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KHAC PHUC LOI KET NOI VOI MAY TiNH
CUA HE KINH TAKAHASHI

CAO ANH TUAN’, NGUYEN PHUOC™

TOM TAT

Hé kinh thién van Takahashi la mét hé kinh rat hién dai, ¢é6 dé chinh xac cao, si
dung dwoc cho giang day va quan sat nghién cizu thién vin. Trong suét qué trinh védn hanh
16i xay ra la khdng tranh khéi. Mét I6i quan trong dé la khéng két néi diroc véi may tinh,
ta khong diéu khién dirge @é quan sat nhing thién thé ma mar thuwong khong nhin thay. Hé
kinh Takahashi cia Khoa Vat Ii, Pai hoc Sw pham TPHCM ciing gap phdi Su €6 ndy va da
khac phuc thanh cdng. Bén canh dé con cé nhing 16i nhé khi khéi déng nhu gid dé bi quay
nguwoc, khéng dong bg vai phan mém dieu khién, ciing dwoc nghién ciu va khdc phuc.

Tir khéa: Kinh thién vian, quang tric, gia kinh thién van, diéu khién tu dong.

ABSTRACT
Fixing computer connection errors in Takahashi telescope

Takahashi telescope is a very modern and highly precisive telescope, used for
teaching and research observations in astronomy. During the operation errors are
inevitable. A critical error that is when it is not connected to the computer, we cannot
observe the objects that are invisible to naked eyes. The Takahashi telescope of
Department of Physics, Ho Chi Minh City University of Education, encounterd the same
problem but was fixed. Besides, there are other minor problems such as inverted telescope
mount on startup, unsynchronous control software, etc... were also studied and fixed.
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1.  Mé dau cau Mat Troi nam tr 2004 — 2005 va

Thién van hoc trén thé gioi hién nay
rat phét trién, trong khi tai nudc ta chi
moi duoc day & cac truong su pham.
Viéc day va hoc mén thién van doi hoi
phai c6 thiét bi thuc hanh quan sét thuc té.

Hién nay, & mot sb truong dai hoc
su pham trong nudc da cO dai quan sat.
Tuy ¢ quy moé don gian nhung cling dugc
st dung vao nghién ciru va dao tao.

Truong Dai hoc Su pham TPHCM
dugc Nhat tai tro hé kinh Takahashi tir
nam 2001. Kinh d& dugc su dung nghién

" TS, Trwdng Pai hoc Sw pham TPHCM
" SV, Trwong Dai hoc Sw pham TPHCM

kinh dang bi xuéng cip. Dé tién hanh céc
nghién ciu, hé kinh can dugc bao tri thay
thé va trang bi nhitng bo phan can thiét.
2. Heé kinh Takahashi va CCD

Hé kinh bao gom:

- Kinh phan xa dang 6ng, kinh tim,
CN =212 duong kinh vat kinh 22,5¢cm;

- Kinh khic xa dang 6ng, kinh tim,
FS — 78 duong kinh vat kinh 12cm; hé
khtr nhat dong kiéu xich dao EM — 200.

- St dung phan mém diéu khién
Telescope Tracer 2000. [4],[5]

- CCD camera ST7 la loai su dung
ban dan silic (1,14 eV - 5eV), kich thuéc
CCD: (4590 x 6804)um, tong sé pixel:
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390.150. Dung luwong cia mdi pixel:
10%e/pixel. Nhiéu nhiét: 1e/ 1pixel/ 1 s &
nhiét d6 0°C. Phuong thuc 1am lanh: bo
T.E dung mach dién ti. M& chuyén doi
A/D: 16 bit. [3]

Hé kinh va CCD camera cd thé
chup duogc cap sao gidi han m = +14 khi
t=1svam = +18 khi t =1 min. [4],[5]

3. Thuwec trang hé kinh

Hé kinh thién van chia lam 3 bd
phan chinh: hé quang hoc gém 2 kinh, hé
than kinh khir nhat dong, hé diéu khién tu
dong bang cach két ndi vai may tinh.

+ Hé quang hoc: hai kinh bi bam
nhiéu bui va mdc;

+ Hé than kinh khiz nhdt dong:

Moéto diéu khién bang tay van hoat
dong tét. Moto khtr nhat dong hoat dong
khéng ddng, quay cung chiéu quay Vi
Tréi Pt trong khi d6 doi hoi phai quay
nguoc chidu véi chiéu quay cua Tréai Dat
mai khir dugc nhat dong.

+ Hé dieu khién tw dong két noi véi
may vi tinh:

Gom bo phan két ndi véi may vi
tinh va phan mém diéu khién. Phan mém
hoat dong tét nhung két ndi khong duoc
véi hé than Kinh.

4.  Swa chira
4.1. H¢ kher nhdt dong

Hé nhat dong hoat dong nguoc
chiéu. Tién hanh mé bo phan diéu khién
than kinh, bén trong gébm 2 moéto diéu
khién: mot moto diéu khién theo truc cuc
song song Véi truc quay cua Trai dat, truc
con lai vuéng goc vai truc nay.

