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Along with the development of the Internet and globalization, terrorists
using chemical, biological and radioactive agents have increased
rapidly due to easy access to technology for manufacturing improvised
explosive devices and purchasing toxic chemical agents. In addition to
using security inspection equipment and surveillance camera systems to
combat terrorism, CBRN reconnaissance robots integrated with
measuring probes, sensors, and remote control capabilities are widely
used in terrorism prevention. This work presents the process of
researching, designing, and manufacturing the mechanical and
transmission system of the reconnaissance robot used in reconnaissance
and terrorism prevention. The robot integrates toxic chemical sensors,
radiational probes, and electronic communication devices. The chassis
system was optimized for ensuring mobility, operation with different
terrains such as stone and gravel roads, capable of climbing 30 ° slopes,
overcoming ~30 cm high obstacles, and operating time of 2,6 hours.
This is one of the first products that have been researched, designed and
manufactured domestically for use in the Ministry of Police Security.
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Vi sy phat trién cua Internet va toan cau héa, cac vu khung bé sir dung
cac chét doc hoa hoc, sinh hoc va phong xa ngay cang phé bién do sy
dé dang tiép can vé cong nghé ché tao thiét bi nd tw ché va mua ban cac
hoa chat doc hai. Bén canh viéc sir dung cac thiét bi kiém tra an ninh,
cac hé théng camera giam sat thi cac robot trinh sat CBRN (hoa hoc,
sinh hoc, phong xa va hat nhan) tich hop cac dau do, cac cam bién cing
kha nang diéu khién tir xa duoc sir dung phd bién trong phong, chdng
khang bd. Cong trinh nay trinh bay vé qué trinh nghién cuu, thiét ké, va
ché tao hoan thién hé thong co khi, truyén dong cia robot trinh sat sir
dung trong trinh sat va phong chdng khung bd. Robot tich hgp cac cam
bién do khi doc hoa hoc, dau do phong xa cing véi cac thiét bi dién tu,
truyén thong. Hé thong khung vé duoc téi ru trong nghién ctru dam bao
cho robot c6 kha ning co dong cao, hoat dong véi cac dia hinh khac
nhau nhu mat duong da, séi, cd kha nang leo ddc 30°, vuot vat can cao
~30 cm, thoi gian hoat dong lién tuc 2,6 gio. Pay la mét trong nhitng
san phim dau tién dugc nghién ctu, thiét ké ché tao trong nude dé trang
bi trong nganh Cong an.
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1. Gioi thigu

Ngay nay, cac nguy co khung bd bing cac loai vii khi sinh hoc, hoa hoc va phong xa trén toan
the gidi dang dién ra hét sirc phuc tap ca vé quy mo lan tan sut hoat dong [1], [2 Véi sy phat
trién ciia Internet, sy giao thuong vén tai thuan tién nén nhirng ke khung bd co thé dé dang tiép
can cac thong tin k¥ thuat, cong nghé méi, nguyén vat liéu dé ché tao cac loai vii khi CBRN, vat
lidu nd tu ché... [3]. Hoa chit doc hai va cac tac nhan sinh hoc dic biét thu hut nhitng ké khing
bb vi ngudn nhién lidu dé tim kiém va kha ning tich hop, san xuét vii khi don gian. Mot luong
nho cac tac nhan nay, do doc tinh va kha nang lay lan nhanh cua ching c6 thé dan dén nhiing
thiét hai ning né vé con ngudi néu  khong dugce bao vé. Céc tac dong cua khung b st dung chat
ddc hoa hoc va phong xa co thé rat 16m, khong chi lién quan dén nhitng thiét hai to 16n v€ tinh
mang con ngudi ma con anh hudng nghiém trong vé kinh té va tac dong lau dai dén méi truong
[4], [5].

