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Abstract

Operation and adjustment of spectrometer are a difficult basic experiment for teachers and stu-
dents. To promote the classroom teaching effect, we developed a three-dimensional virtual simu-
lation for spectrometer, in which virtual simulation of the most difficult coaxial isohypse adjust-
ment was implemented. By using this software, the students can not only get an intuitive know-
ledge of the structure of each component of spectrometer and the corresponding physics, but also
operate the spectrometer to practice the coaxial isohypse adjustment. Also, the teachers can ex-
plain the principles of regulation more effectively in the classroom teaching. Thus the virtuality
and augmented reality of this software significantly decrease learning difficulty and improve the
preview effect, which is benefit for teaching and in-class operation. We also developed the mobile
version which further facilitates students to use the software.
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Figure 1. Wireframe of system function

1. RETNEEMELRE

AR, e AR FOR IR . TATORE . MG SrHCR BN R B S L [R] Y R EL
Jigke B # A AR K IR ARG AL, ELI N 7 A B A — 2 A B R T HEAT AR [ 2 . R0
ik R B AR, R SIRAFRIATIR . R, SRR AR E LD B, AR 2
FETH IR R i, EIR G RGBT RIS R EL R B . A, fEsnait, R
Sont B RE SR BRAERL S TUE, XEEREA REMD, HRVCRERSCRERL . bt & AT
Sx . SR E 5, TS AR HE SO R O B, =480
ST R ARG I AR Se “maiig” o “EEREY . “SBMET REATIRERSEIRTT.

22. RGHFARXFEASETR

ARG RGN Unity 3D, iX 42 H Unity Technologies /A & FF & f)— /N AJ LG = 4ERR AT AR . 4
BRI . SRR 4R ESE R A NA M2 TGP R TR, TSR HE N T 208 SUEAT U7
HHH RAMTITK[4] [5] [6]o Unity 3D BIRIALET P 2 RIS R R EHE, R HOR G AR TS M .
AR GK (A% T B A Blender, &2 — 2K 5y 20 B i — 4R 28 55 2y i i 7 414, /E A5 3D max AHAL.
RGN HEAEDIREtH CHImAE LI
3. ZHSHHRRSEHNALZSINEESI
3.1. RGN RRIE

RGN RRARIE 2 s, Blelid v — s &HB 20, WES DTN 2 LS4,
SR e AR B U5 7E Blender A &N Z2 8B A4 53047 A8 [F] LA (R BT 3 A%E . O 1 s S0 1) PR 0 45 1 B e it R
TR, BT ILHE . Bl PATOME X =AML IR AR A AR, I AT LR B A &
B BB R X 225y RIB . {E Blender HE LT (1) = 4ERI 8 DL FBX SCHFMS TN unity, S5 R 76T EH
PN S /A TE unity FR3EAT 3% . ZH 3SR 4 20 75 A E I fR m A B 2 [ i E AR R, @i
e BRI ], 3 — 0 R ) S
32 T R

TR = 4E 7 6T A R G R RCR I 3(a) . 9 T HRE AW HRCR, R H
A AEIP R AR e A TREEAE AT T 3G RN DAL, R ROETT WBhak, MU

DOI: 10.12677/ve.2020.93027 164 Bk E


https://doi.org/10.12677/ve.2020.93027

R E

Ho TG RRR, SSEL TP IR A AR B BRI B, U S R R,
FERREEIZ I AR BAE T, a0l 3(a) B UL H B2 _E 05K [ RAT A4 B SO AT iR MRSl
R EAT ORI S, miily AR BIF230, AT AR A EER 23 et wlsl 3(b)fos. BEAh,
AR IEN S AR, BTN SRS AR SRR . B TR TR, B
“RNGEH” ROR, wlE 3(o)FR.

PIETHRIBT U B Bimbe . PATOUE X =AU R A S AR O H UG SO E R G, O T T
4222, PTEARGUHENFEY R, B T =MD B A RS . SRR RS AL I L
AN, AT AE BIITE RSB AREE . PRaE S X2 RINREE, dnlsl 4 Pros. TR ULE 8 ke E,
PR R AT DT O BURARET . ARSI JE HEh BT UL H ARG E, B SR, BT 1AL
4.

RS IGIT, WS
U<l

v

FIAERESE, 7
Blender i1 7 £ A%

\d

Fo A AL HE 3 A\ Unity
3D, IR

v

7EUnity 3D {7 RA
ot , A

v

RATERMT B ERSE

Figure 2. Development process of the system
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Figure 3. (a) Side view of the system; (b) Top view of the
system; (c) Split view of the system
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Figure 4. (a) Inner structure simulation of the telescope and Abbe eyepiece; (b) Inner
structure simulation of the collimator and slit
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Figure 5. Simulation of the optical path and the green cross
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Figure 6. Simulation of the work process of Abbe eyepiece

6. N BHRITIET R

SATICE OB I A 7 B, R EOBLRER TATOUE ML, RS, AW IR E AR
BIAME MM ICLARE, ARG T Al B AT AL, AERI AT 2ICTATORRE, WAL 71
1T AR R

Figure 7. Simulation of principles of optical path in
collimator
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Figure 8. Auxiliary lines for optical axis of collimator (purple), normal line of mirror (blue) and
axis of telescope (yellow)
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Figure 9. (a) Simulation of the pitch screw precession and the green cross; (b) Simu-
lation of backing out of the pitch screw and the green cross
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Figure 10. Simulation of the alidade, division circle and angular measurement
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