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Optimization design of mining 3D laser scanning
measurement system based on TRIZ
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Abstract: The support system in the mining 3D laser scanning measurement system, due to its long
length, causes component deformation under its own weight, thereby affecting the overall strength and
normal use of the component. At the same time, the rotation of the scanning host in working state will be
transmitted to the relevant components, which will affect the measurement accuracy. In this paper,
functional analysis, causal analysis, triaxial analysis, contradiction analysis, 40 invention principles,
separation principles, field models and 76 standard solutions in TRIZ theory are used to explore several
solutions for the support system in the three-dimensional laser scanning measurement system for mining.
After scheme evaluation, four reliable and effective solutions were ultimately selected, providing a highly
reliable solution for the application of 3D laser scanning technology in metal mine goaf measurement.
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Fig. 1 Original 3D laser scanning

measurement system for mining
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Fig. 2 Schematic diagram of the support system in the original

3D laser scanning measurement system for mining

1.2 HERGIIERRE

= RO Sk G SO R G i B
X, d5c i PR AR S A SCEERIE E 319 ML 5E
AR . LTRSS 3 B .

3 RV AZHMEARNERGPIERGFITEREE
Fig. 3 Schematic diagram of the support system in the original

3D laser scanning measurement system for mining
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Fig. 4 Functional model analysis of the original 3D laser

scanning measurement system for mining
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Fig. 5 Causal analysis of system problems
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Fig. 6 Triaxial analysis and solution process
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Fig. 7 Basic material field model
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Fig. 8 Material field model and optimization

FTIAT 8RR, SO I (1 R S ek O o o
FIAS3. RIHEBRAEEM. mBmorsX.
RGP GIARGAN — HHERG. FEIERAT
SCAERFI AL SC B S I SRR . B A T

BE WA R Bl R I iR 2%
4 FERRN
Mt TRIZ Mg k. 0 TN T



- 106 - e

e

S s ) F) R A L X = 2SO 37 10 0 R
GATAEMI A G, S 4R F] T 11 Floa] B8 19 & 1 ff
PITE . AT N I ZR G TEATAT I o7 58, K
I1or B NGRBE . B, ATERAETE . ASE 4 A T7 T

PEAT T J7 SVEAL . PEAE AR ISR 1.

mE LA, pEL 1. I IMEGEa5Es
e HFHRERT M. VLWL B e 3
ERELYIE . WE 9 R,

*x1 ARITMH
Table 1 Scheme evaluation
. i Ci e A ESZis
IS LR VES GHAY 4049 G4 30 49) (ﬁﬁﬁﬁ) Gy 1548 CGiligr 100 43
1 RAREM . hE Sk 35 25 10 10 80
1 S5k bR B A RE A LG 40 25 10 10 85
1 WL ERS 40 10 5 5 60
I\ FERAT R G0 Tl 2R 25 25 10 10 70
N TSR B G B S R G — 8 4 30 20 10 5 65
Wi T He b S5 1 iy IR BSR4 R T2 A 35 20 15 10 80
VI 53 F N A A 30 20 10 10 80
Vil R 5 B 25 0 15 15 55
IX 52 R RHM R 34 A R 30 25 10 5 70
X A [5) 5 407 AN [] J5E 4 35 20 10 5 70
X A &R G 4L 35 15 10 5 65

WBLSS-PEL

B9 RUMHEBENZERZIYE

Fig. 9

5 ki

X1 B AR AR R B R 0 = 4
S I 2R G S PR AR N R A A ) S T K
Ko BBR, EaER. RS EwENE, s
TRIZ g5k e st . RS #r. — 34
Mro PIEAHT. 40 SRR, & RE. U
BERIF 76 NARUEMR SF IR RO H = 4E i 0 i R4
RGN R T 22 . S5 RO = 4RO H
i H AR AE 4 SR A 11 R 28 IO A Ry P 4R 3t s m g
fil R TT %

27 3Lk

(1] BREL. skik, skocd. @RSz BilE X

WRPH SR A esE s, 2019,
71(5): 6-9.
CHEN K, ZHANG D, ZHNG Y S. Blind aven
recognition and application for point cloud data of 3D
laser scanner [ J ]. Nonferrous Metals ( Mining
Section) , 2019, 71(5): 6-9.

(2] BBl B/bhER. dkik. 07 H =S4ER0GHER = R g
RIS A BhiR . 2019, 28(6): 73-77.
CHEN K. YANG X C, ZHANG D. The measurement

Optimized and improved extension rod system structure

accuracy promotion and application of 3D laser
scanner for mine[J]. Mining and Metallurgy, 2019,
28(6): 73-77.

[3]  ARIR3C. Wik, BfRE%. 5. 00 = 4EM0tHE Y
KRBT, w5 5FF &, 2015, 35(4):
71-74.