Mbéto loai moto budc, cap dién
nguoc cuc s& quay nguoc, mach diéu khién
bi 15i nén d4 cap dién nguoc. Giai phap doi
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2 dau day ndi ctia méto, két qua méto quay
dung chiéu va khr dugc nhat dong.

4.2. H¢ diéu khién tw dgng két noi may
tinh

Thuc hién ria mach dién bang con
90°% quét sach bui, vé sinh dau day tiép
xUc véi mach dién, kiém tra lai hoat dong
van khdng két ndi duoc voi may tinh.

Quan sat mach nhan thdy c6 IC
RS232 c6 vai tro diéu khién két ndi mach
tw dong véi may tinh. Trao ddi voi
chuyén gia nudc ngoai va cb van khoa
hoc ki thuat, ching tdi tién hanh thay IC
RS232.

Qua trinh thay IC rat kho khan vi
IC rat nho va thiéu dung cu chuyén dung.
Ching t6i sir dung dau kim nhon va han
chi hat chi dé xa han. Sau d6 thay thé
RS232 méi vao. Viéc thay thé nay rat dé
that bai vi c6 thé anh huong dén bo mach
va cac vi mach khac.

Két qua sau khi I4p rap lai, bo mach
hoat dong tét va két ndi thanh céng voi
may vi tinh, phan mém giri dwoc lénh
diéu khién dén kinh.

Tuy nhién khi diéu khién trén may
tinh thi hé kinh lai quay ngugc, va khéng
ding lai duoc do khong dén ding vi tri
dinh sin cua phan mém diéu khién.

4.3. Khdo sat va hweng khic phuc

Bo phan diéu khién gdbm 2 phan:
moto va moéto xoay ma hoda do goc quay
cua than kinh. Khi d6i 2 dau day cua
moto ma héa thi kinh hoat dong ddng,
dirng lai ding vi tri dinh sin trén phan
mém.

Tat kinh thtr lai nhiéu lan thi tinh
trang lai xay ra nguoc lai. Néi tré lai hai
dau day ciia moto ma héa thi kinh quay
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dung, nhung sau vai lan tit khoi dong lai
kinh thi kinh lai quay nguoc. Chung toi
lai tiép tuc ddi 2 dau day két ndi cua
moto ma hoa.

Tinh trang tuong tu xay ra voi moto
cua truc vudng goc vai truc cuc. Nhung
thay d6i chiéu quay cua méto truc cyc it
bi ddi nguoc lai hon thay di chiéu quay
cua moto ma hoa.

Nguyén nhan xac dinh do 15i cta bo
mach, cac chuyén gia cia nha san xut
kinh d& nghi mua bo mach méi, khdng
stra chira duoc.

Ching t6i quyét dinh st dung cdng
tic dao day cho moto ma hda truc cuc va
moto xoay truc vudng goc Vai truc cuc.
Két qua 1a kinh ludn diéu khién dang, khi
kinh bi dao chiéu quay, khong dong bo
véi phan mém, chang tdi d6i day bang

céc cong tic thi déu khic phuc duoc.
44. Kétqua

Sau khi stra chira h¢ kinh, chdng toi
d4 diéu khién dugc kinh bang may tinh.
Ching t6i huéng kinh dén nhiing thién
thé khong thé quan sat duoc bang mit
thudng va chup anh bang CCD camera.

Trong s6 nhitng buc anh dau tién
chdng téi chup dugc do la cum sao mo
rong NGC 6709 (hinh a), cum sao cau
M10 (hinh b), M53 (hinh c), M12 (hinh
d) [1], [2]. Nhitng birc anh nay déu dugc
xu li qua bang phan mém IRIS dé khu
nhiéu va trir anh sang nén.

Bén birc anh nay khi quan sét chi
tiét ting tim anh cho thy cac sao nhu bi
kéo dai ra, @6 la do hé¢ nhat dong chua
hoat dong t6i uu.

(d)
Hinh 4.1. Bon buc dnh duwoc chup tir kinh Takahashi zgi Khoa Vat 1i
Truong Pai hoc Suw phagm TPHCM, vdi thoi gian chup 1a 30s. Ddy 1a nhitng cum sao
m¢ réng gom nhiing sao tré va nhimg cum sao cau gom nhing sao gia.
Cac sao trong hinh b; kéo dai la do hé kinh chua khir duoc hoan toan nhdt dong.
() Cum sao ma réng NGC 6709, (b) cum sao ciu M10, (c) cum sao cau M53, (d) cum sao cau M12
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5. Kétluan

Trong cong trinh nay, ching t6i da
khoi phuc lai hoat dong cua hé kinh
Takahashi cua Khoa Vit li, Truong Dai
hoc Su pham TPHCM. Kinh di diéu
khién dugc bang may vi tinh théng qua
phan mém. Buéc dau kinh dd khu duoc
nhat dong tuy chua that sy khu duoc

hoan toan. Chung t6i da chup dugc mot
s6 thién thé.

Huéng phét trién cua chang toi 1a
s& hiéu chinh tt hon phan khir nhat dong
cua kinh, chup nhiéu anh va st dung
phan mém xur I anh chuyén dung IRAF
dé khtr nhidu va phan tich tir anh théng
tin cap sao.
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