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On February 27,2001, NHTSA representatives met with representatives of Toyota concerning 
the impending rulemaking on tire pressure monitoring systems required by the recently-enacted 
Transportation Recall Enhancement Accountability and Documentation (TREAD) Act. 

NHTSA was represented by Dion Casey, George Soodoo, Joe Scott, Art Carter, John Finneran, 
Bruce Spinney, John Hinch, and Joseph Kanianthra. Toyota was represented by Christopher J. 
Tinto, Takashi Yoshie, and Kozo Fujita. 

Toyota representatives gave a presentation on their tire pressure warning system. That 
presentation is attached. 
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I. Current ABS-based TPWS 
<Questionnaire Results of Toyota Sienna’s TPWS > 

Toyota has installed ABS based Detection System with Relative Wheel. 
Speed Comparison Method on about 350 thousand Sienna in US and Canada. 

[Extracted] 

I System operation I 
Yes m No II Not Clear (n=36) 

2. Have you heard questions from customers 
about tire deflation panel or operation system? 

3. Have you ever changed a tire as a result of 
the TPWS warning? 

4 . 

5. Have you heard customer e 
malfunction due to wheel/tire imbalance, 

driving on snow covered or icy roads, etc.? 
!-- - -_~--__-_-_I---_--~.- -----L---_-A-----1_--_.-L ----- I 
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Toyota Sienna’s System is pasitively 
accepted in Market 



2-1. Comparison of Detection Method for Low tire + +: Excellent t : Good 
-I- : Verv good - :Fair 

Performance & Accuracy Reliability 
Hat Tire Natural Leak Accuracy Durability Safety cost 

(One Tire) (Anv Tires) 
Relative Wheel Speed Comparison Method 

+ ++ ++ + 
Utilize No Additional Soft 

Parts in Tires 
ABS Wheel 

wear 
Sensing 

Torsion Spring Constant 
is reduced with 

Deflation of Tire 
And Resonance 

Temperature Sensor 
++ ++ ++ * zk - 

Influence of Additional Many 
vibration Parts in Tires Parts 
& heat 

Indirect method that applies the ABS signal is 
a good system in terms of the total balance 



<Principle of Detection by Resonance Frequency> 

Road Surfike 

Low Tire Pressure 

Torsion Spring Constant : k 
Small t- Large 

Frequency : f 
Small f- Large 
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Conclusion 
0 Frequency-based TPWS can improve ABS-based 

system performance, through the ability to 
measure single, multiple, and 4 Wheel 
simultaneous tire deflations 

9 Toyota believes the required 20% detection range 
is appropriate and sufficient for real world safety 
performance. 