Pé phong chong khing bd, hién nay cic phuong tién giam sat, trinh sat cong ngh¢ cao nhu
camera giam sat, cac thiét bi kiém tra an ninh duoc st dung rong rai. Trong s6 do, cac robot trinh
sat CBRN tich hop cac cam bién do céc chit doc hoa hoc, dau do sinh hoc va dau do phong xa cung
v6i cac hé thong tay gip duoc phat trién ¢ hau hét cac nudc tién tién trén thé gidi nhu hé thong
tEODor ctia Piic [6], hé thong Patrol RSN 5000 ciia My [7], hé théng Daksh ctia An Do [8]. Cac
robot ndy dugc trang bi rong rai cho luc luong chuyén trach cua cac nuge s dung trong trinh sat,
thu gilr vat liéu no tu ché va trong ctru hd, clru nan véi moi truong doc hai ma con ngudi khong the
tiép can. Véi viéc tmg dung cac cong ngh¢ hién dai trong diéu khién tu dong, dién tu, truyén
thong. .., nhitng robot nay dong vai trd hét strc quan trong trong hd trg va thay thé con nguoi trong
cac nhlf_:m vu ¢ nguy co rii ro cao ¢ cac moi truong cd cac tac nhan CBRN. O Viét Nam trong
nhitng nim gan diy mai chi c6 mot vai san pham robot 1a nhitng san pham nghién ciru ban dau cua
céc dé tai nhung chua c6 robot ndo dwoc san xut va trang bi sir dung trong thyc té.

Bai béo trinh bay chi tiét vé qua trinh nghién ciru, thiét ké, ché tao hé théng co khi va hé thong
truyén dong cua robot trinh sat khi doc hoa hoc va phong xa. HE théng khung vé dugc lya chon
1a dang khung khong gian dam bao kha ning co dong va t6i wu khong gian tich hop cac linh kién
bén trong robot. Khdi cam bién trén robot tich hgp 04 cam bién do khi doc héa hoc va 01 cam
bién do phéng xa cung v6i cac thiét bj dién tir, truyén thong sir dung dé trinh sat, tiép can hién
truong. Hé thong co kha ning co dong cao, dam bao hoat dong vé6i cac dia hinh khac nhau nhu
mat duong da, soi, c6 kha nang leo dbe 30°, vuot vat can cao ~30 cm, thoi gian hoat dong lién tuc
2,6 gio, toc d6 di chuyén cuc dai v6i duong nhua 13 4,9 kmv/h. Péy 1a san phdm dau tién dugc
nghién ciru trong nudc nham trang bi cho luc lwong phong chbng khung b trong nganh Cong an
gop phan chu dong trong cong nghé ché tao cac san phdm cong nghé cao.

2. Phwong phap thiét ké
2.1. Théng sé kj thudt ciia hé thong robot trinh sdt

B¢ thong sO chién - ky thuat cua robot trinh sat khi doc hoa hoc va phong xa dugc trinh bay
chi tiét trong Bang 1 dudi day. Can cir vao nhiing yéu cau k¥ thuat can dat nay dé thiét ké, lya
chon hé théng co khi, truyén dong dam bao dat hodc vuot cac gia tri yéu cau.

Bang 1. Thong sé ky thudt yéu cau can dat véi robot trinh sat CRN

STT Théng sb chién - ky thuit Gia tri cin dat
1 Khdi lugng hé thong robot (khong tinh module cam bién) 45 +75 kg
2 Tbc @6 cuc dai voi duong bé tong, duong nhwa 4,25+ 5,75 km/h
3 Leo déc véi do doc 16n nhit 30°
4 Thoi gian hoat dong lién tuc >2 gio
5 Pham vi diéu khién 500+ 10m
6 Dai nhiét d6 mo6i truong hoat dong 0+60°C
7 Tai trong ti da >10kg
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2.2. Thiét ké hé théng co khi ciia robot trinh sdt
2.2.1. Co s6 khoa hoc lya chon, thiét ké hé th(fng khung robot

C6 nhiéu dang két cau khung dugc st dung trong thiét ké robot. Viéc lua chon dang khung phu
hop tiy theo cic yéu ciu, tinh ning hoat dong, thong sb chién — k¥ thuat ma thiét bi can dat. Véi
céc loai robot di dong thi c4u hinh khung phd bién hay dugc str dung c6 3 loai, gdbm: (1) Cdu hinh
dang than trén khung, (2) C4u hinh dang khung lién, va (3) Céu hinh dang khung khong gian.

Céu hinh dang than trén khung 1a mot cdu hinh dugc st dung tir nhiing ngay dau cua cac
phuong tién di chuyén néi chung va cic robot noi riéng [9]. Khung dang nay gom hai phan riéng
biét: Khung garn dudi chira hé thong tmyen dong, thuong st dung nhiing vat li€u nang tao do
dam cho robot va khung trén chira cac hé thong diéu khién, hé thong ngudn va cac linh kién, thiét
bi tich hop di kém... Uu diém cua cau hinh khung nay 14 kha ning mé dun héa cao, thuan lgi cho
viéc san xuét hang loat. Tuy nhién, nhugc diém la toan bd phﬁn khung duéi s€ 1a phﬁn chiu luc
nén can phai thiét ké, ché tao chic chin nén dan téi khdi lugng cia robot 1on. Piéu nay s& anh
hudong dén kha ning dap tung diéu khién ciing nhu viéc tiéu thu nhién liéu, ddc biét véi robot
trinh sat thi viéc dam béo tiét kiém nang lugng cho qué trinh di chuyén va mot vin dé quan trong
can luu ¥ trong viée lwa chon thiét ké.

