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Abstract

Progress measurement provides project participants with valuable information in terms of 'current status)
‘corrective countermeasure’, and forecast of future risks. However, the managerial effort (or workload) required to
acquire and maintain detailed progress data has been the major barrier to practical implementation, Even though
recent efforts in utilizing data acquisition technologies (DATS) have actively attempted to automate the progress
measurement process, previous DAT research has only been focused on limited construction tasks or selected
technologies. This paper proposes a DAT selection algorithm that automatically assign an appropriate DAT for every
commodity item for an entire constriction project. Five different criteria were identified and developed in order to
comprehend specific requirements for automating the progress measurement of each commodity group. A case—

study and also a survey from practitioners were conducted in order to validate the proposed methodology.
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404 27fet Ee)E b Aol A chobg 2
H, DAT Priority #F2 (5+5)X1x1x1, ZEH 1280
o # 49 0, FEIAE o 38714 ehete] 14
= o

& ° g

A

ol2i3t =9 A4 WL ALFA DAT &80 QlojA 4
X7go) 71 & agh Iebr|oe 1

wjn o] 5 Weksly] $13t auakge] Ag-gol4de] kM
B A8-0] AEMA), S ek HEMO)Y Ao
sctolo] w2 Flojc}, o= B 31.9] MYALRA AF7HA] 9
DAT #AAE LI 2ARE =22 2] 2010)] 2
A& SRR

olgfgt AAE AA FAero R AAH diote] DATE s
o) Aty 7k diobd 2 gkt DAT 3 87} 3o
oJste] uj2] DBE -&319ict, o 24|, 2A 2] E efd 9] 7$-of
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+ 387H thet voﬂﬁ 9 2/lo] 714 %% = S AL
& 2o 7H8 :
< Ao g7k 387 tiora e DAT W8> & 4°f 9%
A o] At

4. DAT M Al o7
FolH ASHE DAT 414

o
= 300 1834 A ok, ol 4 6%7} e
Aol €3t Azfe} v|mo A WHE] AFS AT

4.1 DAT 417 29| ARl HE

Al @ & 30 27 v} o], QAT A 2
g0z ARAe 17,087 Aglelole) A5t 2% A4 9
% ol

AR GOl A FEM, A7), e Hoks A|eldt 71%o)
nE 3y ;1}_0_ iﬁLo}oﬂoq Alouoﬂ/\} LHQ:]_Q_ = 4337H0]51 o]

Y52 359 (Commodity) J=274 T3l 617H—4 PMPo]|
walxjo] Qlth, PMPE %A1 (Locator) &2 Hadl PMP
Hen|E] = T 233700]ct “WUPSE 2337H4 PMP %EjH|E|
of 270 & Wolghso] 4= % 1,29070]ck, & AtofA], 7
& 3E9 deHlE = & ““ﬂol 271 wizell (o: 15, 23, 3
39 FAYE A=F4) 61749 5& PMPE 7|08 w46t
ook, A WA THAlE ShA A7RE vRel ol Al e A E Q)

617 PMP7} 1A 9] 3 Alm 2 fe Aso2 AAw o),

& SARAL E 49| 2aE|E e oot 2 Bt
6171 PMPER 25t 617] 7heoA] 2 PMPHEE DAT
Priority A7t 71 =) U Avpuke g oksto] A sk Zlo]
3F solck, ZaR F 5oflA] < 391 “BC3010 EAZE FAF
of A ugo) 3 doc,

o|2f3k PMP H7HE 2P oi$ Bhe e2fo] 208 &
Holct, TTefut ShA Al it 2ho] PMP 2148 AHA|7} AR5}
wo] AR £ Aol At uw 7H) H7p71% 3t DB
8} =0} Qof HrTPolq 2ok AAE AEEE st (L
1 2RDB ), A5 A4 212 W0 A8A A1 Bl
o] 85 FEMO % MV)ehe A EsA dgode v
ofstol Lk BTk A A B sk
Al B 2ol whE Al A DAT B7RE ARAH
o 4 At cheat ek, 1) Awsts) % 48 Tefsto] 27
OAEMO, 5t AR, ], 419 242 28 At H4s

e W=

FA7E e (0~17), 2) PMP B4 %, 24 A]*g!(Locator o +t
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AT TSES Ut KT (DAT) A

