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TOM TAT

Cdc hé thong mé phong hudn luyén bdn sung hién nay da va dang dwoc ap dung rong rai tai
cac don vi trong qudn doi. Tuy nhién, hau hét cac hé thong hién cé déu sit dung gidi phap mé
phong truong bdn bang phan mém véi khodng cdch trong phong va mé phong gidt ding ddy
dan. Nhém glaz phdp trén c6 han ché la khéng bao dam trieong nhin thdt, tinh linh hoat va co
dong trong qud trinh hudn luyén. T rong bai bao ndy, nhom tac gla trinh bay giai phap mdi trong
dé sir dung mang cam bién laser dé danh gid két qua bdn véi yéu té cu ly ban voi truong nhin
thuc dugc dam bao. Ngoal ra, gidi phap mé phong giat khong day bang phan lyc lan dau tién
dwge dé xudt. Két qua mé phong va dé tin cdy khi hoat dong ciia hé thong ciing dwoc trinh bay
trong bai bao nay.

Tir khoéa: M6 phong huin luyén bén; Mang cam bién; Stng ngin K54.
1. MO PAU

Hién nay, trén thé gii c6 nhiéu cdc md hinh huin luyén ban sing ndi riéng va cac phuong
tién quén sy noi chung cho cac quan ddi trén thé gi61 nhu Meggit (My) [1], ECA Group (Phap)
va SABB (Thuy Dién) [2]. Trong d6, md hinh huén luyén bin siing ngin cho quan doi ciing nhu
luc lwong hanh phéap thuong duge bd tri trong phong tap chuyén dung c6 dung bi canh 3D. Pdi
vOl cac san phém nghién clru trong nudc, nhom tac gia cua Hoc vién Ky thuat quin su
(HVKTQS) di cho ra doi san pham “Truong bén 40” nhu hinh 1. Tuy nhién, cac gidi phép néu
trén khong phu hop cho moi truong huan luyén can tinh co dong cao do hé thong giat c6 day dan
khi nén. Ngoai ra, giai phap trén yéu cau phong tip chuyén dung, tiéu thu dién nang lom, dong
thoi trudng nhin bi thu hep va muc tiéu ao bi thu nho giam tinh thuc té ciing nhu do chinh xéc.

Hinh 1. Truong bdn do.

‘Tur phén tich trén, nhom tac gia da dat ra muc tiéu xay dung hé thong huan luyén bén sung
ngan K54 nham khéc phuc nhirg han ché néu trén, cu thé 1a xay dung mot phuong phap danh
gia két qua huan luyén bén sung ngén véi cy ly va trudng nhin that dé xuat mot giai phap cho hé
théng mo phong giat cua sung K54 bang khi nén khong dung day din qua d6 ning cao tinh co
dong sat voi yéu cu huén luyén.

2. HE THONG TU PONG PANH GIA PIEM BAN

2.1. M6 hinh hé thong
Mo hinh tong thé hé thdng nhu hinh 2. Cac khdi chirc ning tong thé cua hé thdng dugc hoat
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dong ddng bo véi nhau theo trinh tu trude tién 13 sing tap sau d6 dén khdi muc tiéu bia. Trung
tam diéu khién va hé théng 4m thanh hoat dong doc lap va dong thoi, bang diém dién tir hién thi
diém bén tryc quan ngay sau mdi phat ban. Pé dam bao tinh co dong cao nén cac khdi déu hoat
dong bang nguon nudi pin hodc dc quy. Hé thong tryén nhan thong tin va diéu khién khong day
dugc tich hop trong cac khdi muc tiéu bia, khdi tao gia 4m thanh va khdi trung tim diéu khién.
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Hinh 2. M6 hinh cza hé thong.
2.2. Nguyén ly hoat dong chung ciia hé thong
2.2.1. M6 phong dwong dan bang tia laser
Heé théng st dung tia laser mo phong duong dan 1a khéi dong vai tro quyét dinh dén do chinh
xac va tin cdy cua h¢ thong ciing nhu dua tham s6 dau vao cho toan bg hé thong. Puong ngam
chuan cua sung K54 tap dugc quy chinh dam bao vét laser trén bia twong duong voi di€ém cham
cua dan trén mat bia nhu hinh 3.
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Hinh 3. Tia laser mé phong dwong dan.