Trai nguoc voi két cu dang thén trén khung thi céu hinh dang khung lién chi gdom mot khung
duy nhat [10]. Tat ca cac co cau tich hop trén hé thong s& duoc gin 1én cac vi tri cua khung. Uu
diém cua dang két cau nay 1a c6 d6 ctng vitng cao hon, kha ning chiu luc t6t hon trong khi d6 lai
nhe hon so véi ciu hinh dang than trén khung. biéu d6 c6 duge 1a do toan bd cac thanh phﬁn cla
hé théng déu duoc lién két v6i nhau nén trong qua trinh chiu luc thi toan bd khung déu dam nhén,
chia sé tai trong. Déng thoi voi két ciu dang nay co thé sur dung vat liéu kim loai tam, st dung
nhleu dang lién két khac nhau dé ghép lai thanh hé khung tong thé ctia robot. Nhugc diém cua két
cAu nay 1a viéc thiét ké va ché tao tuong d6i phuc tap do lién khéi. Bé phat huy dugc kha ning
chiu lyc cua ca khung trong qua trinh lam viéc can phai tinh toan, mé phong ky cac luc tac dung,
mg suét 1én cac vi tri trén khung nham t6i wu cac tham sb thiét k&, hinh dang hinh hoc va lua
chon vat liéu phu hop. Hon nita, cac mdi lién két giita cac thanh phan ctia khung ciing cin dam
bao chic chén, tin cay.

Hién nay, ciu trac khung khong gian la dang khung phé bién hay duogc lwa chon trong thiét
ké, ché tao robot vi nhirng wu diém noi bat cua nd. Day 1a mot truong hop riéng cua chu trac dang
khung lién d phan tich & trén, nghia 13 robot c6 mot khung duy nhat khong phén biét khung trén,
khung dudi [11]. Tuy nhién, cdu trac khung nay chu yéu gdm céc két cdu dang thanh duoc ghép lai
v6i nhau bang céc lién két nhu han, dinh tan, hay bit vit. Dic biét, viéc ché tao khéng doi hoi cac
méay moc va thiét bi phuc tap, hinh dang c6 thé d& dang thay doi cac goc vat khac nhau. Vi cac
robot can su linh hoat trong qué trinh chuyén dong thi cau tric khung dang nay 1a mot Iya chon t6i
wu. Uu diém ndi bat cua ciu trac nay la trong luong cua khung s€ nhe hon so voi viée sir dung cac
tam kim loai nguyén khi, nguyén tim nhung van dat dugc do cimg, viing va do bén can thiét. Dac
biét, v6i cac dang robot san xuat don chiéc hay nhitng mo hinh trong qua trinh thir nghiém thi cau
trac khung dang nay 13 mét Iya chon 1y tuéng. Tinh linh hoat yéu cau véi cac robot vuot dia hinh
thi thiét ké dang khung khong gian nay thuong duoc Iyra chon vi robot s& c6 kha ning vuot dia hinh
da dang hon, t6t hon ciing nhu c6 kha nang diéu chinh thiét ké cau triic phu hop dé thich nghi véi
cac dang dia hinh khac nhau. Do d6 dang khung nay dugc lua chon dé thiét ké san phém robot
trinh sat nhim dam bao duoc cac thong sé k¥ thudt nhu trong Bang 1, dic biét 13 yéu cu vé khdi
lugng va tdc do di chuyén cuc dai.

2.2.2. Thiét ké hé thong khung robot

Dang khung khong gian duoc lua chon dé thiét ké hé thdng khung cho robot trinh sat véi cac
cau truc dang thanh dugc lién két véi nhau bang cac moi han. Phan than trudc va sau robot st
dung cac cau triic vat nham t6i uu vé cau truc khi dong hoc cling nhu vé hinh dang tham my va
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t6i uu vé khdi luong cua hé thdng. Cac thong sb k¥ thuét trong Bang 1 14 co s& dé Iya chon linh
kién tich hgp bén trong than robot va lya chon vét li¢u, kich thudc ban dau cua khung. Sau do sé
tién hanh mo phong dé toi uu cau triic ciia cac thanh ndi, cac kich thude cia khung nh::im dam
bao cac yéu cau ky thuat dat ra. Khung cua robot phai dap img do bén viing cua két cau va yéu
cau di chuyén trong mdi truong dia hinh co nhiéu map mo, co vat can va cac loai dia hinh khéc
nhau. Ngoai ra yéu cau thiét ké can tdi vu khong gian cua robot nham dap tmg duoc khong gian
cho céc thiét bi didu khién, truyén thong va hé thong pin tich hop bén trong robot.

