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We introduce a new Cellular Automaton traffic model implemented with mechanical and human factors. For the bare model, the mechanical factor of acceleration/deceleration capabilities is introduced as a constraint of vehicular dynamics. The deceleration capability systematically estimates the anticipation effect, and it establishes physically meaningful collision-free flow. This bare model reproduces three traffic states (free, synchronized, and jammed phases) at qualitative level. It is shown that the synchronized flow in this model is a self-organized dynamic phase. For the full model, we next introduce human effect in the form of driver's overreaction to the local traffic condition, which violates the updating velocity of the bare model in two different ways; optimistically otherwise defensively. This full model improves the reliability of the reproduced three traffic states. It is realized that the so-called pinch effect, a characteristics of synchronized flow, and the characteristic constants of traffic flow, such as moving velocity of wide traffic jams and out-flux from them. Furthermore, the time-headways below 1 sec frequent in empirical free flow are also reliably reproduced as a result of vehicular platoons. We remark that the platoons of freely moving vehicles can explain the considerable time-headway distribution below 1 sec

without extraordinarily high flux in the fundamental diagram (platoon effect).

