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Determination of the Optimal Control-Response Ratio for Data
Searching Through a Touchpad Placed on the Steering Wheel
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As the number of personal computers installed in vehicles increases, a touchpad often used in a labtop computer
can be used for the control of an in-vehicle information system (IVIS). Using a touchpad to control the system
allows the user to select among large amount of information with a single touch of dragging. For safety and
convenience of a driver, the touchpad could be placed on a steering wheel. This research is designed to calculate
the most efficient Control-Response Ratio (C/R ratio) for the menu interaction of a touchpad on a steering
wheel. Since the menu pointer’s rate of movement and proper C/R ratio is determined by the amount of selected
information, the amount of displayed information and the movement of a menu pointer was chosen to be
independent variables. The dependent variables are a user’s preference and task completion time. Two factor full

factorial within subject design was used 16 subjects.

The investigation revealed that the amount of selected information increased with increasing C/R ratio. The
movement of the pointer became slower as the amount of information increased. The best C/R ratio was
calculated for each amount of information and preference regression of the user’s preference was drawn
accordingly. Through this research, the automobile interior designer can benefit from the guidelines suggested

for the touchpad control.
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Figure 1. simulator setup and positioning of LCD display
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Figure 2. Display menu and touchpad used in the experiment
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Table 1. Experimental variables in the Pre-experiment
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Figure 3. User’s preference according to the results in the Pre-

experiment
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Figure 4. Task menus used in the experiment
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Table 3. Two-way ANOVA Results of user’s preference and task completion time
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Table 4. Description Statistics on the user’s preference and task completion time

o]l X2k
Ane Is3 3 5 7 9
6 473 68.3 78.9 67.0
koA 8 41.6 79.9 81.1 75.1
(0~100%) 10 33.9 583 82.5 91.5
12 33.0 71.0 83.9 85.7
6 8.36 6.92 523 5.24
3 A7 8 8.79 6.77 5.13 5.53
(%) 10 10.61 8.63 6.77 523
12 10.01 725 6.17 6.09
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Table 5. Post-hoc Analysis between different levels of the movement of pointer with respect to each level of the amount of information
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Figure 6. Measurement of heights for display and touchpad
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Table 10. Paired T-test between predicted and measured preferences

feEE AA
0 1 B EEUA t AHE TS5 (4D
gz NZE. A2 Mz s 2.688 18.054 0.595 15 0.560
A AFS ot Ao A&t G Fbo e = FF ALY S BE MgolA ot HEsY A5
TFAY T Y 210A AL AT AA SAE A vlw ZAHY olsFH e F&o tiste] Fostdth o
SEE MR T Ag2 v 2H o] F 7 o] S HE LAY o AR
A NA Y S A BFEE 57| Hste]  F103 12014 o] FFo] $7METE MEEE T4 718
T MG EE Paired T-test3FHTh <Table 10> Paired T-testd o I3y AR o] 2R AL 459 ARF 63 §oA=
ABE ERdT o|FFol ST E NI L7} fHaste @4 AT 3
<Table 10> t3EE A AHE Foto] FSAFANAM Aok of& ATH I AR Fo] B& 745 vlw EAH
t-value -0.595, p-valuet= 0.560 2.2 UEN} 5US 2AR RS, o] £57} 3 Z7161H n A& AEZ | o] o] A5}
olgF) A TAHLE F& Ao|7}t fIh Ak 37 o HSErt "oAy] fEolth AEE uS 28o] FAF
A B8 AE T A o FEolAY 2 BARF g OE Foey] Wi 24 ARFEHE HA ol FH 1
HA CR Y| gh& GRSt AR F2 45E 12747, o] 5%  WECRHIE EZSHTE E29 CR HlE w7 ZUH Y ©]
< 3FE RAAE 2Fst 4 BRHFANAY ASErt 7 R AR Fo] ol Wk CR Bl A ks @4
EdE W o] T F S At dSH HH CRAIE EF8 & ST 2 AP o] Y ol thafAle] HA CR
%ATE. <Table 11> AA| ZA A A4 CR M A2 S ¥ EF0] Baste 3 RS 53 HH CRYIE E%o}‘}i
Fote] E23 A4 CR HIE YERAT oodZHE g 2R AHAY S g1 T AY 99 72
53 CR UG AA SHE HH CRYIE TEF AT A HF CR¥IE 23 A% 7 FRFT O & 247%;!3&
2 A RFo| FIMETE CR Y7 F7FFA T ol &gl AAHUTE AF7HA EAHEE o] &3 A F| CR
<Table 11>0] 4] QA& = 9l %o] AR O] 45E 16704 B Hl(i-pod) & A HH HHFo| 8¢ A9 ¢F 1.1-129 CRE F
Bkl mpebA o] FFo] B T2 0.51~0.614F0] 9] CR ¥l At} spA 5t FH Fo] Mt & FY & CR HIE A F3}
7b FHEH Aok e & Aol 2 R wEkA AL 27
© HA CR Y7L 5984 5 Fstginh webA 2+ A
HeFo] & & CR H7F A&H ook gt & A A A
4 B AR A& CR B¢} -pod®] CR & Zol& Hl2E# o] 27|12
Qshe] WAyt kA CR vl HAaEg ol 27]E 1Y
B AFe AF @A 2EoE el AHES AeE & F7F A7 B st
HEES o] &3t A R F5 22 Ao HRF 45F9 BTN 223 3 A4S Tt 48 9 59 HF
5 LAY o5 F 4559 28-S Foto] 4 ARFAA R ¥E AAS 5 ) 28U AR o] FTlEkE B¢ 2
HA 22 vhg Bl &(CR W)l #ato] AFstAth 24 A% EARFE T o)A o] RFu A R HIE YA}
Table 11. Comparison between predicted and measured Optimal C/R ratio
AA ZA 394
HHeF ol FF A2 CR H R e 15 % o Z C/R
4 4 0.61
5 6,8 0.38~0.51 5 6 0.51
6 7 0.52
7 8,10 0.43~0.53 7 8 0.53
8 9 0.54
9 10,12 0.46~0.55 9 10 0.55
10 11 0.56
1 10,12 0.56~0.67 11 12 0.56
12 12 0.61
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