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than those of a consecutive UL step (51 %, 40% and 27 %, 
respectively). 
 

 
B. Kinematics results 
In Figure 5, joint angles of both limbs are presented as 
percentage of stride. For what concern hip angles, it could be 
observed that AL has a greater flexion angle during stance, 
rather than UL. At foot off AL hip angle is slightly extended, 
but considering the initial contact angle, the range of motion 
varies during stance. Regarding knee angles, differently than 
UL, the prosthetic knee keeps in extension during the whole 
stance phase. Indeed, if otherwise, the sprinter would have 
fallen. Conversely, biological knee is in flexion along the 
entire stride. Trend shows two flexion peaks: one during stance 
and one during swing. For the ankle joint only the unaffected 
limb is presented. During the initial contact with the ground 
the foot is in plantarflexion and then changes  
into dorsiflexion until foot off, where it is again in 
dorsiflexion.  

Fig. 5: Joint angles of AL and UL during SSR  

 
Fig. 7: Trunk inclination during SSR (left) and RAR (right) 

 
Figure 6 presents joint angles of RAR test. As for GRF 
analysis, we have focused on some steps of the acceleration 
phase. Regarding hip angles, it could be seen that moving from 
the first step to the last one, for each limb the range of motion 
increases. Angles become more and more flexed during the 
acceleration phase. With reference to knee angles, it is possible 
to observe that the mechanical knee shows little variability 
between steps. Its range of motion is different from that of the 
unaffected one. During swing phase mean values of knee 
flexion are about 130° and 83° for UL and AL, respectively. 
Ankle angles presented are referred only to the UL. Ankle 
range of motion varies from step 2nd to 10th: it increases both 
in swing and stance phases. 
Finally, trunk angle is calculated for both configurations: SSR 
and RAR. For SSR trunk angle is about 10.92°±2.8°, while for 
RAR is about 36.5°±2.63°. During RAR trunk is more inclined 
as shown in Figure 7. Indeed, it is well known that to reach 
higher speeds athlete propels the body forward. 

 

Fig. 6: Joint angles of AL and UL during RAR 

TABLE I: SPATIAL-TEMPORAL PARAMETERS DURING 
ACCELERATION PHASE  

Step Side Speed [m/s] Stance time [s] 

1 AL 1.00 0.236 

2 UL 1.15 0.156 

5 AL 1.69 0.216 

6 UL 1.82 0.152 

9 AL 2.19 0.188 

10 UL 2.29 0.148 

 