«t* | PMP_ID* PMP* L4 | SHALY | 274 A7|ZH == R = EHDAT
1 BB10 EZA 5 ST B2 hE~2HE |9 SIHAOIE BIRYJ/BHENE XIE 5 RFID, Passive, Read/Write
2 |BCI0 THAZAL 1 54 C3 AR EMof o8t MelET 55 e =2 8%
3 |BC3010 | 232EZAM 5 24 Al 1% o|gt t|o| SEAO|E Hil/HIENE XE £ RFID, Passive, Read/Write
4 | BC3020 A2 4 4 Al 1% 0|2 RS PR YRIBE Xs 58 GPS
5 |BC3030 | EZEA 9 54 Al 1% 0|2t C2X0] LEAI YRIEE Xis 5 GPS
6 | BC40A PCBA} 2 52 D1 1FE0F A PR YRIBE Xts 58 GPS
7 BC5010 HZExE 21 Pk D1 I~ KO SR 0|E Bil/BIEHE Xis =X RFID, Passive, Read/Write
8 | BC5020 | EBARY| 17 o Al 1% 0|2 XS] R YRIBE Xs 58 GPS
9 | BC5030 H3E0|E 5 34 Al 1% 0|2 RS PR YRIBE Xs 58 GPS
10 | BC6OA HE 8 | iz A2 1Z~0F 2R PEAY YEYE X5 £ RFID, Passive, Read Only
1 BC60B == 12 34 A2 12 2RO AR UETE s £ RFID, Passive, Read Only
12| BDI0 XIS SAS 6 | SAA B2 1% 0|2t EAMof o5t MeET 55 AYee =2 8%
13 | BE20A AHER 4 5 54 A2 1= O|gt FA FEN YEHE 1F Y RFID, Passive, Read Only
14 | BE20B HEYS 9 &4 B2 25~ N TR FE YEHE XIE = RFID, Passive, Read Only
15 | BE20C E=plFISS 2 &4 A2 1% 0jgt ?XH FEIY UEYE 15 £ RFID, Passive, Read Only
16 BE20D AEgHS 2 34 A2 IR 2Rt PEA UENE XIE £ RFID, Passive, Read Only
17 BE20F DZUZA 2 &4 A2 13 oot SRt FEX YEHE KI5 £2X RFID, Passive, Read Only
18 BE2505 Li0|E 13 34 A2 10 i—rIH TEA YEYE X5 5 RFID, Passive, Read Only
19 | BE2510 QH0|E 3 24 A2 150 SR LERIL YEHE AtE & RFID, Passive, Read Only
20 | BE2515 HIE0|E 4 EE A2 1% 0|t DX FEA UEYE X5 5 RFID, Passive, Read Only
21 BE2530 AT0IE 6 At A2 e~ i‘rﬂgl TEAL UETE s £ RFID, Passive, Read Only
22 | BE2535 Z32|EHFZ 2 | izd A2 1% o/t 2RO AR UEHE s £ RFID, Passive, Read Only
23 BE2540 AZL01Z 4 34 A2 1% 0|2 PR PR YETE s £ RFID, Passive, Read Only
24 | BE2545 LM eSS 2 34 A2 1% 0/2t L2 AR YEHE X5 58 RFID, Passive, Read Only
25 | BE2570 POE32E 4 | 245 A2 1% 0o |l SHAOIE Brel/BEEE RtE 3 RFID, Passive, Read/Write
26 BE30A L& HIEErY 5 24 A2 12 oot ifX}QI JEXY YEHE X5 £F RFID, Passive, Read Only
27 | BE30B QIEHIEEY 5 34 A2 1% 0|2t SAO TR USEE XE 55 RFID, Passive, Read Only
28 | BE3OC LAEEY 5 52 A2 1% 0|2 2o FEA UEYE X5 5 RFID, Passive, Read Only
29 BE35A L= 6 24 A2 12 02t _H:—rﬂQI FEX YESNE X5 &8 RFID, Passive, Read Only
30 | BE35C HEHHA 5 54 B2 1= O|gt i?ﬂﬂ TEAI YEYE 1E 5 RFID, Passive, Read Only
31 | BE35D QI EH|IA 5 24 A2 1% 02t SR ERIL YEHE HE EF RFID, Passive, Read Only