YU LW, ZHANG D, LUDS, et al. Study on the
key technologies of 3D laser scanner for mining[ J].
Mining Research and Development, 2015, 35(4). 71-74.

(4] TKEL. TK3R. BBUR. TRIZ BB LR KA i T2 4
W R T A D], A3 TR, 2019(7): 156-161.
ZHANG W, ZHANG Q. YANG Y X. Summary of
TRIZ theory and research prospect in light industry
equipment [ J ]. Packaging Engineering, 2019 (7):
156-161.

(5] #H&ER, KE, B, TRZEGNHEEZREET

TAEr R BB B WF LT ], MR Ze &, 2020(7) .
54-58, 86.
YANG X C, ZHANG Y, YANG W C. Research on
the innovative application of TRIZ in the cultivation
of high value patent [J]. Journal of Intelligence,
2020(7): 54-58, 86.

(6] T, Wiscss, #ig, 4. T TRIZ B9 MR
TP )], A% TR, 2020, 41(2). 225-230.



Ir WA FET TRIZ W6 Z4ER06 0 5 R g i et

« 107 -

7]

[8]

[9]

(10]

[11]

YU N, CHEN W X, QIANG F, et al. Insect-prevention
design of rice cooker based on TRIZ theory[]J].
Packaging Engineering, 2020, 41(2). 225-230.
FN, SRR ERERY, S EET TRIZ A5 Bl
W HLEIH )], #9A . 2021, 30(2): 138-144.
WANG X, LU S S, XIA X O, etal
design of inertia cone crusher based on TRIZ[]].
Mining and Metallurgy., 2021, 30(2). 138-144.
T, EBERS. B FEH, % TRIZ HISLET ¥ T
e S &) P ES Ik, 2020, 293
T 2): 356-360, 367.

WANG X, XIA X O, LUO X ], etal
TRIZ

Innovative

Application

and development of theory in mineral
processing industry [ J ].
2020, 29(Sup. 2). 356-360, 367.

JRKE - RORERS . FKAE. 4E. T TRIZ M TOC K
FIV A BRI BT ). 5706, 2023, 32(2): 150-157.

ZHOU Y Q, GAOHS, ZHANG Y N, et al. Innovative

China Mining Magazine,

design of the seat for mining monkey car based on
TRIZ and TOC[]J]. Mining and Metallurgy, 2023,
32(2): 150-157.

MEF . XM, 4. 5T TRIZ i FAE b
T B A w R AR B ()] R R &S FEH L
. 2022, 60(2): 10-15.

HAO X J, DENG Y C, XIN]J Y. Innovative design
of shovel edge forming device of frame machine based
on TRIZ theory [ J]. Agricultural Equipment &
Vehicle Engineering, 2022, 60(2): 10-15.

Eff, B, FFE BT TRIZ BB MR LA
SRR B AR g0 it LI MLt 2022,
39(2): 101-106.

WANG W, LI X D, NIE Z F.

Innovative design of

agricultural machinery’s automatic loading and following

(12]

[13]

(14]

[16]

system based on TRIZ theory[J]. Journal of Machine
Design, 2022, 39(2). 101-106.
At e, XKA, T M. R TRIZ 6% o5
AR LR IR AL A BT LN T & )DL B
AL IIEHES 5508, 2023, 6(2): 171-174, 187.
ZHANG W, XU F, LIU Y R, etal. Using TRIZ
innovation method to improve the adaptability of track
inspection robot in mine application[J]. The Theory
and Practice of Innovation and Enterpreneurship,
2023(2) . 171-174, 187.
ME A « B3 g8, Bl 2 — TRl H A2 IM
1979, RoeRk. XK, P dbst. B R K%
WAL, 1990: 1.
GENLIQI A. Creation is a precise sciencel M]. WU
G W, LIUS L, translated. Beijing: Beihang University
Press, 1990.
B kI, Tk, TRIZ #ER fsc iR M. db
AU HUARC Tl h Rkt 2016.
ZHAO M, ZHANG W C, WANG G Z. TRIZ advanced
and actual combat [ M]. Beijing: Machinery Industry
Press, 2016.
Nk TRIZ—3THAIH Z 1T a8 (Z W [T ].
KRB, 2013(7) . 20-21.
SUN Y W. TRIZ-the golden key to open the door of
innovation (1V) [J]. China Appliance Technology,
2013(7). 20-21.

SR SRR L. T W 37 0 BT B 3T R %A B
F[1]. Bl Hrse, 2017(5) . 123-125.
WEN Z C, ZHANG S S. Research on urban innovation
investment based on physical field analysis [ J].

Journal of Commercial Economics, 2017(5). 123-125.

(Hig: T2