Hinh 1(a) 1a hinh anh 3D thiét ké khung cua robot trinh sat. Phan khung chiu lyc chinh dugc
thiét ké theo dang hop vat hai ddu nham giam sy anh huong cua sie can khong khi khi di chuyén
Khung dugc str dung thép hop SS400 kich thude 20X20X20 mm. Kich thuge khung dugce thiét ké
trén co so toi wu khong gian tich hop cac co cau céc khéi dién tir, khoi nguon 0 bén trong. Sau khi
thiét ké 3D khung két cau chiu luc chinh s& tién hanh mé phong d6 bén két cau sir dung phan mém
Inventor dé danh gia cAu trac thiét ké, danh gia viéc lya chon vat liéu, mé phdng do chiu luc cling
nhu phan bd luc, phan bd ting suat tai cac vi tri ciia khung nham tdi uu hoa cac tham s thiét ké ban
dau, diéu chinh thiét ké dé dua ra kich thudc t6i wu, phuc vu cho qua trinh ché tao. Trong qua trinh
mod phong, voi tai trong phin bd déu trén khung 14 0,3 N/mm cho két qua mé phong kha ning chiu
luc tinh va phan bd luc tai cac vi tri nhu trong Hinh 1(b). Két qua md phong cho thay thiét ké
khung hop 1y cho viéc dam bao tai trong ctia mudule cam bién dit phia trén robot ciing nhu bién
dang ctia khung khi chiu tic dung cua tai trong. Két qua md phong cho két qua gidi han d6 bén 16n
nhét ctia khung 13 10,11 Mpa, dam bao trong giéi han bén ctia mac thép SS400.

(a) Hinh anh 3D thiét ké khung (b) M6 phong kha nang chiu lyc tinh cia khung

Hinh 1. (a) Hinh anh 3D thiét ké khung ciia robot trinh sat CRN
va (b) Ket qua mo phong khad nang chiu lyc tinh cua khung robot

2.1.3. Thiét ké hé thong vo bdo vé

Vi didu kién 1am viéc da dang, da phan 12 moi trudng ngoai trdi va cac vi tri dic thu, yéu cau
robot ¢6 thé vuot dia hinh phure tap nén thiét ké vo cta robot phai dam bao dugc kha nang chéng
bui, chong nudc theo tiéu chuan IP-52 nghia 1a c6 kha nang chong bui va kha nang chong nudc
x6i tryc tiép véi goc 15° theo phuong thing ding. Ngoai ra viéc ché tao phai dam bao d& dang
trong viéc théo lap, bao tri, bao _dudng. Do do, khdi vo bao vé cua robot dugc thiét ké bang
phuong phap gia cong kim loai tam. Uu diém ctia phuong phap nay la dé dang gia cong ché tao,
chi phi san xuét t6i wu, phit hop v6i san phim nghién ctru, san xut don chiéc. Cac vi tri ghép vo
v6i khung robot s& duogc sir dung giodng silicon dé dam bao kha nang chdng nudc, dam bao an
toan cho céc thiét bi dién tir tich hop bén trong. Hinh 2 minh hoa cic co ciu cta 16p vo bao vé
clia robot trinh sat gom cac tAm lap phia trén, dudi, va hai bén, trén cac tim lap trudc, sau co cac
khe dé 1dp cac n ten cua hé thong truyén théng. Khung bao vé robot dé bao vé phan than vo.
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Hinh 2. Cdc co cdu ciia I6p vé bdo vé ciia robot trinh sat CRN

Pé dam bao dap Umg cac yéu cau khiat khe ctia hé théng khi sir dung ngoai troi, trong trinh sat
céc khu vuc chay nd, cac moi truong khic nghiét, cac 16p vo cua robot duge xur ly son bé mat
bang loai son Alkyd dic biét cua hing son Euronavy (Bd Dao Nha). Loai son nay khong sir dung
dung moéi pha lodng, khong chay nd, son duoc trén bé mit 4m 100%, khong bi han ché boi diém
suong, khong can d6 nham, son dugc trén bé mat ri vang, son dugc trong cac diéu kién khac
nhau. Loai son nay duoc Hai quan My x4c nhén va st dung cho tau ngdm nguyén tir.