32 | BE3SH A 4 52 A3 1% 0jgt Xt FEA UEYE Xis £ RFID, Passive, Read Only
33 BE35K HEEZHA 1 34 A2 1% 02t SR PEA UENE XtE £ RFID, Passive, Read Only
34 | BE40A Atsse Y 6 | Aot A2 1% 0|2t i“ﬂ-l TEAU UEHE X5 58 RFID, Passive, Read Only
35 BE4OD mE V=] 5 ST C3 1% 0o e LA UENE XI5 &Y RFID, Passive, Read Only
36 | BE4OE AL Sheet 3 | SAA A2 1R Asig oolx| 3 > (82) &%
37 | BE4OF AL HY 1| SAA B3 1% 0|t 2N0] o5t eisE £ YU =2 5
38 | BE40G AUt 1 =4 A3 12 o2t SRR FE YEHE X5 £ RFID, Passive, Read Only
39 | BE4OH HEIA 14 =4 C3 2F~ N SN0 23t M= XI5 £ AYee =2 8%
40 BE5005 STL &5 9 &4 A2 275~ HE 2RO REXY YEEE XE &Y RFID, Passive, Read Only
41| BES010 SST &% SATIA| A2 1% ojot PR TEY UEYE KF £ RFID, Passive, Read Only
42 BES015 AL &3 34 24 A2 25~ 17HE CPRO] AR YEHE s £ RFID, Passive, Read Only
43 | BE5030 AS5EYof 32 | SATE C3 23~ Y EM0| ost MHEE £ YU 22 5%
44 | BESBA HER2| 10 | SARA B3 F~NY SN0 o5t elsE 25 e =2 8%
45 | BES55B Q222 6 | SAA B2 Zhe Aofeig olojx| =8 +5 (B &5
46 | BEGOA EEL=S; 13 | 45 A2 2F~ N =2 A YEFE K5 5Y RFID, Passive, Read Only
47 | BE6OB ellt=ps 1| SAA A2 1F0F Aoeig ojojx| 28 235 (82 &8
48 | BEBOC S E=s, 3 | SAEA B2 [ESEs EM0f o8t MeIET £ Aoee =2 8%
49 | BEBSA HIEFSAL 3 B A2 12 0|2t C2X A2 UEHE KE £ RFID, Passive, Read Only
50 | BEG5B AMAZ 20} 1| SAEA A2 1% 0/gt 2M0f o8t MelET =X YU =2 %Q
51 | BEGSC OA Floor 1| SAEA A2 1% 0|2t 2ol o5t MET £ Aee =2 8%
52 | BE6SD SHSA 15 | SATA| C3 2N 2N o5t XtEE £ Aee =2 8%
53 | BEGSE shgAzIoo| 3 | SAEA A2 1% 0|2t 2M0f o5t MeIET £ AQae =2 8%
54 | BEGSF TEIA 17 24 B2 1F:~2E 2R A2 UEHE KI5 £ RFID, Passive, Read Only
55 BEGSG 7ol 3 34 B2 IR 2RO AR UETE S £ RFID, Passive, Read Only
56 | BE70A stz 1 e A2 1% 0|2t L2 EA UEFE X5 5 RFID, Passive, Read Only
57 | BE7/OB SS3A 2 52 B2 1% 0|2 2R AEY YEHE K5 £ RFID, Passive, Read Only
58 | BE70C HESA 5 3d B2 1F2F 2RO AR YEHE X5 £F RFID, Passive, Read Only
59 | BE7S A 4 | SAEA C3 1% 0|9t EM0] o5t XeiEE £ YU =2 5
60 | BESO1D AThEAE 15 | SAEHA C3 2x~ N Aig o[ojx| 58 25 (Y &8
61 | BESO20 EpEINES 19 | SATA| C3 F~NY XIsie o[ojx| £ 25 (82) &8
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ES&} frAdell ofsh 54 %’4 (MR}= AFg 28 (0~63), MR A Whe espA] d
Fol| wfe FEFFMD 4= A A 0~6%), 4 MIoll af - 7HA9] 3> 1l
= X}%EHT(M *Z & AP (0~17), 5) e vl 7 =9F FEIe] A 91A] ol 4) A A% W SR, 5)
I AH

