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Figure 2.28. Time distributions for four operators (a) when
measured in isolation and (b) when measured as part of an

integrated task.
Five university students performed each of the following operators: READ-METER-

AND-TYPE-INPUT, READ-DIGITAL-DISPLAY-AND-TYPE-INPUT, READ-X-Y-AND-
LOOKUP-Z, READ-X-Y-Z-AND-COMPUTE-Q. They performed the operators both in
isolation and as part of a larger integrated task. From Mills and Hatfield (1974,
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A Keystroke Level Analysis of
a Graphics Application:
Manual Map Digitizing

T
[0 Peter Haunold and Werner Kuhn,
Technical University of Vienna,

Department of Geoinformation, Austria,
CHI'94, 1994,
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Figure 1: A part of a digitized cadastral map

AR by dt SR
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Figure 2: Continuous boundary digitizing

AR by dt SR
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1...Digitizing PC (386er 33 MHz)
2.‘.Keyboard

3...0Observation PC (386er 25 MHz)
4...Digitizing Pad

5...Digitizing Monitor

6...Controling Monitor
7...Videocamera

Figure 3: The Hardware Configuration of the Experiment
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— pointing to detect the vertex P
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pressing cursor button 0 K

— scanned boundary on the screen

Figure 4: The second pointing action to detect a vertex

Operator # observed  Result [sec] o [sec] Card et al. [sec]
K 400 0.25-0.50 0.08 0.08-1.20
K¢ 1948 0.283-0.47 0.10 --

M -- -- -- 1.35
P 50 1.16 0.26 1.10
Pg 100 0.85 0.19 --
H 50 0.38 0.16 0.40
Ry 120 0.25 0.06 --
R, 60 0.85 0.18 --

Table 1: Comparison between map digitizing and
existing operators

AR by dt SR
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7oA RO HTEIToT
A=A OFMBLT-HER

Task  Function Operator sequence Number T, [sec) T,lsec] Df%)]
T-1 Start boundary digitizing with command selection M,P,K,M,P, K 10 5.26£0.36 5.70 -8
T-2 Start boundary digitizing using a snap fanction 2K,Pg,K 164 228032 2.05 i1
T-3' Start boundary digitizing using a snap function M,2K,Pg,K 181 308 £0.58 3.40 -9
T-4 Continuous boundary digitizing K 1621 1.57+034 1.50 5
T-5'  Continuous boundary digitizing with path decision M,P.K 103 3.11+0.44 2.85 9
T-6 Continuous boundary digitizing using a second pointing action P,Pg,K 185 235+0.25 2.35 0
T-7 Continuous boundary digitizing using a second pointing action P,M,Pg,K 147 3.65+0.61 3.70 -1
T-8*  Continuous boundary digitizing with reorientation M,P,K 463 3.03+0.54 2.85 6
T-9*"  Continuous boundary digitizing using a second pointing action M,P,M,Pg,K 163 506+0.61 5.05 0
T-10  Continuous boundary digitizing and defining a vertex as control point P2K 676 1.97 £0.40 1.90 4
T-11* Continuous boundary digitizing and defining a vertex as control point M,P,2K 128 322+044 325 -1
T-12  End boundary digitizing P3K 147 24112048 2.30 5
T-13  End boundary digitizing using a snap function K,Pg,3K 252 243035 245 -1
T-14"  End boundary digitizing using a snap function K,Pg,M,3K 105 3.65+0.44 3.80 -4
T-15  Continuous house digitizing PK 292 [.55+0.32 1.50 3
T-16  Continuous house digitizing using a snap function K,Pg,K 105 1.69 +0.35 1.65 2
T-17  End house digitizing and close polygon 4K,R, 16 2.56 £0.30 2.45 1
T-18  End house digitizing using a snap function and close polygon K,Pg,4K,R, 26 3.39+0.33 3.70 -8
T-19  Continuos line digitizing for land use Pg.K 180 1.18+£0.32 1.25 -6
T-20  Start symbol digitizing with command selection M,P,K,M,Pg,K 94 5.80£1.03 5.45 6
T-21  Continuous symbol digitizing Pg,2K 245 1.68 £0.36 1.65 2
T-22  Continuous symbol digitizing Pg,K 80 1.33+£0.24 1.25 6
T-23  Zoom/Pan task K,R{,P,K,Ry 712 2.64 £0.35 2.40 10
T-24'  Zoom/Pan task M,K,Ry,P.K,Ry 265 370+£054 3.75 -1
T-25  Zoom/Pan task K,R1,P,K,Pg,K,Ry 60 406+£0.54 3.65 11
T-26' Zoom/Pan task M,K,M,P,K,Pq,K,R4 58 6.54+ 095 6.10 7
T-27  Start parcel-id digitizing with command selection M,P,K,R,H,M,5K,H,Pg,K 10 9.00+0.46 8.50 6
T-28  Continuous parcel-id digitizing M,K,SK,Pg,K 38 5.08+0.37 5.00 2
T-29  Continuous parcel-id digitizing M,K,H,5K,H,Pg,K 30 643 +0.74 5.80 11
T-30  Continuous parcel-id digitizing M.K,H,4K,H,Pg,K 66 5.55+0.79 5.40 3

Table 2: Comparison of measured and predicted performance times.
A * after the task number means that this task is performed after a zoom/pan task.
A ' after the task number means that a mental operator is added.

7TNDAL=YrIRIZERITE
90% M ERBAEE (9,394,710,447) . b, TT7—1ELAED(E85% (7,985)
My 300D A=y hAR R T8I%NAR%EERA (6,621.77985)

AR by dt SR
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