6 cac thong s6 chinh
nhu: Khau d6 1:1.6; Puong kinh dong tur ra
1/3”, tiéu cy co thé thay d6i tir 5 dén 100 mm
dé c6 thé quan sat 16 cac vat nho ¢ nhing cy ly
tir rat gan cho dén 100m.

4.XU LY ANH TRONG QUA TRINH QUY
CHINH

Trong qué trinh quy chinh st dung thiét
bi TBHTQC-40, bo phén camera sé dugc két
ndi tryc tiép voi may tinh. Anh thu dugc tir
camera, phan anh diém cham cua tia laser tir
dau nong sung, duoc dua vao may tinh va xu
1y bang phan mém xir Iy anh nham xéc dinh d6
l1éch cua trong tam vét d6 voi toa do trong tam
ctia du chir thap [5-11].

Nguyén ly xt ly dir liéu trong qua trinh
xtr 1y anh nhu sau: Hé thdng xir Iy anh duoc
str dung dé xac dinh d6 léch cta diém cham tia
laser so v6i diu chit thap. Qua trinh nay duoc
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thé hién nhu trén so dd hinh 6 bao gdm céc

budc [5]:

Hinh anh tir camera

.

Chuy&n anh sang khang

gian mau HSV

.

Loc duwéng vién mau do

Nhin dang
vlng mau d6

Xac dinh toa d6 tim cla

ving do

v

Tinh toan d6 léch cha trong

tdm vé&i dau thap

Hinh 6. So' do khéi qud trinh xit Iy dnh

* Bwdc 1: Nhan hinh anh tir camera

Hinh anh dugc chyp tor camera phan
anh diém cham cua tia laser trén muc tiéu. Anh
ky thuat s6 thuc chét 1a mot ma tran cac gia tri
sO biéu dién cudng d6 anh sang cia timg diém
anh (pixel). Mdi anh s c¢6 thé dugc biéu dién
dudi dang ma tran cac diém anh, trong do:

- Anh RGB c6 ba kénh mau: Red (R),
Green (G), Blue (B) twong ung vdi ba ma tran:

I(xy)=[R(xy) G(xy) B(xy)]

2) F
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Trong do: R(x,y), G(x,y), B(x,y) 1a gia
tri mau dé, mau xanh 14 va xanh duong tai vi tri
pixel (x,y), thuong c6 gié tri tir 0 dén 255.

- Anh grayscale chi c6 mot kénh, biéu
dién cuong do sang.

Sau khi nhan anh, hé théng S€ chuyén
d6i sang khong gian mau thich hop dé xu 1y.

* Bude 2: Chuyén doi sang khong gian mau
HSV

Khong gian mau HSV (Hue — Mau sic,
Saturation — D9 bao hoa, Value — B9 sang) giup
xé4c dinh mau sc chinh xac hon so véi RGB.

- Gia trj Hue (H) duoc st dung dé phat
hién mau do cua tia laser.

- Gia tri Saturation (S) gitp loai bo
nhiéu do ving sang khong lién quan.

- Gia tri Value (V) ho trg xir ly anh trong
diéu kién 4anh sang thay doi.

* Bwde 3: Loc dwdng vién mau dé
- St dung phép loc nguong
(thresholding) dé xac dinh céc vuing c6 mau do

dua trén gia tri H.

Ap dung cic phép toan hinh thai hoc
(morphological operations) nhu:

+ Dilation (giin né): Lam noi bat ving mau do.
+ Erosion (co lai): Loai bo nhicu.

- Két qua cua budc nay la mot anh nhi
phén chi chtra ving mau dé can quan tam.

Hinh 7. Hinh anh diém cham tia laser trén bia sau
khi xu ly anh

* Buéc 4: Nhan dang ving mau

- Str dung thuat toan phat hién duong
vién (Contour Detection) dé xac dinh cac vung
mau do.

- Néu khong c6 vung mau doé nao dugc
phat hién, c6 thé tia laser khong xuat hién trén
muc tiéu.

- Néu c6 nhiéu vung mau do, hé thong
s& chon vung c6 dién tich 16n nhat dé tiép tuc
xu ly.

* Bude 5: Xac dinh tga dg tam cia vung do

- Sau khi x4c dinh vung mau dd, ta tinh
trong tdm (X, Y ) bang cong thurc:

xc=%; Y, =21 o

Vi, (x, y,) la toa do cua cac di€ém anh
thudgc vung mau do.

Trong tdm nay s€ dugc su dung dé so
sanh vo1 dau chir thap.

* Buéc 6: Tinh toan d9 Iéch so véi du chir thap

- Gia st dau chir thap c6 toa do ¢ dinh
(X, Y), ta tinh d léch:
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AX=X_-X,AY =Y -Y, )

-NéuAX =0vaAY =0, diém cham cua
tia laser trung véi dau chir thap.

- Néu AX hodc AY khac 0, c6 thé can
di€u chinh hé thong dé hi¢u chinh sai s0.

* Bude 7: Két thac

Sau khi tinh toan d6 l1éch, hé théng co
thé xuat két qua ra man hinh hoac gui dir li¢u
dé dicu chinh thiét bi ngam ban.

Két thiuc qua trinh xir 1y anh, do léch
tinh theo ly gidc giita trong tdm cua vét laser
(chinh 14 diém giao cua truc nong sung voi bia)
voi tam chir thap trén bia quy chinh dugc tim
ra va hién thi bang con s trén man hinh hoic
hién thi bang 4m thanh qua loa may tinh, thuan
tién cho qua trinh diéu chinh tam va hudng cta
nong sung vé dung véi tim chir thap trén bia
(xem hinh 7).

5. KET LUAN

Ung dung két qua khoa hoc cong nghé
dua vao trong thuc té k¥ thuat dang trd thanh
xu thé tit yéu nhiam ddy nhanh qua trinh hién
dai hoa quan doi. Bo thiét bi tro giup quy chinh
TBHTQC-40 goép phan giam bt thoi gian tién
hanh quy chinh, giam bét nhan cong dong thoi
tang do chinh xéac cho qua trinh quy chinh do
han ché cac nguyén nhan chu quan tir yéu t6
con nguoi gly sai s6. Két qua thuc nghiém trén
sting SPL40 cho thay, bo thiét bi tro giup quy
chinh thudc ngdm co khi TBHTQC-40 nho gon,
tinh linh hoat cao, thao tac don gian, tryc quan,
kich thudc phu hop véi sing SPL40, va cho do
chinh x4c cao trong qué trinh quy chinh. Két
qua nghién ciru 13 co s dé nhom tac gia tiép
tuc hoan thién vé nguyén 1y va tng dung cho
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cac loai sing phdo tuong duong trong tuong
lai.
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