2.1.4. Thiét ké module tich hop cam bién

Hinh 3 1a hinh anh thiét ké 3D cua module tich hop cam bién trén robot. Kich thudc tuong
ung phan dai nhat cua module nay la dai X rdng X cao, twong trng 1la 460 X 270 X 270 mm.

Hinh 3. Hinh anh 3D ciia module cam bién tich hop trén robot

Modul tich hgp cam bién trén robot bao gdm 01 cam bién do suat liéu phong xa, 04 cam bién
do khi doc hoa hoc, va 01 camera quan sat cung voi cac co cAu di kém. Pé dam bao cho kha nang
tai trong ctia robot va cac tinh ning hoat dong ctia n6 khi tich hgp hé thong hoan chinh ciing nhur
dé thuan tién trong qua trinh van hanh, thao 13p, nén khdi vo duge Iwa chon sao cho vat liéu ché
tao dam bao d bén, nhe va dé dang trong gia cong. Do d6, vat liéu nhom 6061 dugc lya chon dé
gia cong, ché tao khdi vo cuia module nay. Pay 1a loai nhdom chuyén dung trong san xuit may bay
va cac thiét bi quan sy c6 kha nang dap umg day du cac yéu cau ki thuat dit ra.
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Hinh dang, kich thudc cua module tich hop cam bién duoc thiét ké sao cho t6i uu dé ga lap
cac cam blen va can ddi v6i khung ciia robot phia dudi nhung van dy phong khong gian trong
truong hop can mé rong thém cac cam bién khac. Vi tri lap cac cam bién va camera dugc tinh
toan, lya chon sao cho dam béo tinh nang hoat dong cua tung loai riéng biét dong thoi phai dam
bao tinh can d6i, thim my ciia co ciu. Cam bién phong xa v6i phan dau do duoc dua ra ngoai va
hudng vé phia trude dé dam bao tin hiéu do chuan, khong bi anh huéng boi nhidu xung quanh 1a
mot két qua nghién ctru t8i wu. O hai bén cua khdi vo sé lép dat cac cam bién do khi ddc sao cho
dbi xtmg. Camera quan sat dugc ldp & chinh gitra, phia trén dam bao khong gian quan st t6t nhat
khi robot di chuyén.

2.2. Thiét ké hé théng truyén d@éng ciia robot

Hé théng truyén dong cta robot dugc tinh toan, Iya chon dong co va cac co c4u diéu khién sao
cho dam bao dugc cac thong s6 vé toe do di chuyen dia hinh, tai trong trong Bang 1. Duya trén céc
thong sb nay, cac loai dong co dam bao cac thong so vé dién 4p, cong suat, momen khdi dong dugc
tinh toan va so sanh dé lya chon st dung. Qua nghién ctru, dong co GGM K9XS100N2 (Han Quoc)
dap tng yéu cAu dat ra va duoc lua chon.

Sau khi thiét ké, mo phong dua ra dugc bd thong s6 tbi wu cua hé théng khung, cac thiét bi cta
hé théng truyén dong ciia robot s& dugc sip xép, xay dung thiét ké 3D. Cum dong co va hé thong
banh ciia robot s& duoc dung gin lién voi khung. Viée thiét ké liwa chon dong co hop sb truc 4m
gitp ti wu t6i da khong gian bén trong robot ciing nhu viée 1ap dat d& dang cho béo tri bao dudng.
Ngoai ra h¢ thong bdn banh diéu khién doc 1ap cling giup cho viéc linh hoat hon trong viéc didu
khién robot khi gip cac tinh huéng chuéng ngai vat da dang trong moi truong chién dau thuc té.

Hinh 4 du6i day 1a hinh anh 3D hoan thién két cau khung cho robot cung v6i viée tich hop,
lién két cac co ciu cua hé thdng truyén dong 1én khung nhu hop sd, truc, hé thdng banh 15p. Dé
bao vé cho hé thong khung va céc thiét bi tich hgp bén trong robot, hai thanh chan dugc tich hop
& phan trudc va sau cta khung dé bao vé phan than robot khi hé thong di duyén hay khi c6 va dap
vao cac vat can.