2.2.2. Bia dién tir

Nhu da trinh bay, bai bén sung K54 st dung hai loai bia s6 4B va 4C nhu hinh 4. Mt bia
dong vai trd mang sensor thu vét laser, mang cam bién thu laser chuyén d6i anh sang laser chi¢u
1én bia thanh tin hi€u dién ap chuyén toi khoi xur 1y trung tdm. Cam bién laser 1a cac photodiode
c6 tich hgp thém khoi khuéch dai va mach trigger schmitt [3].

Khi c6 laser chiéu t6i anh sang tia laser s€ duoc bién ddi thanh tin hiéu dién ap dua vao bd xtr
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ly trung tdm. Trong do, cac cam bién laser 13 cac thanh phin ciu thanh cua khéi dugc thé hién
cling so d0 cic khoi va giao tiép mat bia nhu hinh 5. Bo xir 1y trung tdm dong thoi kich hoat
module thu phat khong ddy dong thoi tinh toan va truyén thong tin vi tri diém cham t6i cac khoi
trung tdm diéu khién, bang diém dién tir va khdi 4m thanh tao gia tiéng nd dau nong.

Vi tri mé phong
vet dan

Hinh 4. Bia bdn sé 4b (trdi) va 4c (phdi).
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Hinh 5. So d@o cac khai va giao tiép mat bia.
2.2.3. Pinh vi diém bdin
Viéc dinh vi vét laser trén rqét bia phy thudc vao tam cua vét laser va duong kinh ctia mat hép
thu vét laser hay kich thudc phan sensor tia laser trén mat bia, ky hiéu nhu hinh 6. Vi tri cua tdm
vet laser dugc tinh theo nguyén 1y giao hoi.

Tam vét
laser

/ Sensor thu laser

Vét laser trén bia

Hinh 6. Binh vi diém cham laser.
2.2.4. H¢ tao gidt khbng day trén sung
C6 nhiéu giai phép thiét ké bo tao giat cho sung tap da dugc nghién ctru [4, 5]. Tuy nhién, cac
bo tao giat trén thuong dung day dan khi hodc c6 kich thudc va khéi lwong 16n khong phu hop véi
sing ngan K54. Nhom tac gia dé xuét giai phap tao luc gidt bang phan lyc bang khi nén khéng
day hinh 7. Trong d6, van diéu khién déng vai tro kich hoat xa khi ap suat cao vao khoang chura
ctia ddu phun khi. Ludng khi duoc dinh hudng doc theo nong sing phut vé phia tru6e cham vao
diém twa trude va tao thanh phan luc tac dong Ién khoa nong chuyen dong veé phia sau va cham
1én diém tya phia sau sung sinh ra lyc giat. Dong thoi van trong diu phun ciing di chuyén va déng
kin 18 thoat khi ctia dau phun, sau cing van diéu khién xa khi s& dong lai két thiic mot chu trinh
x4. Khoa nong sau khi hét hanh trinh s& duoc day vé vi tri cii bai 10 xo day vé trén than sing.

»
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Hinh 7. Nguyén 1y tgo gidt bang phan luc.
3. KET QUA, TINH TOAN VA THAO LUAN

3.1. H¢ thong ty dong danh gia két qua ban

Dé danh gia do chinh x4c va sat thuce té cua hé thng, nhom nghién ciru dya trén hai tham 5O
do 1a ty 1¢ phat hién dan trang bia va diém ban dya theo vi tri vt laser quan sat bang mat so voi
hién thi trén man hinh cta hé thong ty dong danh gia. Theo do, nhom nghién ctru da thir nghiém
hé thong tu dong danh gia két qua huan luyén ban theo dung tiéu chuan bai ban bai 1 sung ‘ngan
K54 voi cac thong s6 thiét 1ap bao gdm: khoang cach tir ngudi tip dén bia 4 25 m, cong suit mo

dun vo tuyén truyén nhan dir liéu 13 1 mW, laser diode budc séng 450 - 600 nm nhu hinh 7. Két
qua thir nghiém nhu sau:
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Hinh 7. Thir nghiém hé thong tr dong danh gid két qua.