of wh Qo] @%%Ol*é(Mv) Mg At A0~1.2 2 1A A8, 6) T AR o) AR sk AR 7) A

) gt SAE, 8 At olF W AYAE AR, 9) $H B A9Y
DAT Priority H7F& §oto] AFEAF 214 shdteljof oh= 5 W AJH 10) A% Fi= 29 on|#] Au 2 AR A =&

w2, DAT AEA4] @itk g0 Aleae] a7 gt & 2FES oF Aegt Aojrt,

et 58S QtskA| Er, 3t ol 2] WHAQl %19y MEAT F 63} Zo] 497) PMP 3-&(A42] 80%)2] DAT

S 5310], B ola2] DAT A1 W DB(Z® 2)&= HE7F DAT Aol Qo] AQke mElo] ot Aute} ARA} Hi-3Hol| 9
Ak AR Rweke] A ALE AL st Ao 7 o AL UASIGI 4 o dA)). 3% ofshF 2 AEE

A7) RS 7, oto] EUA = w4 1270 PMPe t = UP‘HH%H )

AL 485 Eot AXFRoRGE 5)& HH, Al 617 PMP & z)
SAWHMO)S = 217E 357HE (57%) 7He wom S S SAAMR) T
(MR) H-AHLocator)=A 518 540 327 (53%), 55 FAe] QA= Hop AR o
FMDLS A&AR7L 3970 (64%), AF53}5=2 44707} (12%) 3tk =& ol 81
7} AFs 3t eyttt AlelE DATZ= RFID7} 397024 64%
AR}, &, AR 71@1715 shu, AR 7]se] WA

of U
i
2
o
&)
_)r: O
OO]l
mﬁ F
©
e

w o> iy

6 29 Xg 2

1=

o QB Zub UX|

E j
N 72 Y
ol A] Z]EJ’]'E] Apsstol] 7 aa Aol He e iAke] o% 617§ PMP 22
=0]90 = o) =g =Z5- A" o o ok o
%912 RFIDS 28310] 542 243k 4 0 Uehdtt ce 9 E Z 10985
5% Y| 9 34 55.74%
4% Y| 15 49 80.33%
=] O = -
4.2 DAT 417 29| A2l 25 33 95| w 50 8197%
2% U 4 54 88.52%
e} O NEZ5 ols & =] o olx o
Xﬂ 1_% Ho]—‘ﬂ = 7\5‘ 6] 0]'7] Ho]—oﬂ /‘]’Eﬂ oﬂXI— DAT & | 7‘—5‘]4’9]- 18 x| 2 56 91.80%
- - o x| 5 61 100.00%
FAF ATl olHHE B k=] pal= 08 8 -
A ATA QB RE B ?_P DAT A4 |kl A = S=0 =
TEXt (Locator) ¥Z 9| 6171 PMP 22
Hi = A= N
A} QIE = A4 S5 68 @E 4 11d)olAl DATE 63 | 2 2 1262%
5 o = =z]0 vQ_ EReR 5% Y| 13 39 63.93%
e s ZJE%H 3o 107H] & thro] ZHRE APa5 -
g B . - ]—l:H g 4 Y| 18 57 93.44%
A o o al H A Ske)
A3 % 617) 7} PMP 58 = ofwgh o] 7P Aekgl 39 93| 1 6f 100.00%
f 7 B TR Dnsayay = ERTTIL] 5
= HEGHUMID - NESHOY Desc - Remaks - AESEA - |0 NEGHSHID - HSSNWW Do - Remas - ARLEA -
AERE 4Y 534S PMP PMPITEM | FekOl *a : MR L) 7
i - ZERATAD - BEANY Desc . BERRUAD - BERTEH Duc
] %:;grmelgm % vﬁc:xr‘uxm,:u im?;.lnﬂl.“ md “SDWF_]D - 51 A PR WAL A 54 e 108 L2712 FHAU HAFE UF 53
Eosuks v sc 197 10 TEM_ID DESC - Dur_Types Locator 1+ Complexity. We = PMPID. - DESC - Duriyp: Localor Ty Comp=
- ER T DESE S EANAZY 4 58 D1 == = DC50A MEYT 2 51 [
ERETY D TYPE o - DESC. - TiPE - un -l ID - DESC - TIPE - UNT =
Fiﬁ%'ﬂ?{ am‘y_u UNIT 3T H EUM\!WSW”]H BW 300" 1ON e 80 ABE 40KG BAG
oad yuey St : | i
Yussgyn ::i;g i’ﬂ-[g QEL} WAS W v e 6 i) il y |mEsa A Tl e 1 ad] »
Bl e S __/- 34 ug gt O neagnsneE N ERITITITE ;
it SRRETH WEY B HEEY ARE 4310 * HESH HES 43 Desct Remarks * 4+ EIEER TETEVE -M-A Hustel Desc * Remorks * AH
IS k-
SHAENM AT = MAL as ML L EES
PAISW 7
= + £ ; =017 TERG RUD TERE 78 D =] TEERE D HERE 78 Desc <l
hf;ﬁ:ii; =2 = R E 10 Fil Hosk Sectlon ToUKTD - 23Sl BIAOE WurARYY N5 5y 109 £ 2R Y FAYE IE 7Y
HE2E T8 25 Dese | ] u;uﬁu 2{‘;—1‘;”°§ —_— DUR Range PMPID - DESC - Durlyp- I.ucawl Iy Comp= || PMPID - DESC - Dur lgp: Localor Ty Comp=
i) TERE dnad g a:,‘ 0 o Ry W w0 = B810 a4 B2 (4 =810 nMEN 1 0 7]
b I Remarks D - DESC TYPE UMI -~ D - DESC - TPE -/ UNT =~
1 gEA BN M3 fr b 100 FECAE FHADI :
ﬂiéﬁﬁ!uﬂ TR Y EEL RS S | £ 1] 1.,, ] HES = .18 »uy |‘ T :1 oy h_ »
Y BEZY HEOUD . 0 AsdeR >
BEEH HUH2 Duic —— BESY 54 $EID - BESY 54 $EDac - Remaks - HEEZT
Remarks v BT E sizssul
—_— ¥ Locator 1D AERFRED - HE5E 78 Desc - EEa@Oy - BEAEEM - BSAEAEH E USRH HHOH" Remaks -
54 t# He2y DAT oS SO 1 ;Y LT T T MRl al i
Vnczyasyszm oAt id d PMPID - DESC - u v Iype Locator 1+ Complexity.~ Weight Amoun® | Measurement DAT- Remark - AHEH4
HESH 1ok S5 Desc ST h = < BE2S05 50 a2 236 RI oI
R T R b L;" D | DISC | TWE © UNT - ¥H$@ - 2887 - 4ESFA -
- 126 MWL 4086 BAG 5016 4440
— 127 23 M3 419 16360
4 fa) 2 BEE WL v RE T