Hinh 4. Hinh anh 3D hoan thién két cdu khung robot ciing véi hé thong truyén dong
2.3. Thiét ké hé théng co khi, truyén dgng ciia robot trinh sdt

Hinh 5 1a hinh anh 3D hoan chinh cua h¢ théng co khi va truyén dong cia robot trinh sat,
trong d6 chi tiét cac co ciu gom (1) khung bao vé, (2, 5) lip trude, sau, (3) dong co, (4) lap trén,
(6) lap bén, (7) ban 16p, (8) lip dudi. Hé thong khung vé duge ché tao co khi theo ban v&, hé
thdng truyén dong duoc tich hop tir cac san pham, linh kién thuong mai.
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Hinh 5. Hinh dnh 3D hoan chinh ciia hé thong co khi va truyén déng ciia robot
3. Két qua nghién ciru va thao luan
3.1. Ché tao, tich hop hé théng co khi, truyén dgng robot CRN

Hé théng khung, cic co cdu vo ciia robot va module cam bién sau khi thiét ké, mo phong,
hoan thién ban v& s& dugc tién hanh gia cong, ché tao co khi, son phu dé lap ghép, tich hop hoan
thién. Tiép dén, cac dong co, hé thong truc va hé thong banh 16p s& duoc lap ghép vao khung.
Céc khéi vo, khung bao vé lan lugt duge lap véi khung sir dung cac vit inox. Phia trong than
robot, cac co cAu ga lép cac thiét bi dién tir, khéi ngué)n duogc gia cong, tich hgp. Cac cam bién,
camera dugc tich hop vao cac vi tri tuong tmg v6i khdi vo ciia module cam bién va sau cing
dugc lap 1én phia trén robot. Hinh 6 1 anh chup cua robot trinh sat sau khi tich hop hoan chinh.

Hinh 6. Hinh anh tich hop hoan chinh hé thong co khi va truyén dong ciia robot
3.2. Khdo sdt thong sé ciia robot sau ché tgo

Hé théng robot sau khi ché tao, tich hop duogc tién hanh kiém tra, khao sat cc tinh nang theo
yéu cau. Gia tri cac thong so cua hé thong dugc minh hoa trong Bang 2. So véi cac gia tri dét ra ban
dau, cac thong so cia hé thong déu dam bao cac gia tri va cac thong so ky thuat dat ra ban dau.

http://jst.tnu.edu.vn 43 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 229(02): 37 - 44

Bang 2. Thong 56 dat dwoc cia hé théng robot sau khi ché tao

STT Théng s6 ky thuit Gia tri yéu ciu  Gia tri dat dwoc

1 Khoi lugng hé thong robot (khong tinh module cam bién) 45 + 75 kg 74,5 kg

2 Téc dd cuc dai voi duong bé tong, duong nhya 4,25+ 5,75 km/h 4,9 km/h

3 Leo déc véi d6 ddc 16n nhat 30° 3,8°

4 Thoi gian hoat dong lién tuc >2 gio 2,6 gio

5 Pham vi diéu khién 500+ 10 m 501 m

6 Dainhiét d6 mdi truong hoat dong 0+60°C 0+60°C

7 Tai trong toi da > 10 kg 10 kg

4. Két luan

Bai bao nay trinh bay mot cach chi tiét vé qua trinh nghién ctru, thiét ké, ché tao hé thng co
khi va hé thong truyén dong ctia robot trinh sat khi doc hoa hoc va phong xa. Cac nghién ciru
dugc thuc hién nhiam danh gia, lya chon dang khung khong gian phu hop véi san pham robot.
Cac thiét ké 3D dugc minh hoa cung v6i két qua mo phong duoc trinh bay nham tdi wu cac thong
s6 cua hé thong khung, vo. Céc tinh toan duoc thyc hién dé Iya chon dong co phu hop, dap tmg
c4c yéu cau cua robot trong di chuyén, leo ddc, vuot vat can. Vi thiét ké nay, robot co kha ning
co dong cao, dam bao hoat dong vdi cac dia hinh khac nhau nhu mat dudng da, séi, c6 kha nang
leo dbc 30°, vuot vat can cao ~30 cm, tdc do di chuyén trén mat dudng nhya tdi da 13 4,9 km/h,
thoi gian hoat dong lién tuc 2,6 gio. Pay 1a san phim dau tién duoc nghién clru va 6 tiém ning
trién khai, trang bi cho luc lugng phong, chdng khung b trong nganh Cong an.

Loi cam on
Cong trinh 14 san phim cua d& tai KHCN cip B6 Cong an, ma s6 CTHSB.2018.KTQS.04.
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