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Conventional geodetic observation using the electronic theodolite and total station is still valid and
suitable for use in deformation monitoring and industrial metrology. Deformation monitoring applications
not only concentrate with engineering structure and geotechnical but widely use in machinery and manu-
facturing. Deformation parameter estimation is the objective of the work of deformation monitoring. The
magnitude rate and direction of the deformation or generally known as trend analysis can be determined
by using robust estimation or congruency testing. Both methods are the rigorous techniques for estimat-
ing the trend of movements for all the common points in a monitoring network. The typical industrial ob-
jects such as plane, circle and line usually concerned in geometrical form fitting analysis. Typically, the
industrial surveying with geometrical firm fitting analysis is a main concern and the techniques of posi-
tioning such as intersection and resection usually applied in this application. With support of recent tech-
nology such as servo-motor, the uses of total station were upgraded to a motorized and robotic function.
Robotic total station allows an automatic data acquisition procedure. In this paper, observation and data
collection can be automatically programmed and controlled by a computer. The control function is appli-
cable where the communication protocol between the computer and robotic total station is applied. It is
possible to increase the capability of the geodetic industrial deformation monitoring by integrating the
robotic total station as a data acquisition sensor with the complete software system. This software sys-
tem has a full capability to communicate, controls, collects, process and analysis the deformation esti-
mated parameter and geometry form fitting analysis. Hence, this process involved development of the
complete system for automatic data acquisition and analysis. This paper intensively describes the de-
velopment of the InDA Software System or InDA for industrial deformation analysis. The software sys-
tem has been developed using Microsoft Visual C++ and using Leica GeoCOM protocol as a communi-
cation between sensors and computer. For benchmarking, the InDA System has been evaluated with
other commercial system for data integrity during communication and other measurement systems.
Several case studies were setup to evaluate the geodetic intersection with photogrammetry and laser
scanning. The result showed the method of measurement using geodetic support with InDA System
compare to the photogrammetry and laser scanning were within few millimetre.*

OO6bIYHbIe HabnodeHusi 2e00e3udecKUX UCIMOMb308aHUEM 371EKMPOHHLIX MeodoslumoM U maxeo-
Mempom ocmaemcsi 8 cuse u nodxo0sam Onsi Ucro/b308aHUsT 8 MOHUMOpuUHee deghopmayuli u rpo-
MblwneHHoU Memposoeauu. [Jeghopmayusi npuioxeHUl MOHUMOPUHaa He MOJSIbKO KOHUeHmpam C UH-
JKEHEPHOE COOPYXEHUE U UHXEHEePHO-2e0/102u4ecKue, HO WUPOKO UCMOMb3YIOM 8 MeXHUKe U Mpous-
sodcmee. OueHka deghopmayuu napamemp Llenb pabombl deghopmayuu MoHUmMopuHaa. Ckopocmb
8€/IUYUHbI U HarpasieHus deghopmayuu unu u38eCcmHblIl KaK aHanmu3 meHOeHUul MOXHO ornpedenuma
C MoOMOoWbo HadexHOU OUEHKU Unu KoOHepyaHmHocmu mecmuposaHusi. Oba memoda cmpozaue Memoodsb!
OUEHKU meHOeHUuu 08uUxeHuUs1 07151 8cex obuux moyYyek 8 cemu MOHUMOPUHaa. TurmuYHbIX MPOMbILUIIEH-
HbIXx 06BEKMO8, MaKux Kak camosiem, Kpye U JIUHUSI 0BbIYHO 3aUHMeEPeco8aHHble 8 2eoMempuyecKull
aHanus ycmaHosku opme. Kak rpasusio, MnpoMbIlUIEHHbIE CbEMKU C 2e0MempPUYeCKUM aHanu3oM yc-
maHo8KU bupMbi eriagHol 3abomoul u MemoOdbi MO3ULUOHUPOBAHUS, MaKUX KaK rnepeceyeHue U pesekx-
Uuto 0bbIYHO rpUMeHsieMble 8 3mom npunoxeHuu. C moA0epxxkol NocredHUX MexHoI02ull, makKux Kak
cepso-MomopomMm, ucronsb3yem om obwe2o yucna cmaHyuu bbinnu nepesedeHbl Ha MOMOPU308aHHbIX U
pobomomexHudeckue @yHKUUU. Pobomu3uposaHHbIll maxeoMemp [10380/7sem asmomMamuyecKkull
cbop OaHHbIX npouedyp. B amou konnekyuu 6ymazu, HabnodeHusi u 0aHHble Mogym bbimb asmoma-
muyecKku 3arnpoepamMmMupo8aHbl U KOHMPOIUPYMCs KoMribiomepoM. DyHKUUS yrpaesneHus npuMeHu-
Ma, ecriu POMOKOJ C8s13U MeXAY KOMIMbIOMEPOM U pobomMuU3UpO8aHHbIX MaxeoMmempos MpuUMeHsiemcs.
3mo no3sonuno ysenuydums 803MOXHOCMU MOHUMOpPUH2a 0eghopmayuli 2e00e3UHECKUX MPOMbIUIIEH-
HbIX ymeM uHmezpayuu pobomu3uposaHHo20 maxeomMempa 8 Kkadecmee Oam4yuka cbopa daHHbIX C
rnosHoU cucmemou npoepaMMHO20 obecriedeHus. 3mo npoepaMMHoe obecriedeHue cucmeMbl 8ce 803-
MoHocmu Onsi obweHus, ynpaeneHus, cbopa, obpabomku u aHanusa Oeghopmayuu OoUeHUBaeMo20
napamempa u 2eomMempuu ¢hopma ycmaHosku aHasnu3a. CredosamesibHO, 3mMom POUECC 808/1eKa-
romes pasgumusi gceli cucmemMbl O asmomMamuyeckoe2o cbopa u aHanu3a O0aHHbIX. Oma cmambs
ornucbigaem UHMEHCUBHO passumue MHLA cucmemHoe npospammHoe obecrnieyeHue u MH[A ons
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POMbIWITEHHbIX aHanu3 deghopmayuu. NpoepamMmHbIl KOMAIEKe bbin pa3pabomaH ¢ UCoib308aHUEM
Microsoft Visual C + + u ucrnionb3oeaHue Leica €0KOM npomoKos ¢cesi3u Mexx0y damyukamu U KOMIb-
tomepom. [nsa 6eHumapkuHaa, cucmembl MHOA 6bina oyeHeHa ¢ Opy2umMu KOMMepPYeCKUMU cucmemabl
obecrievyeHus yernocmHocmu daHHbIX 80 8peMsi Ces3U U Opyaux cucmem usmepeHul. B psde memamu-
yeckux uccredogaHuli bblnu ycmaHo8KU O71s OUEHKU repeceqyeHusi 2e00e3udecKkux ¢ ¢pomozpammem-
puu u nnasepHoeo ckaHuposaHusi. Pedynibmam rokasas Memol U3MepPeHUS C MOMOWbI 2e00e3UHECKUX
noddepxky cucmembl MHA no cpasHeHu ¢ homoepammempuu U fia3epHo20 cKkaHuposaHus bbinu 8
rpederiax HECKOMIbKUX MUJITUMEMpPOS.

* [epeBo/ TEKCTA OCYLLECTBIIEH C MOMOLLbIO Mporpammbl Google-nepeBoaymk.
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