JJgl 2. DAT M8 XISSIE 2igt 2H4e HIOIEHIOIA R E-R Diagram
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SHA

lo
Y

& wgstel 127} PMP] ZHAM (& 19]
5 Ao dols WAT T, Ak W Ee] oh
7 - A} Bl 478 o) UA7E93%E St
s9ie}, olejat A3l DAT R710] ofd, Fwe /7
(Locator W)o] w2t 28] BEHE} 27158 HojZomA
2 AT Bto] REsHs AUE BEd

_IE

Locator) A1
A-g5Hc

=

F_E

5.4

ANE=ZA2 AdAR] Y 388 3 7t e] 7|12 Aws
Alsshe d7lsolehe T84 SAlOl, Bt dr-rEs
[t Ao AIE 7RI, ol #AIHE sfEsl]
SR S0 shub=A, 2 i Aatl7le DA &
83171 913t W e Eol ofofA vk dRlole =+slal, 2
AARI A 352 de2 A& Aksstelr] 919t e
ERRHS

ol2iRh WA St M= AN adAE oA aLe
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Ashe s skt DATO A 2 eeklol
S 7IReR 7R At dioks: Aoz st (5
A, SN, R, ARssleE, A8-8olde] vl 7t
A % 87D, olRt Bl EF VlsiiE 8
e 22 ekl

JEA, A= o olu Ao 9 AE A
(Photogrammetry)o] Z7[EA o] §lou}, x|to] 2kl
24 (Golparvar —Fard et al. 2009; Kim et al. 2011) 2.2
A oV 7HAAl 2 AR 7|, o]F SA] B A

2 DB(Y 92)o) HFodst 4= ik
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s u] 2| glof ZArET

o]iw (1997). 74A4J_/\} Fahe ul 7]/\é AL
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pp. 16~24.
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