- Ty 1€ phat hién dan tring bia dat 100% sau 200 phat bén;

- Vi’ tri vét laser trén dugc chup lai va tuong ung voi vi tri vét dan thu nhan duoc qua mang
cam bién trén mat bia va hién thi trén man hinh;

- Piém bén hién thi ding véi diém diém ban duoc chup lai.
3.2. Hé théng tao giat khong day

Céac tham s thiét ké ddu vao cta bo tao giat trén sung K54 nhu sau:

- Loai khi sir dung 13 CO, tai nhiét @ ban dau 1a 298 °K (~25 °C):

- Thé tich ban du cta voi phun 1 ml véi tiét dién van xa 4 mm?;

- Khoi lugng khoa nong, 16 xo day vé va voi phun 0.178 kg;

- Hé s0 dan hoi 10 xo0 290 N/m.
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Két qua nhan dugc khoang dich chuyén ciia khoa nong 16n nhat 1a 6 cm, twong dwong véi
khoang dich chuyén t6i da ctia khoa nong, tai thoi gian 0.021 s sau khi xa khi. Ap suét cuc dai
dat duoc x4p xi 1.3 Mpa tai thoi diém 0.012 s sau khi van xa khi. Qua d6, ta thdy mo hinh thiét
ké dam bao hoat dong tw dong 1én dan tin cdy cua sing.

4. KET LUAN

Trong bai bao nay, nhom tac gia da trinh bay cac két qua nghién ctru chinh vé gidi phap mo
phong huin luyén ban sung ngan K54 ¢ tao giat khong day va tu dong danh gia ket qua. Trong
do, giai phap do nhom nghién ctru dé xudt tap trung vao gidi thiéu cac ndi dung cdt 15 1a giai
phap tu dong danh gia két qua bang bia dién tir voi mang cam bién laser va giai phap tao giat
khong day cho sung. Pay la nhimg thiét ké méi tang duoc tinh co dong cua hé thong, sat voi
huén luyén bin dan that dong thoi nhdm giai quyét cac han ché cua cac giai phap hi¢n dang su
dung & céac h¢ thong huén luyén ban sung m6 phong ban dan that trong nudc va qudc té. Nhiing
ndi dung va két qua nghién ctru cho thdy tinh kha thi cta thiét ké va va dam bao duoc cac yéu
cau cho cong tac huén luyén ban sung tai cac don vi, gop phan nang cao két qua hudn luyén ban
sting ngan dong thoi giam dugc chi phi va thoi gian trong huan luyén.

Loi cam on: Nghién czty nqy duroc thuc hién ’nho sw tai tro kinh phi cia Dé tai nhiém vu ccfp So khoa
hoc va cong nghé Thanh phé Ho Chi Minh, HP so: 129/2020/HP-QPTKHCN ngay 23/12/2020.
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ABSTRACT

Develop a solution to simulate shooting training of K54 pistol
with unwired recoil and automatic assessment of results

Shooting training simulation systems are now widely applied in military units.
However, most existing systems use a software solution to simulate shooting range with
room distance and simulate recoil using wires. The solutions above are limited because it
does not guarantee the natural field of view, flexibility, and mobility in the training
process. This paper presents a new solution that uses a laser sensor network to evaluate
the shooting results with the real shooting distance and the natural view. In addition, a
new solution to simulate wireless recoil by jet was first proposed. Simulation results and
operational reliability of the system are also discussed in this paper.

Keywords: Shooting training simulation; Sensor network; Pistol K54.
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